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PREAMBLE

| welcome you all to this inaugural lecture in the month of January, 2010. This is the ninth of its kind from the Faculty of
Science of Olabisi Onabanjo University, which incidentally, is my Alma mater. | also recognize that this is the first
inaugural lecture from an alumnus of this great University in about 27 years of her existence. The choice of title of the
lecture is to let the public aware of series of unseen battles going on among living things/beings just for the sake of
survival. | am very sure that you all know that series of competition exist between man and man in the area of politics,
social class, academic excellence, Obaship/ Obiship /Emirship, throne and many others. In line with these series of
struggles, ‘man’ essentially must compete with other enemies of his/her survival. The main source of livelihood is plant,
which contains life-sustaining elements. These elements are also highly depended on by other living entities like
animals, microbes and insects. The competition for these life-sustaining elements by microbes has tremendously
affected human existence in every facet of life. My contribution therefore is on salvaging humanity from starvation and
other calamities resulting from depletion of life sustaining materials by microbes.

Plant as the battleground

Plants form a group of the five main groups (Kingdoms) of living things. The plant kingdom includes different classes
such as grasses, shrubs, trees, ferns, mosses and liverworts. Botanists, the scientists who study plants, have counted
more than 260,000 species of flowering plants and further thousands of non-flowering plants. These plants
vary greatly in sizes and shapes. Some plants are very minute and can hardly be visualized except with aided eye, while
others tower above the ground. They can grow to attain a height of nearly 300 feet (90 meters) and 40ft. in diameter,
e.g. Sequioa gigantean of California, United States of America.

Plants constitute the only source of survival to man, animals and microbes. Their entire lives depend directly on plants
and plant products for food, shelter, fibres, clothing and drugs. Some of the commonly used species of plants are
cereals (e.g. Rice, Wheat and Maize) Legumes (e.g. Cowpea and Soybean), Tuber root crops (e.g. Yam and Cassava),
Fibre crops (e.g. Cotton and Kenaf), Trees (e.g. Teaks, Conifers and Mahogany) and other industrial plants like
Tobacco and Coffee, to mention but a few, upon which the whole economies of most nations depend (Muhammad and
Amusa, 2005). However, it is not only in the production of food, shelter, fibre and drugs that plants are indispensable to
man. Photosynthesis, the food producing process carried out by plants, has a profound influence upon the earth’s
atmosphere. Both plants and animals in the utilization of food for energy in aerobic respiration employ oxygen, a by-
product of photosynthesis. Dead plants also contribute to the fossil fuels that provide power for industrial society.
Although not one element of the environment can be regarded as more important than another, it is true that plants,
comprising Earth’s vegetation, have been more amenable to man’s exploitation and have contributed more to the
attainment of our modern mode of life. It is through their role as primary producers of food for man and other animals
that plants assume a special place among the elements of our environment. This is because our foods come directly or
indirectly from plants. Other aspects of plants’ importance in human economy include the following:

Raw materials for industries

These include; timber for housing and furniture, conversion of wood to pulp for the manufacture of paper, rubber, latex
for plastics, glues and other bonding agents. Starch stored in grains and root crops used in the manufacturing of paper,
textiles, adhesives, beverages, confectioneries, pharmaceuticals and building materials.

Textiles and cordage

Many species of plants yield natural fibres for the manufacture of fabrics and cordage. Examples include, cotton and
other fibres such as jute and hemp, which are used in rug manufacture

Medicines

Most of the drugs that are in use today are obtained from plants and micro-organisms. All classes of plants are
employed synthetically or in its crude form to combat sicknesses and diseases. These plants range from algae,

bryophytes, pteridophytes and various gymnosperms and angiosperms. They grow in the wild or as hedges all over the
world. Some plants are taken as vegetables in soup such as Talinum triangulare (water leaf) to take care of constipation



because of its anthraquinone content. Some other plants like Vernonia amygdalina (bitter leaf) are used medicinally as
anti- hypertensive and anti-diabetic or hypoglycaemic (Muhammad and Amusa, 2005).

Fuels

The great stores of energy represented by deposits of coal, petroleum and natural gas were laid down about 300 million
years ago. These fossil fuels, which are the remains of the luxuriant vegetation of those times, are our principal source
of energy.

Valuable activities of non-green plants

Many species of fungi and bacteria are responsible for the familiar process of decay whereby organic wastes and dead
bodies of plants and animals are reconverted to simple substances. Yeast is one important example of valuable non-
green plants upon which the alcoholic beverage industry is dependent.

Aesthetic values

The recreational values of the forested areas of our country are also well recognised; such include Falgore Forest
Reserve and Kainji Lake National Park etc.

WHY MAN MUST NOT LOSE THE BATTLE?

Just like in the case of man and animals, most microbes also depend on plants for survival. Those microbes that live
wholly or partly on plants are called pathogens. Some of these plant-infecting pathogens are actually saprophytic, killing
infected cells by enzymatic and toxigenic activities well in advance of themselves, while others are truly parasitic,
obtaining food from living tissues, which die because of attack by the pathogens. These pathogens infect, feed and
procreate inside their host plants. In other words, these microbes feed on the food reserves of such crop plants (Amusa
and Muhammad, 2003), while some others feed on their leaves thereby reducing the surface area for photosynthesis
(Oben et al., 1997). Other pathogens feed on the stems, roots and fruits of these plants, thereby reducing the availability
of both food materials and raw materials for industries (Amusa and Baiyewu, 1999; Amusa et al., 2002; Amusa et al.,
2003a; Amusa et al,. 2003b).

