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ABSTRACT 

 

Groundnut samples collected from commercial markets in South–Eastern Nigerian were 

examined for seed borne fungi organisms and their level of losses were quantified. 

Results obtained showed that only about 29% of groundnut seeds were without damage. 

This high rate of damage is a major factor in low viability of groundnut seeds in South –

Eastern Nigeria. From the survey of groundnut seed cultivars, two cultivars: Spanish 205 

(nwaerente) and Samnut 21 (Ngwongworo) were observed to be grown in south Eastern 

Nigeria. In the five states, Aspergillus flavus was the most predominant fungus isolated 

from both cultivars of groundnut seeds. Pathogenicity test showed that Fusarium spp. had 

a significant effect on seed emergence, in seed inoculated experiment. On the 

Transmission test, two pathogens namely Alternaria spp and Fusarium spp were 

responsible for transimission from seed to germinating seed and seedling. Aqueous 

extracts of Cymbopogom citratus (lemon grass), Carica papaya (Paw-paw), Vernonia 

amygdalina (Bitter leaf) and Zingiber 0fficinale (Ginger) were tested for their invitro 

inhibitory activity against the identified fungi. Zingiber officinale at 7.5% and 

Cymbopogon citratus at 15% concentration gave the best antifungal effect on mycelia 

growth. The influence of Aspergillus flavus on groundnut seed quality was evaluated by 

artificial inoculation. The fungal infection reduced protein by 1.35% but increased fat and 

carbohydrate content of groundnut seeds by 0.62% and 0.86% respectively. 
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CHAPTER ONE 

1.0 INTRODUCTION  

Groundnut, (Arachis hypogeae) also known as peanut, is the sixth most important 

oil seed crop in the world. (Ntare et al, 2008). It belongs to the family Papilonaceae of the 

order, leguminales. It originated in the region of Eastern South America, where a large 

number of species are found growing wild e.g. Arachis monticola (Salunke and Desai, 

1986). 

It was brought to West Africa from Brazil in the 16th century and then to African 

East coast (Weiss, 1983, OSAN, 2003). Africa has been regarded as a centre of genetic 

diversity having received stocks from widely separated regions of the world (Salunke and 

Desai, 1986). 

It is a self pollinated, cultivated, herbaceous annual or weakly perennial herb 

which is grown mainly for its seeds (Susan, 1973, Irvine, 1969). It has a tap root system 

which enables it to explore large volume of soil for moisture and nutrient. It has abundant 

nodules on main and lateral roots (Salunke and Desai, 1986). The roots have the ability to 

extract and fix nitrogen from the soil atmosphere due to the activity of bacteria of the 

Rhizobium genus which live in symbiosis within the root (Purseglove, 1991). 

It is primarily cultivated in areas of the world between 400N and 400S. (Oluma 

and Nwankiti, 2003). It is grown on 26.4 million hectares world wide with a total 

production of 37.1 million metric tons and an average productivity of 1.4 metric t/ha 

(Ntare et al, 2008). Over 100 countries world wide grow groundnut. It is produced 

mainly in Asia, Africa, North and Central America. In Nigeria, it is widely grown in 

Kano, Sokoto, Bornu and Kaduna states and in small plots in Southern Nigeria for home 
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consumption (Ekefan and Adie, 2003, Okure et al 1991). Approximately, 80% of the 

world’s production comes from developing countries where yields are usually low, 

ranging from 0.5 – 1.0t/ha compared to 2.7t/ha in USA. Africa, an important continent 

for peanut production, produces 20% of the total world, crop (Oluma and Nwankiti, 

2003). Nigeria, an important groundnut producing country supplies 3% of the total world 

output (Ekefan and Adie, 2003). 

It is an important cash and food crop in many parts of the tropics (Oluma and 

Nwankiti, 2003). It is one of the most important legumninous crops in Nigeria, an edible 

oil seed. During the era of commodity boards it was grouped together with soybean, 

Benni seeds, Sheanuts and ginger (Ihejirika et al 2004). They are second largest source of 

vegetable oil, the largest being soyabean (Kochhar, 1981).  

Two varieties are generally grown. They are the bunch or erect type and the 

runner or spreading type (Salunke and Desai, 1986). The leaves are spirally arranged and 

the flowers are borne in axils of foliage leaves mainly from the lower nodes singly or in 

clusters (Margaret and Brain, 1979). The pods are borne at the tip of the elongating 

carpophore, being usually about 8mm long, 1-2.5cm in diameter. They are fibrous, 

containing 2-4 spherical or ovoid kernels, varying in sizes, shapes and colour of testa and 

containing 2 cotyledons (Kochhar, 1981). They contain 20 – 30% shell and 70 – 80% nut, 

which may easily be separated. The kernel consist of two cotyledons and the germ. They 

are composed of equal weights of fatty acids and non-fatty constituents. The kernel also 

contains 35.8 – 54.2% lipids and 21.0 – 36.4% protein (Enwere, 1998). Groundnuts are 

generally low in carbohydrate content, which is about 11.7% (Purseglove, 1991). 
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All parts of the plants can be easily utilized. The vines with leaves make an 

excellent high protein hay for ruminant livestock (Purseglove, 1991). The pods can be 

used as feed for livestock, burned for fuel and used in fattening farm animals. The nuts 

are eaten raw or after roasting, the seed can be crushed to produce oil and a high protein 

meal (Salunke and Desai, 1986). The nuts are used in confectionary to make a number of 

confectionary products such as groundnut candies, brittles etc. Several non food 

groundnut products can be manufactured using groundnut e.g soaps, cosmetics, 

medicines, shaving creams, pomades and lubricants (Benton, 2003, Ogwulumba et 

al,2008). 