This group of organisms called pathogens poses serious threat to plant survival, to the extent that some useful plants

have become extinct. These plant pathogens have also caused the deaths of several thousands of human beings whose
lives depended wholly on the food crops that were wiped out by them.
In 1845, the potato blight devastated millions of acres in Europe, the USA and Canada. So sudden and so complete was
the catastrophe that in only a few days, fields which had promised abundant harvest, were transformed into blackened
waste of vegetation overlying foul and putrefying masses of rotten tubers. As a result of this total failure of potato crop in
Ireland, there was a great famine and about a million people died and almost the same number of people migrated to
other continents (Mehrotra and Aggarwal, 2005). Sigatoka (Mycosphaerella musicola) threatened the entire banana
industry in Central and South America with extinction for a period of about ten years 1930 -1940 (Wardlaw, 1961).

The eating habits of people are usually very difficult to change but plant diseases more often than not have easily
changed many deeply implanted eating habits in man. In Nigeria for instance, during the raining season, the widely
consumed ready-to-eat snack by both rich and poor is the cooked and smoked corn. However, during the era of downy
mildew of maize in the eighties and nineties, in many parts of the country, very many people changed their feeding
habits to some other available ready-to-eat foods. Many local industries have folded up because of lack of raw materials
due to the attack of the crops by these pathogens; several people working in those industries have been thrown out of
job. In the early 20" century, about 30 billion board feet of wood, used for furniture, flooring, poles, railroad tiers
(sleepers) and coffins, was lost. The tannin industry, which was dependent on trees, collapsed and this forced the
leather makers in the USA to obtain this item from other sources (Hepting, 1974). This goes to show that plant diseases
can entirely change the course of history and the economy of a country, and they have been and still are limiting factors
in crop production.

Not only are they more numerous than the plants they attack, most of them are also able to simultaneously attack
more than one plant at a time. Sorghum seed discolouration was found associated with 8 different microbes (Amusa et



al.,, 2002). Amusa (1996) and Amusa et al. (2003) reported that 17 and 16 different micro-organisms were found
associated with cassava stem and tuber rot respectively from samples obtained from several locations in South Western
Nigeria. Yam tuber alone is attacked by not less than 16 different microbes in South Western Nigeria (Amusa and
Baiyewu, 2002; Amusa et al., 2003), while 11 different micro-organisms were found associated with yam leaf spot
diseases. The edible kola nut harbours 25 different fungi, some of which induce rot diseases (Amusa et al., 2009).

My contribution to knowledge in the struggle/battle

It is expedient at this time, to pay tribute to those who had contributed greatly to my academic success and mentored
me as | climbed the academic ladder. | humbly recognise my academic mentors, Professor Jide Olowookere who
carefully supervised my B.Sc project. Professor Tunde lkotun of the Department of Crop Protection and Environmental
Biology, University of Ibadan, who stimulated my interest in plant pathology and supervised my M.Sc and Ph.D research
work. | recognise Professor S.O. Adesiyan, whose encouragement assisted me during my post-graduate studies in
University of Ibadan, and Dr. Robert Asiedu, former research scientist and Now Director of Research, International
Institute of Tropical Agriculture (IITA) Ibadan, Nigeria who gave me an unrestricted access to his research field and
laboratory for a period of over a decade.

Mr. Vice-Chancellor sir, my contribution towards the battle for survival against these enemies of humankind is in the
area of manipulation of the pathogen and its weapon of war to the detriment of the pathogen and to the advantage of the
entire human race. In other to carve a niche in my chosen career and contribute meaningfully to the struggle, | worked
on one of the most devastating diseases of tropical crops, the pathogen responsible, the weapon of the pathogen and
finally, the manipulation of such weapons in favour of the plant for the benefit of mankind.

THE DEVASTATING DISEASE

In Tropical Africa and in fact the entire World, one of the most devastating diseases of crops is anthracnhose caused by
the fungus Colletotrichum species. (Bergstron, 1982; Han et al., 1988; 1989). This pathogen is a threat to the cultivation
of several food and industrial crops causing diverse type of symptoms ranging from spot to blight (Amusa et al., 1994;
Amusa, 2002; Amusa et al., 2003; Amusa et al,, 2005). Colletotrichum spp. also attacks stems, twigs, fruits, seeds and
flowers (IITA, 1990). The pathogen has been found associated with Maize and Sorghum (Amusa, 1997); Pepper fruit
rots (Amusa et al., 2004); Cowpea and Soybean (Ajibade and Amusa, 2001); Guava fruits (Amusa et al., 2005); Melon
(Amusa and Bayewu, 1999) as well as Yam and Cassava plant (Amusa and Muhammad, 2003; Amusa, 2000; Amusa,
1997; Amusa et al., 1996) (Figures 1, 2, 3, 4 and 5). Forage crops such as Gliricidia sepium, were also not left out in the
devastating effects of the pathogen (Amusa and Ezenwa, 1996; Amusa and Alabi, 1996). Aside from this devastating
effect on their host, Collectotrichum spp. was also found to be non-host specific that is, they can attack and damage
several plants (Amusa and Alabi, 1996).

Anthracnose disease causes a huge economic loss both to the farmer and the continent at large. Diseases caused by
anthracnose inducing pathogens on tropical crops such as cassava and yam, have resulted in an annual yield loss of
30-70%. Total crop failure in sweet corn caused by anthracnose has been reported from Indiana (Warren et al., 1973).
The effect on these crops, not only reduced yield, but also the economic values of those crops (Amusa et al., 2003).

The weapons of the pathogen

The weapons used mostly by these microbes include the use of enzymes, hormones and toxins. Of all these weapons,
toxin seemed to be the most potent weapon resulting in direct killing of the plant tissues and cells. Microbial toxins are
low molecular weight substances produced by some pathogens which are capable of reproducing symptoms similar to
that found in natural infections in plants (Bilgram and Dube, 1976). Wheeler and Luke (1963) also referred to toxins as
pathotoxins which was defined as chemopathogens of biological origin which by substituting the producing pathogens
provide tools for investigating the nature and course of pathogenesis.

Scheffer (1983) however defined phytotoxins as a product of microbial pathogens, which should cause an obvious
damage to plant tissue and must be known with some confidence to be involved in disease development

Toxins and their classification

Several characteristics have been used for the classification of toxins that affect plants. Such features include their chemistry
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Figure 2. Anthracnose symptoms on (a) Pawpaw and (b) Tomato fruits.

Figure 3. Anthracnose symptoms on (a) Yam and (b) Cassava.
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Figure 4. Anthracnose symptoms on (a) Melon leaf and (b) Guava fruits.

Figure 5. Bean anthracnose (1) on seedling, (2) on stem, (3) on leaf, (4 and 5) on pods and
(6) on seeds.

chemistry. Based on this, some phytotoxins are regarded as low molecular weight peptides, others have terpenoid
structures and still others contain carbohydrates (Amusa, 1991). Another form of classification is based on the producing
organism (fungi, bacteria etc). Phytotoxins classification was also been based on biological activities such as enzyme
inhibitors, anti-metabolites, membrane-affecting compound. However, the widely accepted classification is that based
on toxic selectivity to plant genotypes (host selective or non- host selective) (Amusa, 1991) and on the general role in
disease development (Wheeler and Luke, 1963).

Requisites for pathotoxins (chemopathogens) according to Wheeler and Luke (1963)
The requisites are as follows;

1. It must be isolated from diseased plant but should not be present in healthy plant;

2. It must be characterized chemically and

3. When introduced in pure form into a healthy host, it must produce the symptoms of the disease or a portion of the
syndrome.

Pathotoxin is associated with disease symptoms known as necrosis which may be expressed in a number of ways such
as:

1. Leaf spots and blights: These are extensive tissue deaths with associated browning of leaves and floral organs

2. Cankers: These are associated with sunken lesions in the stem and branches.

3. Anthracnose: This is associated with sunken necrotic areas on leaves, stems, pods and other fruits.



Figure 6. Necrotic lesion induced by phytotoxic substance
extracted from infected yam (A) in comparison with that
induced by the causal pathogen Colletotrichiom
gloesporioides (B) on leaves of Dioscorea alata.

PATHOTOXINS AND ANTHRACNOSE DISEASES

The ability of a pathogen to infect and invade a compatible host may be facilitated by the production of toxins that induce
cell death in the proximity of the invading organism (Baker et al., 1997). Gaumann (1950) had earlier suggested that
some pathogens would be unsuccessful if the toxin did not kill the cells in advance of the fungus and permit it to
establish itself continually on dead or dying cells and produce more toxins. Baker et al. (1997) also reported that the
virulence of an organism is sometimes enhanced by its ability to produce phytotoxins that kill cells in the tissue
surrounding the point of infection.

The initial symptoms of most Colletotrichum infected plant, especially on leaves, starts as small irregular brown spots,
which are usually surrounded by yellow halo. These spots later coalesce to form larger necrotic lesion, indicating the
involvement of phytotoxic metabolites, which therefore suggests a role for toxic metabolite secreted by the pathogen in
the disease development. In some plant diseases, especially with yam anthracnose, toxins often produce a more rapid
and extensive invasion by the pathogen than would be in the case in the absence of toxins (Amusa et al., 1993).

Collectotrichum spp. are known to produce phytotoxic metabolite which had been reported to induce symptoms similar
to those of the pathogen themselves (Goodman, 1990). Phytotoxic metabolites have been characterized and identified
for some Collectotrichum spp affecting some crops in Asia and Europe (Masatoshi et al., 1978 and Goodman, 1990). In
other to verify the requisites for these pathotoxins (Chemopathogens), | extracted phytotoxic metabolites from
Colletotrichum gleoesporioides infected yam leaves and tested the efficacy of the metabolites on yam leaves. The
extracted phytotoxic substance induced necrotic lesion similar to the symptoms induced by the pathogens on healthy
yam leaves (Amusa et al., 1993) (Figure 6).

| also went further to extract and purify the phytotoxic metabolites from the culture filtrate of C. gleoesporioides,
causing cassava and yam anthracnose, C. truncatum, C. lidermutianum causing soybean and cowpea anthracnose and
C. graminicola causing maize and sorghum anthracnose respectively. The partially purified metabolites of these
Colletotrichum spp was found to induce necrotic lesion of varying sizes on leaves and stems of susceptible hosts, as
well as inhibited seed germination in respective host crops (Amusa, 1994). Results of the seedling bioassay revealed
that sorghum, millet, maize, cowpea and soybean seedlings, treated with 100 g/ml of the toxic metabolites of the
respective pathogens, showed symptoms of blight and cessation of growth and the potency of the metabolites also
decreased with increased dilution (Table 1). The inhibition of seed germination and prevention of seedling growth by the
phytotoxic metabolites produced by these Colletotrichum spp at the inhibitory level represent the lethal dose of the
toxins on the seeds and seedling tissues.

Colletotrichum species are known to infect seeds and prevent germination of most of such seeds and in case where
germination occurs, the seedling soon dies. Toxic metabolites produced by such pathogens might have been
responsible for such death and non-germination of seeds. The inhibitory effect of the toxic metabolites on seedling could
also be caused by the suppression of certain physiologically required substances for growth and germination. Amusa
(1994) reported that at 100ug/ml, the toxic metabolites of Colletotrchum spp killed young plant shoots, by probably
affecting the function of the vascular tissues. Several phytotoxins are now known beyond reasonable doubt to be the
determinant factor in pathogenesis and some can even act as reliable surrogates for pathogen that produce them.



Table 1. Percent germination of cowpea soybean, maize, sorghum and millet seeds with varying concentration at
metabolites for Colletotrichum.