Nigeria which once produced up to 1.2 million metric tonnes per year and which 

was once an exporter of groundnut is now an importer of groundnut and groundnut 

products (Udom et. al, 2003, Oluma and Nwankiti (2007). One of the main reasons for 

this setback is diseases. 

Although, there are a number of factors besides this which determine the success 

of the crop and it is impossible to give accurate estimate of financial loss incident to 

groundnut disease. They are often important factors, determining the success or failure of 

the crop. Among pathogenic organisms, fungal diseases cause maximum seed damages 

such as seed abortion, shrunken seeds, seed rot, seed necroses, seed discoloration and 

reduced seed germination and vigour (Shetty, 1988).  

Groundnut seed and seedling are highly susceptible to several pathogens. 

Groundnut pod rot, is a worldwide soil borne disease, a limiting factor in groundnut 

production (Mohamed and Mohamed, 2001). Fusarium solani, F. oxysporum cause 

damping off of groundnut seedlings (Shazia et. al.2008). Root infection in groundnut is 



5 
 

caused by F. Solani and Rhizoctonia solani with Glomus mosseae. Aspergillus flavus 

attack germinating groundnut seed (Clinton, 1960). Aspergillus niger caused crown rot 

disease of groundnut (Gibson, 1953).  

Breeding for disease resistance and the use of fungicides have been the most 

effective strategies to control groundnut diseases. Seeds of improved varieties do not 

reach traditional small scale farmers who use saved seeds without chemical treatment. 

Synthetic fungicides are not always available or affordable by subsistence farmers to 

improve the quality of their seeds and to protect their crops (Somda et al, 2007). Lack of 

control measures available to small holder farmers and problems associated with the use 

of synthetic pesticides (resistance, persistence, toxicity, restriction of use), have prompted 

researchers on the use of environmentally safe methods to control fungal pathogens 

(Somda et al, 2007).  

Use of plant parts or derivatives such as wood ash, to control insect pests of stored 

products and backyard vegetables have been practised. Aqueous extract from neem plant 

material have been used to control soil infection, germination and crop yield of yam 

minisetts (Okoro and Nwankiti, 2006), plant prowders of neem, Ocimum viride, 

Gongronema latifolium and Vernonia amygdalina have been used in controlling seed – 

borne fungal incidence and germination of groundnut seeds (Ihejirika et. al., 2005). Plants 

extracts have been used to control Aspergillus niger in the rot of yam during storage 

(Obilo et al, 2005) Aqueous extract of lemon grass was also effective against seed- borne 

fungal pathogens of melon. However, despite the many studies performed on plant 

extracts, relatively little is known about their role in controlling seed – borne facultative 
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pathogens of groundnuts seeds which are the main constraints in groundnut production in 

south eastern Nigeria. 

Therefore, the objectives of this study are; 

1) to survey the groundnut seed cultivars grown in south eastern Nigeria ,and  

ascertain the most valued of all the cultivars and the types of losses caused by 

fungal pathogens on the seeds. 

2) to identify the fungal pathogens associated with the groundnut seeds. 

3) to evaluate the pathogenecity of the identified pathogens on fresh and relatively 

healthy seeds.  

4) to examine he transmission of some identified fungal pathogens from groundnut 

seed to seedling. 

5) to evaluate the potential of selected plant extracts in controlling the seed borne 

fungal pathogens  of groundnut seeds through bioassay.  

6) to carry out proximate analysis on the infected groundnut seeds to determine the 

effect of the fungal infection on nutritional composition of groundnut seeds. 

 

JUSTIFICATION OF THE STUDY 

Groundnut production provides income, employment opportunities, raw materials 

for industries and is also a foreign exchange earner to the country. Apart from the 

monocultural economy of crude oil which has led to increase in production of groundnuti, 

Its production has decreased as a result of disease incidence (OSAN, 2003). Control of 

disease with synthetic pesticides constitutes serious hazard to both human and wildlife. 

Fears of their abuse, toxic residues, workers safety and increasing cost are real. 
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The use of plant materials for the protection of field crops and stored commodities have 

been recorded. The effects of plant powders on the incidence of seed borne fungi 

pathogens and germination of two groundnut varieties in Imo State has been carried out 

by Ihejirika et. al. (2005). However, little or no work has been done on the effect of 

plants extracts on some fungal pathogens associated with groundnut seeds grown in south 

Eastern Nigeria. Hence, this study would provide an insight into the use of cheap and 

effective botanicals to control fungal seed borne diseases of groundnut in South Eastern. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.0 Environmental and Soil Requirements of Groundnut  

Groundnut is grown extensively in the sub-tropics with little cultivation in the 

humid tropics (William et al, 1980). A minimum rainfall of 300-500mm, which is well-

distributed, is required during its growing season, and dryness is needed during the 

harvesting period (William et al, 1980). Fruit formation and harvesting are hindered on 

heavy soils. Heavy and water logged soils are favourable for vegetative growth but 

restrict peg penetration and nut expansion and also make harvesting difficult (Okure et al, 

1991). 

Some cultivars of groundnut are affected by high altitudes but most types can be 

grown at elevations up to 1500. There is also wild variation in the period from sowing to 

maturity depending on the cultivar (Tindall, 1983). Tilled soil enhances pod formation 

since pod production depends on the fertilized pegs penetrating the soil (Yayock et.al, 

1998).  