Pathogen producing Concentration of toxic metabolite (ug/ml)
Test plant . .

toxic metabolite 100 10 1 0.1 Control
Cowpea (IT82-60) C. lindemuthianum 0 10 60 100 100
Cowpea (IT82-60) C. truncatum 0 7 50 95 100
Cowpea (TVx-2336) C. lindemuthianum 0 8 58 100 100
Cowpea (TVx-2336) C. truncatum 0 8 52 100 100
Soybean (Samsoy) C. truncatum 0 10 49 93 100
Maize C. graminicola 0 20 60 100 100
Sorghum C. graminicola 0 38 68 100 100
Millet C. graminicola 0 21 64 100 100

Source: Amusa (1991).

MICROBIAL TOXINS AND PLANT DISEASES MANAGEMENT

Man in its battle for survival has employed several methods to combat the activities of diseases causing pathogens on
crops. Some of the methods employed in overcoming the threats of the pathogens include, the use of chemicals (Amusa
and Ayinla, 1997), cultural methods (Owolade et al., 2000; Amusa and Baiyewu, 1999; Amusa, 2000) and biological
methods (Amusa and Ojo, 2002; Muhammad et al., 2001; Amusa and Odunbaku, 2007). However, all these methods
have one side effect or the other on man and the environment. For instance, the use of some chemicals was found to be
injurious to the plant itself, while some, due to their persistence, get into the food chain and become biomagnified
thereby inducing several disease conditions such as cancer in man and animals (Amusa and Ayinla, 1997). Besides,
those that is less risky are very expensive and are beyond the reach of peasant farmers. However, the most effective
and desirable approach to wage the war and combat the threat posed by the activities of these microbes has been to
breed and select for disease resistant varieties (Nwankiti et al., 1987).

Most of the existing techniques for selecting resistant varieties include evaluation for disease incidence and severity in

the field and green houses (Ikotun and Amusa, 1993; Amusa and Okechukwu, 1998). However, these screening
procedures are very cumbersome, time consuming, labour intensive and require a large amount of land space. The
discoveries of the role of phytotoxins in plant disease development are for practical and conceptual reasons. The
practical significance of the pathologically important toxins is that it can act as reliable surrogate for pathogen that
produces them (Yoder, 1980). This greatly simplifies biochemical analysis by permitting elimination of the pathogen from
the system. It also enhances screening for resistance among population of cells (Gengebach et al., 1977).
Based on the reactions of host crops to the toxic metabolites of respective pathogen in-vitro, | was able to develop
method of rapid screening of germplasm for resistance to plant diseases (Amusa, 1994, 1997 and 2000). Their
application had successfully resulted in the identification of some resistant lines in some tropical crops like cowpea,
cassava, maize, yam, and soybean. In my attempt to test the practical application of the screening technique, | sought
collaboration with IITA and within a short time; a research grant under Ecologically Sound Cassava Protection (ESCAP)
was made available. This gave me the ample opportunity to work on about 45 different cassava clones. Results
indicated that 18 cassava clones were resistant while the other 26 clones were susceptible at varying degrees (Table 2).
Results from my in vitro screening using phytotoxic metabolites compared favourably with the field screening method
based on natural infection (Table 3).

The result of the cassava experiment also made me to go further by evaluating seven maize cultivars for resistance
to maize anthracnose using toxic metabolites of C. graminicola, in comparison with screen house and field
experimentation. Two of the maize cultivars were found to be resistant, while the other five cultivars were susceptible.
The result of the in-vitro screening was similar to the result obtained from the screen house and field experimentation
using C. graminicola (Table 4) (Amusa, 1997).

Furthermore, | also evaluated twenty four yam cultivars for reaction to yam anthracnose diseases using toxic
metabolites of the C. gloeosporioides. Three of the cultivars were considered very resistant to the toxic metabolites of
the pathogen, 14 other yam cultivars were moderately susceptible. While the remaining seven yam cultivars were found
susceptible to anthracnose disease (Amusa et al., 2001). The reaction of these 24 yam cultivars to the toxic metabolites
of C. gloeosporioides was similar to the results of the field screening experiments (Table 5). Nowadays, these evaluation
techniques are becoming important complements to classical breeding methods.



Table 2. Response of 45 cassava clones to natural infection by Colletotrichum gloeosporoides f. sp. manihotis and to the toxic metabolites of
the pathogen in-vitro.

In-vivo screening Field screening
Cassava clones Stem Leaves Average size  Disease score  Average size Disease score
1 87/0004 24.980 21.469 23.225a S 3.85a S
2 87/00038 23.334 20.881 22.108ab S 3.72ab S
3 87/00010 22.938 20.782 21.860ab S 3.51ab S
4 84/00065 23.902 19.683 21.793ab S 3.51ab S
5 87/00011 22.011 20.330 21.171bc S 3.45ab S
6 87/00028 21.274 19.512 20.393bcd S 3.40ab S
7 84/00460 20.171 20.551 20.361bcd S 3.40ab S
8 87/00052 20.643 18.467 19.555cde S 3.38ab S
9 83/01162 20.009 18.154 19.081def S 3.36ab S
10 84/00535 17.845 19.451 18.382def S 3.38ab S
11 87/00015 17.283 19.480 18.382¢f S 3.42ab S
12 4[2]1443 23.407 13.090 18.233ef S 3.35ab S
13 87/00133 20.577 15.669 18.123ef S 3.28ab S
14 86/00079 16.814 17.843 17.328fg S 3.18b S
15 84/00083 15.849 16.908 16.379gh S 3.12b S
16 83/01435 16.167 15.997 16.082gh S 3.04bc S
17 87/00067 15.257 16.163 15.710ghij S 3.00hc S
18 86/00368 14.901 15.115 15.008hijk MS 2.71bc MS
19 85/00537 14.816 14.877 14.847hijklm MS 2.64c MS
20 80/02496 14.249 14.807 14.528ijkim MS 2.51c MS
21 CB/71693 14.342 13.545 13.943jkim MS 2.48c MS
22 84/00115 13.760 13.735 13.474klm MS 2.32c MS
23 81/00065 12.809 13.762 13.286imn NIS 2.45c MS
24 83/01137 12.803 12.403 12.603mno MS 2.34cd MS
25 86/01133 12.911 11.495 12.203mnop MS 2.21d MS
26 87/00007 11.471 12.269 11.270nop MS 2.25d MS
27 82/01258 10.829 11.164 10.9970pq R 2.15d MS
28 84/00182 10.691 10.655 10.673pq R 2.04d MS
29 84/00064 11.745 9.383 10.564pq R 1.64d R
30 87/00043 9.882 11.208 10.545¢q R 1.61de R
31 87/00050 8.567 11.168 9.867qr R 1.55de R
32 87/00072 8.407 10.171 9.239qrs R 1.59de R
33 87/00038 4.124 12.731 8.427rs R 1.60de R
34 30572 3.206 12.970 8.092t R 1.61de R
35 81/0006S 5.067 3.583 4.325t HR 1.52de R
36 63397 5.260 3.187 4.227t HR 1l4le R
37 87/00017 4.277 4.156 4.216t HR 1.26e R
38 87/00110 3.313 4.813 4.063t HR 1.51c R
39 87/00146 3.709 4.296 4.002t HR 1.12e R
40 86/00143 4.314 3.760 3.947t HR 1.12de R
41 89/00072 3.740 3.008 3.824t HR 1.13de R
42 CBRS-10-80411 3.425 3.998 3.706t HR 1.12de R
43 30211 3.035 4.0304 3.670t HR 1.14de R
44 87/00072 4.214 2.898 3.556t HR 1.12de R
45 CB/81/00202 3.153 3.959 3.556t HR 1.12de R

Source: Amusa, 1998. Each value is a mean of 5 replicates (% measurement/plant), each is a transformation from loge value used for the
analysis. Each value within the same column is a mean of three replicates (30-plants/clone) Mean value followed by the same letters are not
significant (P=0.05) by Duncan’s multiple range test. S = susceptible, MS = moderately susceptible, R= resistance, HR= highly resistance.



Table 5. Response of 24 yam clones to in vitro inoculation with phytotoxic metabolites of Colletotrichum gloeosporioides.

Table 3. Pearson correlation coefficient of the response of cassava clones to natural

infection of C. gloeosporioides f. sp. manihotis and to the toxic metabolites.

Necrotic lesion sizes on leaves (in vitro)

Leaves Stem
Field disease score 0.9038 0.9586
Necrotic lesion sizes on leaves (in vitro) - 0.9053

Necrotic lesion sizes on stem - -

Values are significant at p < 0.001(n = 45). Source: Amusa (2000).

Table 4. Response of seven maize inbred lines to in-vitro inoculation with phytotoxic
metabolites of C. graminicola.

Maize inbred line Necrotic size mean (mm)1
5057 22.6a
1787 22.1ab
9030 21.9b
1201 20.9b
5012 18.8c
9450 12.9d
Kul4l4 11.0d

'Mean values followed by the same letters are not significant at P < 0.05 by
Duncan’s multiple range tests. Source: Amusa (1996).

In vitro screening Field screening
Yam clone - - - - - -
Necrotic lesion size on leaves . Necrotic lesion sizes on leaves .
(mm) Disease score (mm) Disease score

TDa 87/01116 22.618a S 3.61la S
TDc 289 22.492a S 3.6la S
TDa 86/001115 22.492a S 3.60a S
TDa 86/00258 22.450a S 3.57a S
TDa 85/01093 22.112b S 3.43a S
TDa85/00272 20.112b S 3.32ab S
TDa85/00601 20.069b S 3.19abc S
TDr85/00272 19.906b MR 2.54cd MR
TDr87/00203 18.871c MR 2.51cd MR
TDa291 18.810 MR 2.39de MR
TDr 86/00057 18.563c MR 2.47de MR
TDa87/00293 18.437c¢ MR 2.16de MR
TDa297 17.228d MR 2.26de MR
TDa86/00057 17.011d MR 2.08ef MR
TDr87/00340 16.790d MR 2.12e MR
TDr 293 15.770e MR 2.10e MR
TDa294 15.347e MR 2.01ef MR
TDe 15.085e MR 2.00ef MR
TDa 87/01117 12.585f MR 1.60fg R
TDr87/00211 12.585f MR 1.58fg R

Source: Amusa, 1998



Table 6. Effect of phytotoxic metabolites of two Colletotrichum species on some commonly encountered weeds
in cassava, cowpea and yam plantation in South-western Nigeria.

Weeds C. gloeosporioides C. graminicola
Sida acuta +++ ++
Tridax procumben +++ ++
Synedrella nodiflora ++ 44
Spigelia anthelmia +++ o+
Chromoleana odorata ++++ 4
Phyllanthus amarus ++++ T
Cyperus esculentus +++ +44
Eleusine indica ++++ 4
Pennistum polystachion ++++ T

Source: Amusa and Ikotun, 1995. ++ Necrotic spots on the leaves; +++ Leaf blight; ++++ Severe leave blight.

Each value is a mean of five replicates (% measurement/plant), each is a transformation from loge value used for the
analysis. Each value within the same column is a mean of three replicates (30-plants/clone). Mean value followed by the
same letters are not significant (P = 0.05) by Duncan’s multiple range test. S= Susceptible, MS = moderately
susceptible, R = Resistance, HR = Highly resistance. TDa- Tropical Dioscorea alata; TDr= Tropical Dioscorea rotundata;
Tde = Tropical Dioscorea esculenta; TDc- Tropical Dioscorea cayenesis

MICROBIAL TOXIN AND WEED MANAGEMENT

Weed, beside its role in competing with crops for nutrients and sunlight rays, also harbors pathogenic microbes thereby
serving as reservoirs for pathogens (Oben et al., 1997; Amusa et al., 2005). Hence, weed management is important as
far as agricultural business is required to continue and the need for use of new herbicides is inevitable. Currently, about
two-third, by volume, of the pesticides used in agricultural production are herbicides (Duke and Lydon, 1993). The
present emphasis on reduced- or no-tillage agriculture will depend heavily on herbicides for weed control. On the other
hand, the increasing incidence of herbicide resistance is creating a demand for new herbicides with unexploited
mechanism of action. The potential for undesirable environmental contamination by herbicides is relatively high, and
there is a need for environmentally safe herbicides that are equally or more effective and selective than currently
available synthetic herbicides. Thus, the need for new herbicides becomes obvious to solve the dilemma of the
continued demand for herbicides while older herbicides are being removed from the production fields for environmental
or toxicological reasons.