The planting of groundnut in Nigeria is planned in a way to effect growth during 

rains while a dry period follows, to allow maturity and harvesting. (Tindall, 1983). 

 

2.1 Ecology of Groundnut  

Groundnut is a tropical crop and requires abundant sunshine and a high temperature of 

150C average during the growing season of about 120-140 days (Tony, 1996). Best yields 

are obtained when rainfall is well distributed throughout the growing season and between 
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500-1400mm per annum (Okoro, 1992). It grows best in light, well drained, sandy loam 

soils with pH of 5.8 – 6.2 and ample supply of calcium (Weiss, 1983). For high yield and 

good quality, a frost free growing period of 4-6 months is needed (Gibbon and Pain, 

1985) 

 

2.2. Weeds and Weed Control  

Groundnut is susceptible to weed competition in early stages of its growth (Weiss, 

1983). Weeds reduce groundnut yield in three different ways: through competition, 

interference with harvest and by harbouring pests (Susan, 1973). 

At subsistence level, weed control in groundnut is  by cultural method e.g. crop 

rotation, weeding (Susan, 1973). Weeding is usually done at least twice after seeding 

emergence. In commercial production, most weed control is through the use of pre- and 

post emergence herbicides, pre-planting weed control is usually combined with seed bed 

preparation, the number of application of herbicides being dependent on the nature of the 

soil, the level of weed infestation and time available to the farmer (Tony, 1996). 

Weeds can also be controlled by the use of tolerant varieties e.g. Dixie runner (a 

prostrate variety), the planting of high quality disease free seeds and timing plantings to 

obtain optimum environmental conditions for growth (Weiss, 1983). The soil around the 

base should be regularly hoed before the flowering period, since the fertilized flowers 

recurve and bury themselves in the soil (Akubilo, 1978). 
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2.3 Fertilizer Requirement and Application 

Groundnut has a high calcium requirement for good fruit development (Weiss, 

1983). For proper performance of groundnuts, 50kg/ha of single supper phosphate should 

be applied at planting time or in two splits (Okoro, 1992). Groundnut can fix nitrogen. 

However, sulphate of ammonia may be applied at the rate of 62-120kg/ha especially in 

newly cleared land (Ustimenko, 1983). Groundnut shows a positive response to a variety 

of minerals. Calcium and sulphur improve fruit development, lime and potash or 

phosphate gives increased yield on sandy soils. Nitrogen fertilizer can be applied at the 

rate of 15-25kg/ha after two weeks of sowing if the soil is deficient of nitrogen 

(Ustimenka, 1983). Excess nitrogen depresses oil content and increases protein content of 

kernels (Weiss, 1983). 

 

2.5 Seeds  

Seed is the basic input in agriculture (Ntare et al, 2008). It is an “embryo”, a 

living organism embedded in the supporting or food storage tissue (Aggrawal, 2005). It 

plays very important role for the production of earthly crop (Ashok, 2011). About 90% of 

the crops all over the world are produced by using seeds. Seeds in the field, as well as in 

ill storage conditions interact with several microbes which deteriorate the seed, both 

quantitatively and qualitatively (Ashok, 2011). The microorganisms grow on the seeds by 

the consumption of easily digestible conponents. The successful. Invasion or 

colonization, however, depends largely upon the efficiency of microorganisms to degrade 

complex molecules into simpler forms (Bilgrain and Verma, 1978). 
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Groundnut seeds also carry a variety of microorganisms which originate form 

soil, air and plant source. 

Among the seed – borne organisms, fungi cause maximum seed damage such as 

seed abortion, shrunken seeds, seed rot, seed necrosis, seed discoloration and reduced 

seed germination (Shetty,1988). Fungi growing on stored grains reduce the germination 

rate, carbohydrate, protein, total oil content, increase moisture content and also enhance 

other biochemical changes of grains (Bhattacharya, 2002, Bilgrami, et al, 1976). 

Many plant pathogens are transported by botanical seeds (Mehrota and Aggarwal, 

2006). Seed infection levels are determined primarily by weather conditions between 

flowering and maturity. Warm, humid conditions during this period often results in heavy 

pod and seed infection (seed Health Testing, 2010). It has been proved seed transmission 

is responsible for the perpetuation of plant diseases leading to drastic yield reduction 

(Oluma and Nwankiti, 2003). 

Hundreds of seed-borne fungi, both pathogenic and saprophytic have been 

isolated and identified (Mehrotic and Aggarwal, 2006). Fungi e.g. Collectotrichum, 

Ascochyta and Macrophomria cause seed rot in groundnut. Species of Fusarium 

verticillum, Diplodia, Rhizoctonia and Botrytis, cause seed rot during germination. Seed 

discolouration in groundnut seed, indicates the presence of pathogenic fungi in the 

sowing seed and poor quality in commercial grains (Shetty, 1988). 

Seed born fungal metabolites may affect seed metabolism at cellular levels. 

Aflatoxins and other mycotoxins affect seed viability, germination and vigour and 

ultimately affect seed yield (Mehrotia and Aggraval, 2006). 
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Seed borne pathogens can often survive for several years in and on seed. (Seed 

Health Testing, 2010) Many seed borne pathogens are found as seed infections outside 

the embryo in the seed coat, pericarp or endosperm. Others are transmitted as seed 

contaminants at the seed surface. Some seed borne pathogens can be found both inside 

and outside the embryo (Aggrawal, 2005). 