Considering the increasing awareness of herbicide resistance, and the restriction of the use of chemical pesticides in
agriculture against plant pathogens, novel compounds from micro-organisms may provide new chemistries for weeds
that may otherwise be difficult to control, e.g. parasitic weeds. The use of microbially-derived compounds in biological
control of weeds may represent a promising alternative to the use of chemicals. Colletotrichum spp. are known to infect
several (non-host) weed plants. Hence, 14 different weeds species found associated with yam plantation in the humid
forest of Western Nigeria were treated with toxic metabolites of C. graminicola and C. gloeosporioides. The result of the
experiment revealed that the toxic metabolites of the two pathogens induced necrotic lesion on 14 different weeds
species. Stems of broad leaf weeds sprayed with the toxic metabolites became flaccid, wilted and blighted within 24 h of
treatment. Shoots of monocotyledonous weeds, which are Cypenus esculentus, Eleusine indica, Penisetum
polystachion, Paspalum orbiculare, Andropogon tectorum and Andropogon gayanus wilted with their leaves drooping
downward 12 h after treatment which later became blighted 24 h after treatment (Amusa and lkotun, 1995) (Table 6).

From the above, | hereby humbly submit that the future development of bio control of weeds requires a parallel
increase in our understanding of the potentials of the controlling agents such as phytotoxins and their chemistry vis avis
weeds’ host tissues. Whilst the future of bio control appears greater in currently underdeveloped countries, social
pressures to reduce use of synthetic chemicals because of their toxicological side effects will propel increased pressure
to seek alternative approaches to chemicals in developed countries.

OTHER CONTRIBUTIONS TO KNOWLEDGE IN MY FIELD OF STUDY

Mr Vice-Chancellor sir, permit me to tell this august gathering why | had to digress a little from pure plant pathology into



applied microbiology where | also contributed my quota to protect Homo-sapiens from annihilation by microbes. Several
years ago, | had an appointment with a politician who failed to honour the appointment only to tell me that he was
rushed to the hospital because he took a cup of hawked Kunun drink, which he thought was poisoned. However, it was
discovered that he was infected with typhoid causing organism (Salmonella typhii). In my search for the cause, | decided
to investigate the microbial qualities of kunun samples from the major cities in south-western Nigeria. | discovered that
most of the hawked kunun drinks in our major cities harboured pathogenic microbes, some of which have been
implicated in food poisoning. Although kunun drink is usually well cooked during preparation, an indication that it should
be free from most of these contaminants, our research discovery however was that the main sources of these
contaminants are water used in its dilution after processing, and the containers used in selling or hawking the drink
(Amusa et al., 2005).

The microbiological qualities of the following drinks and food materials were also determined. Nunu and Fura de-nunu
(Adebesin et al., 2001a) hawked ground product (Adebesin et al., 2001b) hawked Sorrel Drinks (sobo drinks)(Amusa et
al., 2005b) and hawked Ogi and soya Ogi (Amusa et al., 2005b). An appropriate solution such as the observation of
simple sanitation principles needed to prevent microbial contaminations and make these local delicious drink safe for
human consumption were recommended. The other area of my involvement in the struggle is on the effect of the
microbial infections on fruits and the plant produce. Nigeria is endowed with lots of raw materials for our industries.
Several of our crops such as cassava, yam, breadfruit (Artocarpus communis) sour sop (Annona muricata), and African
star apple (Chrysophylum albidum), just to mention a few, are potential industrial raw materials but microbial attack is
one of the major factors responsible for tremendous reduction in the quality and quantity of these raw materials. In some
of my studies, it was discovered that fungal infection reduced significantly the percentage of carbohydrate, fat and
protein contents of breadfruit (Artocarpus communis) (Amusa et al., 2002), sour sop (Annona muricata) (Amusa et al.,
2003b), Guava fruits (Amusa et al., 2005), Yam chjps (Amusa, 2000a) and cassava chips produce (Msikita and Amusa,
1996; Amusa, 2000b), thereby reducing their market and economic value.

Due to either ignorance or the poverty level in the land, most Nigerians prefer these types of food materials, without
minding the consequences of taking them. Most of the fruit and plant produce infected by some of these pathogens were
found to have lost significant nutrients, which were depleted by the microbes. Some of those food materials include,
powdered food stuffs (Amusa and Baiyewu, 2000), African star apple (Chrysophylum albidum) (Amusa et al., 2003a),
pepper (Amusa et al., 2004) and pawpaw fruits (Baiyewu et al., 2007). Mr. Vice-Chancellor sir, | have never regretted
being a plant pathologist-cum-microbiologist. At least two of the several students who had pass through my tutelage are
already professors in Nigerian universities, with four of them as associate professors (readers), and about a score of
them as senior lecturers. | have served as external examiners at M.Sc and Ph.D levels in many universities across the
nation. Besides, | currently serve as an editor of not less than five international reputable journals based outside Nigeria,
as well as the current Editor-in chief of the African Journal of Agricultural Research, hosted by the International
Livestock Research Institute (ILRI), Kenya.

CONCLUSIONS AND RECOMMENDATIONS

The survival of mankind strictly depends on the continued existence of green plants. Microbes stand as the principal
enemies of plants and by implication of man; competing with him and depleting the available raw materials for industries,
food, fibre and even shelter. Prior to now, the use of microbes against microbes has been the major breakthrough in the
struggle of man to overcome the menace of this enemy called microbes. However, several factors often limit the use of
microbes directly in biological control of plant diseases. Factors such as low inoculum levels, low virulence of biocontrol
agents and poor spore dispersal mechanisms; environmental factors such as unfavourable moisture and/or temperature
conditions; and widely dispersed host populations often limit disease control by biological agents.

The phytotoxic metabolite approach is an attempt to bypass many of these restraints on disease management using
bio-control agents, since same quantity of the metabolites will be applied to the host tissue directly. Mass production of
microbial toxins via fermentation or otherwise is easier than spore production. The application will be at most susceptible
stages of plant growth, especially at the tissue culture stage where most of the susceptible germplasms would have
been eliminated. In other crops like Oats, selection and regeneration of toxin sensitive plants from tissue culture has
made mass production very easy (Rines and Luke, 1998). Just like in brewing and pharmaceutical industries,
fermentation in large scale will yield more products and make such product affordable to peasant farmers. The
commercial world is now interested in extracting phytotoxins from micro-organisms to use as herbicides, Insecticides
and fungicides rather than using living organisms with their inherent problems of sensitivity to the environment.

Nigeria as an agrarian nation should invest in research and development of indigenous herbicides, insecticides and
fungicides using phytotoxins, most especially when able-bodied men are leaving farming business. The era of small
scale faming where a man and his household provided for their needs and the leftover were available for others is gone.



We are now in the era of commercialised farming where large hectares of farmland are required; hence heavy
dependence on chemicals like herbicides etc is inevitable. The production of disease resistant varieties of various crops
is also inevitable; therefore, more research into the extraction of metabolites of other important plant pathogens and
subsequent utilization in the breeding and selection for resistant varieties at the tissue culture level will go a long way in
solving our food problems and aid our industrial development.

There is need for public private partnership (PPP) in the area of support of cutting edge researches and
commercialization of such research results. In countries like South Africa, PPP has assisted in the development of
several products that are now in the market, thereby improving economic development. Not only will this bring about
industrial revolution, it will also stimulate the interest of researchers in conducting cutting edge researches since
equipment will be made available through such collaboration. If just 2% of the (value added tax) VAT collected in
Nigeria is set aside annually to support cutting edge research and the construction of pilot plant in many of our
universities, Nigeria will not only feed her citizenry, but will also join the league of industrialized nations within a short
while. With more interest in quick wealth making syndrome among Nigerian youths, it is my suggestion that government
should make science subjects attractive by providing more scholarships to science based students as a stimulant for
advance studies. Many of our very brilliant students now deviate into the more lucrative sector of the economy
(accounting, stock exchange, e.tc.) after their first degree in science, simply because there are no enough inducements,
hence, the dearth of budding scientists. In the biological sciences, an estimate of 2 - 3 million Naira is required to
conduct a meaningful Ph.D research. Without any aid from the government, the university or foreign donors in form of
fellowship or scholarship, it is almost impossible for any fresh master’'s degree holder, no matter how affluent to embark
on a Ph.D research programme.

In virtually all the departments in this university and most especially in natural sciences, many of our young colleagues
are yet to obtain their Ph.D degrees after spending many years on the programme. Moreover, the young Ph.D holders
are being pushed into oblivion because there are no research funds to motivate them, and virtually no scientific research
equipment to work with. It is therefore important for these categories of staff to be provided with these incentives to
motivate them and keep them on the job. If we fail to address this issue right now, it will get to a stage when it will be
difficult to replace experienced hands that are getting tired. | therefore plead with the appropriate authority in Nigeria to
take the issue of research, and the welfare of the research scientist very seriously so as to move our great nation
forward. By now, Nigeria as a nation should have learnt that continuous dependence on non-renewable natural
resources will lead us to more trouble as against delivering us from poverty. The only materials that cannot be depleted
are kept in our brains and can only be made available through discoveries. The earlier we come to terms with these
realities, the better. Let us begin to develop our own home-made products such as drugs, herbicides, textiles etc through
proper funding of cutting edge researches, coupled with adequate supply of electricity as well as state-of-the-art items of
equipment for such researches.

OOU MY ALMA MATER

Let me seize this opportunity to pray that the good Lord will direct the visitor to the university, the Executive Governor of
Ogun State, Otunba Gbenga Daniel; the amiable chairman of council, Otunba Alex Onabanjo; the Vice Chancellor, Prof.
Olusoga Sofola and the principal officers of the university, on ways to lead this University out of its financial
predicament. | will like to plead that effort should be geared towards transforming this great university, to a standard that
is creditable in relation to a world-class training centers. Ogun State University, now Olabisi Onabanjo University (OOU),
established 27 years ago, was the first state owned University in Nigeria, with multi-campus system. The School has not
developed beyond the crawling stage infrastructurally. Despite the crawling nature of the infrastructure, the University
has made names through the achievements of her products, with many of them occupying exalted positions across the
globe. In the academia, this University has produced not less than 7 professors, some of which are even appointed and
serving in other parts of the world including the United States of America. In the other spheres of life, many of them hold
enviable positions in the medical fields, financial institutions, banking sector, oil and gas sector, industries, politics and
the legal professions within and outside Nigeria.

My very self is a testimony that this great institution has been offering meaningful academic training since its inception
till date. The entire public must now take note that certificates ever awarded by this university are standard. | am
particularly proud to be a distinguish professor of phytopathology whose foundation was from this university and by the
grace of God attained the peak of my career at a record time, to be an inaugural lecturer today. This submission should
be a source of encouragement to the employers of labour that had developed wrong impression about OOU graduates.
It however becomes worrisome, when some alumni of this great University begin to destroy fabrics of the entire
University foundation using their exalted positions, either as lecturers, administrators, or even as people in positions of
authority. To this category of people, my advice is to have a rethink. The greatness of universities like University of Ibadan,
Ahmadu Bello University, Obafemi Awolowo University and University of Lagos, was as a result of the contributions



made by their alumni. Hence, they become the envy of many universities in Nigeria today.