A few of these pathogens grow directly into the young plant and cause a systemic 

infection during seed germination .A high proportion of these pathogen, however will 

have a period of saprophytic growth and/or sporulation in the soil surrounding the seed 

before they infect the plant and cause diseases (Jensen and Wolffhenchel, 1988). 

Several authors isolated the following fungi from groundnut pods shells and 

seeds: Rhizoctonia spp, Mucur spp, Fusarium spp, Pythium spp, Rhizopus spp, 

Penicillium spp, Aspergilius spp, Macrophomina phaseolina, Alternaria spp, Botrytis 

cinerea, Helminthosporium spp; Cuervularia spp, Cladosporium spp, Botryodiplodia  

theobromae. (Mohammed and Mohammed, 2001, Subrahmanyam et al, 1987, Shazia, et 

al (2006) Oluma and Nwankiti, 2007). 

 

2.5 Diseases, insect pests and control 

Groundnut is attacked by a lot of diseases. Leaf spot, a fungal disease of 

groundnut, is caused by Cercospora spp. Leaf spot caused by Cercospora arachidicola 

causes defoliation which usually occur during maturity (Williams et al, 1980). Leaf spot 

diseases caused by Cercospora spp occur mostly in warm, humid weather. They are air-

borne (Susan, 1973). They cause dark brown, zonate, circular spots, surrounded by a 

yellow halo, which usually appear 6-7 weeks after emergence. If the attack becomes 
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severe, more and more spots appear until they merge. The whole leaves dry and falls 

(Weiss, 1983). They can be controlled by seed dressings, early planting, crop rotation and 

good crop sanitation. Also spray treatments of Dithane M – 45 at 6g/litre of water applied 

weekly, commencing 3 weeks after sowing controls the disease effectively and increase 

pod and haulm yield. (Yayock, 1998). Crown rot, collar rot and seedling blight of 

groundnut are caused by Aspergillus niger and Aspergillus flavus. They cause pre-

emergence rot which results in a decrease in germination. It also causes early post 

emergence seedling blight resulting to wilting of the plant. They are soil borne. (Yayock, 

1998, Susan, 1973). Groundnut seedling rots are also caused by Rhizopus spp (Weiss, 

1983). Rhizopus spp covers the seed in a white woolly coating which rapidly rots the 

seed, (Weiss 1983). Aspergillus flavus spread in pods during storage, if they were not 

well dried, producing highly toxic, carcinogenic substance – afflatoxin (Yayock, 1998, 

Tony, 1996). Aspergilus flavus produces yellow spores on the seed and Aspergillus niger 

produces masses of black spores on both seeds and germinating seedling: reduced by 

seed dressing. Fusarium spp causes pre-emergence rots and seed rots, root and stem rots 

and fusarium wilt. Fusarium wilt is caused by Fusarium oxysporum. They attack the 

lower stem and roots causing plants to wilt quickly and die (Weiss, 1983). Fusarium 

solani causes a dry rot of the tap root in older seedlings. The end of the root becomes red-

brown, shrivels or breaks off (Susan, 1973). These are controlled by cultural method of 

avoiding deep planting, planting of resistant varieties and seed dressing (Weiss, 1983, 

Susan, 1973). 
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Severe pod discolouration of pods is caused by Thielaviopsis basicola. This is a 

soil –borne fungus. Pod discolouration is also caused by Alternaria spp and Penicillium 

spp (Weiss, 1983, Susan, 1973). They can be controlled by using fungicides.  

Dry root rot and pod rot of groundnut are caused by Corticium solani. This can be 

controlled by late planting, planting of resistant varieties, use of organomecurial seed 

treatments (Susan, 1973). 

Web blight is caused by Phoma arachidicola. This results in severe defoliation 

(Allen, 1983). 

Bacterial wilt of groundnut is caused by Pseudomonas solanacearum (Tony, 1996). This 

infection causes rapid wilting of stem and foliage. Control is effected by removal of 

infected plants (Porter, 1984).  

Groundnut rosette disease, spread by the insect Aphis laburni causes stunting of 

the whole plant, while younger leaves become chlorotic and mottled with successive 

leaves becoming smaller, curled, distorted and yellow (Tony, 1996). 

Powdery mildew of groundnut is caused by the fungus Erisiphe polygoni (Weiss, 

1983). Infection of groundnut seed by fungus can be prevented by drying the kernel 

rapidly to 10% moisture content (Gibbon and plain, 1985). 

Damping off of groundnut seedling is caused by Pythium ultimum and 

Rhizoctonia spp. This causes rapid death to large numbers of young seedlings, 

particularly under damp conditions (Susan, 1973). They also attack pegs and pods at all 

stages of their development particularly in wet soils causing light discolouration which 

become water soaked. Within 2- 4 days, the whole pod is blackened, wet and necrotic 

(Susan, 1973). It is controlled by improved drainage, destruction of plant debris, seed 
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dressing with Thiram, application of gypsum (CaS04) to the soil surface. (Weiss, 1983, 

Susan, 1973). 

Rhizoctonia solani is the most prevalent fungus associated with matured rotted 

pods and it is the major causal organism of seedling damping off (Mohammed and 

Mohammed, 2001). 

Most groundnut diseases are encouraged by high relative humidity (Gibbon and 

Pain, 1985). Agronomic practices such as early planting, seed dressing and destruction of 

infected plant debris can be used to control it (Weiss, 1983, Gibbon and Pain, 1985). 

Fungicides can also be used together with insecticides as chemical control measures 

(Williams et al, 1980). 