My strong appeal to the visitor, and the entire council members of the University, is to build positively on the reputable
legacy left behind by our founding fathers, through provision of adequate funds to manage the University. The generous
donation of a multi-million naira Faculty of Science Central Laboratory Complex by Dr. Akinola Ajose Ogunlewe to the
University, through the contact made by Dr. Kola Odunaike (Dean of Students’ Affairs) needs to be mentioned in this
lecture. The encouragement and support of Prof. Tunde Ogunsanwo, former Dean, Faculty of Science, towards the
realization of the Faculty of Science Advisory Council’s vision in this regard is strongly acknowledged. Dr. Akin
Ogunlewe who is here seated has also promised to equip the laboratory with state-of-the-art research equipment.
Successful sons and daughters of Ogun State need to emulate this high sense of generosity demonstrated by an
illustrious Nigerian, Dr. Akin Ogunlewe.

The contribution made by the Federal ministry of Science and Technology through the National Office for Technology
Acquisition and Promotion (NOTAP), with the establishment of Intellectual Property and Technology Transfer Office
(IPTTO), in the University and a donation of modern office equipment is highly acknowledged. Most especially, the
efforts of Prof. O. A Dada, the immediate past Director of Research and Linkage, OOU Ago Iwoye and Mrs. O.A.
Araba, Director, Technology Acquisition, Documentation and Information (TADI) who is also here seated representing
the entire NOTAB, towards the take off of the OOU branch office, is highly appreciated.

IMPORTANT NOTICE

University is the only place where an ideal situation can be found. Hence, every body should have a sense of
belonging. Thus, it is only in the university that very experienced hands remain in the system, even after serving as vice-
chancellors. Reason for this is probably because every academic seems to be contented with equal wages being paid
to people of the same category; the only difference is administrative allowances. However, the Nigerian government who
specialises in destabilising and destroying stable world acclaimed ideal system and has commenced the gradual
destruction of the ivory tower. Brain drain has been one of the major evils befalling the ivory tower in Nigerian
universities. While the academic communities are trying to solve this problem, the Federal Government of Nigeria has
also surreptitiously laid the foundation for the gradual destruction of higher education systems in the country! An
average of 60 professors usually serve as vice chancellors both at the federal and state universities at a time and at the
space of ten years, about 120 professors are expected to have served as vice-chancellor.

However, since vice-chancellorship is now politicised with a take home of over N100, 000,000 within the tenure of five
years, while a professor from among whom he was appointed will barely go home with less than N30, 000,000 within the
same period, it will be very difficult for such vice-chancellors to return to the class room to collect such peanuts. Hence
within a span of ten years, a loss of over 120 professors would have occurred, who would have changed academic
gowns and hoods to flowing agbada and senatorial hats with walking sticks, as neo-political class seeking new political
appointment after vice-chancellorship. This will spell doom for the ivory towers. The most exalted position in the Ivory
tower which is meant for a few highly respected and administratively gifted individuals among the academia, will now be
vied for by academic politicians most of whom have no reputation even among their colleagues and whose God fathers
are both at the ASO rock and the State houses across the nation. Such academic politicians with great immunity from
the power that be, will have nothing to offer the system than to compromise students’ admissions standard and siphon
the meagre resources of the universities to compensate their political Godfathers. It is important therefore, that all the
stake holders in tertiary education in Nigeria become sensitive to this plot and fight it to a stand still or else qualitative
university education in Nigeria will soon become extinct!.

MY ROUGH RIDE THROUGH LIFE

Mr Vice Chancellor, the man standing before you was once a carpenter apprentice. Immediately after my primary
school, | decided to learn carpentry in Lagos. In those days as an apprentice, | used to trek from Bariga Abule to Alaka
that is, Stadium in Surulere, where we have our site. Some of the works | did with my ‘oga’ who incidentally is here
seated, was in the construction of some houses located within the Festac estate in the mid 70s. At the secondary
education level, since | was the only one in the entire family to proceed to higher school as it was being called; financial
crises affected me so much that every weekend | must be back at home to fend for what would sustain me for the new
week. Of course, the best work was farming where little money was available.

One memorable occasion that | cannot forget was when | got the job of digging a grave at a burial ground for less than
500 naira. After the burial, while alone in the bush trying to fill the pit mid way into the work, | heard a terrific deafening
noise, which made me to shrink to my bones. It was later | realized that the noise was from a bird. As a student in OSU,



at every available opportunity, (holiday time mostly) | was a popular meat seller at the popular Balogun Market in Lagos,
where some of my colleagues became my customers, all in the bid to sponsor myself through this university. While in
the University of Ibadan, | practically sponsored my post-graduate program by teaching in secondary schools at
available opportunities. My research work was at IITA lbadan, meaning that | must get to IITA every day. | usually
depended on my colleagues who were IITA scholars, most especially the Cameroonians, for transportation. On
occasions where | missed their vehicles, | usually trekked from IITA to the University of Ibadan. This | did several times.
After the completion of my Ph.D program, | had no job for one whole year, despite the fact that | was the first product of
this University to obtain a Ph.D. My applications were always not honoured until U I. employed me. Today, God has not
only helped me to rise to the top of my career, but now a professor in the same University where my applications were
never honoured.

The lesson to learn from my story is that you must know that there is a road that leads to success and this road is not
very straight. On this road, there is a curve called Failure, a loop called Confusion, speed bumps called Friends, red
lights called Enemies, caution lights called Family. You will have flats called Jobs. But, if you have a spare called
Determination, an engine called Perseverance, insurance called Faith and a driver called Almighty God, you will make it
to a place called Success and become whatever you want to be irrespective of your background. My advice to the
young ones is that they should make God their ‘senior ally’ as they climb the ladder of academia.
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