 

2.6 Insect Pests of Groundnut. 

Insect pests of groundnuts fall into several categories depending on the part plant they 

attack (Susan, 1973). Since pests are vectors of plant pathogens, the injury they inflict on 

plants predisposes them to diseases (Weiss, 1996). It is as vectors that insects may 

become limiting factors in groundnut production (Weiss, 1996). Small amount of leaf 

damage caused by aerial pests such as caterpillars e.g. Achaea spp and Spodoptera 

exigua, may not result to any significant yield loss if the pods are fully formed (Susan, 

1973). Termites cause scarification of the pod which weakens the shell, making them 

liable to crack during harvest. This facilitates the entry and growth of the toxic fungus 

Aspergillus flavus (Susan, 1973). This can be controlled by planting attested seeds of 

uniform variety to ensure even ripening and single harvesting date. 
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Leaf hopper (Hilda patruelis) causes wilting and collapsing of the groundnut 

plant due to sap sucking by the hopper (Hills and Waller 1988). It is controlled by 

spraying dieldrin (Susan, 1973). The larvae of Eulepida mashona attacks the roots, pegs 

and pods of groundnut making the plants to show signs of wilting. Groundnut beetle, 

Trogoderma beetle and groundnut bruchnid, attack the stored nuts (Adegbola et al, 

1976). This can be controlled by keeping nuts in clean stores, prompt shipment and the 

use of insecticides, (Yayock, 1998). 

Groundnut aphid (Aphis craceivora) feeds on young groundnut leaves causing the 

leaves to curl and growth stunted. It also affects the flowers and pods. It transmits 

groundnut rosette virus and peanut stunt virus (Susan, 1973). It can be controlled by 

practicing early planting and planting closer together in the next season, so that the soil is 

completely covered by leaves (Ustimenko, 1983, Weiss, 1983). 

Maruca testulalis, and the red hairy caterpillar Amsacta albistriga cause severe local 

damage (Weiss, 1983). Puccinia arachidis causes groundnut rust. This can be controlled 

by planting certified seeds or by spraying every 2 weeks with Maneb, Zineb or Mancozeb 

(Weiss, 1983). 

Consequently, these diseases can equally be controlled by spraying them with 

local medicinal, natural plant products (botanicals) 

 

2.7 Batanicals in Disease and Pest Control. 

The first botanical insecticide dates back to the 17th century, when it was shown 

that nicotine from tobacco leaves killed plum bettles (Olaifa and Adenuga, 1988). The 

use of plant parts or derivatives, such as wood ash to control pests of stored products and 
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backyard vegetables have been practiced in Africa (Somda et al, 2007). They reported 

that insect control agents of plant origin are easily processed. Insecticides derived from 

higher plants are desirable because they are safe to the environment and users, broad 

spectrum in activity and relatively specific in their mode of action (Olaifa and Adenuga, 

1988). They have the advantage of avoiding chemical build up in the food chain. These 

plant species have been used in traditional medicine by local communities and were 

collected in the field or cultivated specially, for this purpose. They would need to be 

perennial, easy to grow and economical in terms of space, labour, water and fertilizer 

application and should not show any potential to become weeds or host for pathogens and 

should offer complementary economic use (Otitodun, 2001, Olaifa and Adenuga, 1988). 

They should be cheap, effective, easy to extract, formulate and use without special skills 

(Otitodun, 2001). Akpomedeye and Ejechi, 1998, Ejechi and illondu, 1999; Ejechi et al, 

1999, reported that spices, herbs and other plant materials posses antifungal activity. 

Aqueous extract of lemon grass was effective against seed borne fungal pathogens 

of melon, (Somda et al, 2007). Plant extracts from Vernonia amygdalina, leaves of 

Azadiracta indica, Ocimum gratissimum, Pergulania spp, fruits of Citrus aurantifolia, 

fruits of Capsicum annum and bulbs of Allium sativum have been used to control 

Aspergillus niger in the rot of yam (Discorea spp) during storage (Obilo et al, 2005). 

Plant parts of neem, thyme lemon grass have been successfully used to control important 

seed – borne fungi: (Somda et al 2007). Aqueous extract of lemon grass was effective 

against seed brone fungal pathogens of melon (Somda et al, 2007). Akinsoye and 

Oladunmoye (2000) have reported the antifungal efficacy of stem and leaf extracts of 

Mirabilis jalapa in reducing mycelial growth of four different strains of fungi. Nteso and 
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Pretorium, (2006) reported that seed treatment with Tulbagha violacea water extract 

significantly reduced the incidence of both sorghum loose and covered smut disease. 

Onifade, (2008), reported the biofungicidal efficacy of essential oils extracted from 

hydrodistillation of Ocimum sanctum, Plactranthus rugosus, Ruta chalepensis, against 

some fungal plant pathogens. Fungicidal effects of some selected medicinal plants on 

post harvest rots and biodeterioration of banana has been reported by Ihejrika, in 2001. 

Jatropha curcas leaf extract has been found to be effective in controlling brown bloth 

disease of cowpea (Onuh et al, 2005). 

Cold-water extracts of A. indica (neem), Garcinia cola (bitter cola) and Zingiber 

officinale (ginger) at various concentration possess fungicidal activity against the 

mycelial growth of and sclerotial germination of a soil fungus Scerotium rolfsii as 

reported by Wokocha and Okereke (2005). Pawpaw leaf extract has been used to control 

incidence of foliar myco-pathogens of groundnut (Arachis hypogea) due to its 

phophelactic effect (Ogwulumba et al, 2008). Cymbopogun citrates and Ocimum 

gratissimum have been used to control Cowpea Antracnose disease (Amachoha and Obi, 

1999). Lemon grass, Eucalyptus and neem aqueous extracts have been used for 

controlling seed-borne fungi of Sorghum in Burkina Faso (Somda et al, 2007). 

These plant materials were effectively used for plant protection because they 

contain oil, which makes it possible for them to be able to adhere better when applied to 

plants, stores well and have antifungal principles (Nduagu et al, 2008). 

The expression of fungitoxic activities by plant extracts is an indication that such 

plants could be used as fungicides by peasant farmers who cannot afford the costly 

synthetic agrochemicals to control fungal disease that attack their crops (Ebele, 2011).  



19 
 

Cymbopogon citratus (lemon grass), a native of India, is a perennial grass. It is an 

effective antifungal and antimicrobial grass. Iit is also an insect repellant. The active 

constituents include; the essential oil (monoterpene) which comprises of citral, the active 

ingredient in the lemon peel. The terpenoids in lemon grass oil are nerol, limonene, 

linalool and beta-caryphylene. The content of myrcene is low.  

The bitter leaf plant Vernonia amygdalina, (compositae), is soft wooded shrub 

that grows all over Nigeria. The leaves posses lacton , oxalic acids and hydrocyanic acid 

(HCN) reported to be the active principles extractable non-quantitatively by different 

solvents. (Kalibeli an Jalingo, 2008). 

Carica papaya (paw-paw) 

It is a tree indigenous to South America. It varies in height from 5-30 feet, and is 

about one foot in diameter. The trunk is simple, erect, without branches gradually tapers 

from the base to the summit, where it terminates in a cluster of leaves, after the manner of 

a palm. Its entire length is thickly covered with the scars of the fallen leaves. The leaves 

are large, alternate, close together, palmately divided into from 5-7 irregularly cut lobes 

and borne on leaf stalks 1 or 2 feet in length and which are peltately attached. The 

flowers are dioecious, rarely monocious and are grouped at the top of the trunk. The male 

flowers are borne on long peduncle racemes. The female flowers are solitary and 

ancillary on short stalks and consists of a small 5-parted calyx. 

The active principle of Carica papaya papain or papayotin. It is soluble in 

distilled water but insoluble ion alcohol. 

 

 



20 
 

Ginger 

It originated from south East Asia. It is considered goods for digestion and 

beneficial against congestion. The primary active ingredients in ginger  are the pungent 

principles that gives the plant it’s special aroma and flavour, these are gingerols, 

shogaols, gingerdiones and zingerone.  (Hornork, 1992). 
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CHAPTER THREE 

MATERIALS AND METHOD 

3.1 The Study Area 

 The study was conducted in South Eastern Nigeria. South east is one of the six 

geo-political zones in Nigeria. This location is in the rain forest zone characterized by 

heavy bimodal rainfall pattern often with a break in August, long wet season and high 

relative humidity, relatively constant temperature, low soil pH, high organic matter 

content (Nwaogu et. al, 2004). As a result of the adequate environmental conditions, 

there is build up of fungal pathogen in these areas. 

The experiment was conducted at Crop Science and Technology Laboratory, 

School of Agriculture and Agricultural Technology, Federal University of Technology, 

Owerri, Imo State between May and September, 2010. 

 

3.2 Sample Collection 

It was observed that traditional small holder farmers in south eastern Nigeria purchase 

seeds for planting from commercial markets as a result of unavailability of improved seed 

varieties in Agricultural Development Program Centres. Hence, the seeds for this study 

were collected from commercial markets in each of the five states in south eastern 

Nigeria. Groundnut seed samples were collected from the markets in each of the five 

South Eastern States – Umuahia main market in Abia State, Eke – Onuwa market  Owerri 

in Imo State, Ogbete market Enugu, in Enugu State, Onitsha main market, Onitsha, in 

Anambara State and Mgbago –Ugwu Market, Abakiliki in Ebony State. The seeds were 

collected in April, 2010. In each market, the sampled groundnut seeds were randomly 
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selected from five to six vendors. Approximately 2kg of seeds of each of the different 

cultivars of groundnut were collected from each location. 

 

3.3 Survey of Groundnut Seed Cultivars Grown In South – Eastern Nigeria. 

Two hundred and fifty questionnaire were issued to different groundnut vendors 

in each of the five states in South – East geopolitical zone of Nigeria (i.e. 50 

questionnaire per state) in order to ascertain the different cultivars of groundnut and the 

most preferred of the groundnut cultivars. 

 

3.4 Physical Examination of seeds 

Four hundred groundnut seeds from each of the two cultivars were examined 

physically and categorized into various damaged categories in accordance with 

International Seed Testing Association specification (ISTA, 1976). Each cultivar 

constituted a treatment and each was replicated 10 times (40 seeds per replicate) and 

arranged in completely randomized design. The experiment was repeated three times. 

The cumulative mean of damaged seed categories were subjected to Analysis of variance 

(ANOVA) and mean were separated using least significant difference (LSD). 

 

3.5 Examination of seeds after incubation  

This was to determine the occurrence of fungal organisms on groundnut seeds 

collected from five south eastern states of Nigeria. The states constituted the treatments 

and the experiment was arranged in completely randomized design and replicated ten 

times. For each treatment, 400 seeds were plated on moist filter paper (10 seeds per plate) 
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using the Blotter Method, after they had been surface- sterilized for 1 minute in 0.05% 

sodium hypochlorite and rinsed with sterile distilled water. The plates were incubated for 

7 days under ambient temperature and made to stand under 12 hours of light each day. 

The seeds were then examined under dissecting microscope for fungal growth. Each 

fungal organism observed was purified by repeated sub-culturing using growth medium 

that permitted good growth Potato – Dextrose Agar (PDA). The sub-culturing was done 

by flaming a loop and scooping a little quantity of each pathogen colony and incubating it 

on the relevant media in another petri-dish and left to grow. Slides were examined under 

stereomicroscope for fungal identification using recommended keys and texts (Barneth 

and Barry, 1987). 

Four hundred groundnut seeds from each of three damaged categories were 

examined after seven days of incubation as described above, in order to find out if there 

was direct correlation between type of organism and damage. Each damaged category of 

seed constituted a treatment which was replicated four times (100 seeds per replicate) and 

arranged in completely randomized design and repeated 3 times. Organisms isolated were 

purified and identified. Good quality seed serves as control. 

 

3.6 Germination test 

Four hundred seeds were counted without discrimination as to size or appearance of the 

seeds, by hand, from the pure seeds component. The seeds were placed between two 

layers of sterile filter paper placed in transparent Petri-Dishes. Appropriate quantity of 

water was added at the beginning of the test and evaporation was minimized by enclosing 

the dishes in plastic bags, the additional paper was used in loosely covering the seeds. 
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The seeds were placed at the spacing of 5mm (i.e. 2 x the diameter of the seed) and at a 

temperature of 28± 20c, the experiment was replicated ten times with 40 seeds per 

replicate and arranged in completely randomized design. 

The first counting of germinated seeds was done on the fifth day, while the final counting 

was done on the tenth day. 

The percentage of the germination indicates the proportion, by number of seeds, which 

have produced seedlings, classified as normal under the conditions and within the period 

specified. 

 

3.7 Pathogenicity Test  

The five isolated and identified fungal species. Fusarium spp, Aspergillus niger, 

Aspergillus flavus, Rhizotonia and Alternaria spp, were tested for their pathogenetic 

effect on groundnut seeds and seedlings. 

 

3.8 Preparation of Innocula 

The previously isolated pure cultures were used to prepare innocula for seeds. Sub 

cultures of the fungi were transferred to Potato Dextrose Agar (PDA) media and 

incubated for several days in the dark at 28±20C.  When hyphal growth reached 3cm 

diameter, a 0.5cm disk was transferred to a 100ml flask containing 50ml Potato Destrose 

Broth Media (PD) and incubated for several days until the hyphal mat covered the surface 

of the medium. They were harvested and washed with sterile distilled water. Then, 

twenty grams of fresh mat of each fungus was blended in 500ml of sterile distilled water 

to produce a sticky suspension. These suspensions were then used to inoculate the seeds. 
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3.9 Collection and Sterilization Of Soil 

Soil for this research work was collected from the Teaching and Research Farm site of 

the Federal University of Technology, Owerri. It was sterilized using the steam heat 

method for 2 hours to destroy any micro organisms that might interfere with the studies. 

 

3.10 Seed Inoculation  

Groundnut seeds from relatively healthy seed lots were sterilized in 1% sodium 

hypochlorite solution for 5 minutes, rinsed in sterile distilled water 3 times and placed on 

sterilized tissue paper at room temperature until dry. The sterile seeds were then soaked 

in each of the fungal suspensions for 12 hours and left to dry at room temperature before 

sowing. The inoculated seeds for each of the fungus isolated were planted in plastic bags 

containing sterilized soil arranged in completely randomized design in green house. The 

experiment was replicated four times with 40 seeds per replicate. From the fifth day, data 

of seed germination, pre- and post emergence damping off stunted seedlings and normal 

seedlings were recorded. Uninoculated seeds served as control. 

 

3.11 Transmission of certain pathogenic fungi from seed to seedling 

The test tube seedling symptom test developed by Basak and Lee, (2002) was used for 

this study. Test tube slants prepared by pouring 6ml of 2% water agar and sterilized in 

autoclave for 10 minutes and 15 Ib pressure at 1210c. The groundnut sample having 

highest percentage of seed infection were employed in this experiment. Fifty seeds were 

used at the rates of one seed per test tubes. Then the test tubes with the seeds were then 

incubated on the laboratory desk at room temperature. The mouths of the test tubes were 



26 
 

properly plugged with cotton and the test tubes were placed on the wooden test 

incubation.  

The germinated seeds and seedlings in the test tube were examined for the presence of 

visible symptoms (seed rot, germination failure, infection or death of emerged seedlings) 

caused by the pathogens present in the seed. 

The symptoms produced on the germinating seeds and seedlings by the associated 

pathogens were confirmed by examining the seeds under microscope. 

The seeds and seedlings were examined under dissecting microscope for fungal growth. 

Each fungal organism observed was purified by repeated sub-culturing using Potato-

Dextrose Agar (PDA) media and incubating it for 7 days. Slides were examined under 

steneomicroscope for fungal identification using recommended keys and tests (Barnett 

and Barry, 1987). 

The plant extracts that were used in this study were rhizome of Zingiber officinale 

(ginger). (plate 3.1) 

 



27 
 

Plate 3.1: Ginger Rhizome (Zingiber Offilinale) 

Scale: x 0.01 
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Lemon grass (Cymbopogon citratus) 

 
 
 
 

Plate 3.2: Lemon – grass (Cymbopogon citratus) 

Scale: x 0.01 
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Paw paw tree (Carica papaya) 

 

 
 
 
 

Plate 3.3: Paw paw tree (Carica papaya) 

Scale: x 0.01 
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Bitter leaf (Vernonia amgdalina) 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 3.4: Bitter leaf (Vernonia amgdalina)  

Scale: x 0.01 
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3.12 Preparation Of The Plant Aqueous Extract. 

Air-dried rhizome of ginger, leaves of paw-paw, bitter leaf and lemon grass were 

ground in a mortar and two concentrations, 7.5% and 15% of each of the extracts were 

prepared by weighing 75g and 150g in 1 litre of water and allowed to stand over night. 

These were   filtered through four folds of cheese cloth in each of 250ml beakers, 

(Olufolaji, 2006), as shown in plate 3.5. This represents eight treatments and there was a 

control without plant extract.  

 

Anti-fungal activity of the extracts: 

The effect of the extract was determined by measuring the mycelia dry weight. 5ml of 

potato dextrose broth (PDB) was poured into each test tube containing  different 

concentrations (0,7.5 and 15) of the respective extracts (2ml each). With a sterile cork 

boner (3mm), mycelia disc of 7 day old cultures of the isolates were inoculated in the test 

tubes and incubated for 7 days. After were taken on dried and weighted filter papers and 

cooled in a desiccators. The mycelia were dried at 700C for 24 hours and the weight was 

recorded. Inhibition of fungi by various concentrations was calculated as: 

 

Weight of fungus in PDB- weight of fungus in extract  x   100 
                  Weight of fungus in PDB                                    1 

(Adejumo et al, 2000). 
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Plate 3.5: The different concentrations of a plant aqueous extract. 

Scale: X0.01 
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3.13 PROXIMATE ANALYSIS 

 

Inoculated seeds (with Aspergillus flavus) and un-inoculated seed samples were 

milled to fine powder and five  replicates of each sample were used for determination of 

the effect of aspergillus flavus pathogen on nutritional composition of the groundnut 

seed. The uninoculated seeds serves as control. Reagents of recognized analytical grade 

were used.  

Estimation of crude protein of groundnut seeds 

Crude protein was estimated by estimating nitrogen content in the samples with 

the help of microkjeldahl technique (AOAC, 1995). The amount of nitrogen content was 

multiplied by 6.25 factors which gave crude protein content of the samples. 300mg seed 

powder were taken in kjedahl flask along with 250mg H2S04 and 40mg CuS04 and kept 

overnight. This was digested till the mixture became white. After complete digestion, the 

flasks were allowed to cool. The digest was processed for distillation with the help of 

Markham’s distillation set.  

Digest was diluted to 50ml volumetric flask, 5ml aliquots were taken and 

introduced in distillation unit through the side tube funnels. 

The glass stopper was immediately fitted. To this, 10ml 40% NaOH was added 

into digest. Ammonia was liberated into 10ml two percent boric acid (with mixed 

indicator) Contained in 50ml conical flask. After distillation, green coloured ammonium 

borate was titrated against 0.035 NH4Cl till the end point (faint pink) was obtained. Crude 

protein of seeds were calculated as percent of nitrogen liberated x 6.25. 
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Fat content of groundnut seeds was extracted using Soxhlet extraction method. A 

2.235g of milled seeds from each sample were introduced into previously weighed empty 

(W1) thimble and reweighed (W2). 500ml round bottom flasks (fat free) was weighed 

(W3) and filled with petroleum ether up to 2/3 of the 500ml flask. The Soxhlet extractor 

was attached with a reflux condenser and heat was applied. The heat source was adjusted 

so that the solvent boils gently and left to siphon over several hours after the petroleum 

ether had just siphoned over the barrel, the condenser was detached and the thimble 

removed. The petroleum ether was distilled from the flask. The flask containing fat 

residue was dried in an air oven at 1000C for 5 minutes, cooled in a desiccator and 

reweighed (W4). 

The timble was placed in the beaker in an oven at 500C and dried to constant 

weight with sample, cooled in desiccators and weighed (W5). The percentage of extracted 

fat was calculated using the formula; 

 

%fat = w4 – w3      x   100 
    w2 - w1         1 

(Ibitoye, 2005) 

 

The percentage crude fibre was obtained by transferring 3g(W1) defated sample 

into 500ml conical flask, 200ml of boiling 1.25% H2SO4  was added into the flask and 

brought to boiling within one minute and allowed to boil gently for 30minutes. It was 

filtered through filter paper by suction using buncher funnel, rinsed with hot distilled 

water and the material was separated back into flask with spatula, 200 ml of boiling 

1.25% Na0H and few drops of vegetable oil (as antifoaming agent) were added and 

brought to boiling within one minute and allowed to boil gently for 30 minutes. It was 
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filtered through filter paper by suction using buncher funnel, rinsed with hot distilled 

water and the material was separated back into flask with spatula, 200ml of boiling 

1.25% Na0H and few drops of vegetable oil (as antifoaming agents) were added and 

brought to boiling within one minute and boiled gently for 30 minutes. It was then 

filtered through poplin cloth and washed with hot distilled water, rinsed four times with 

hot distilled water, and once with 10% HCL, four times again with hot water, twice with 

ethanol and three times with petroleum ether, the residue were servaged into crucible 

after draining, dried in the oven at 1050C, cooled in desiccators and weighed W2. It was 

placed in furnace at about 3000C for 30 minutes, removed into desiccators and allowed to 

cool to room temperature after which is was reweighed (w3). The percentage crude fibre 

was calculated using the formula; 

 

% crude fibre  = W2 – W3      x   100 
             W1                 1 

(Ibitoye, 2005) 

 

The moisture percentage was determined by weighing a clean and labeled dish 

that has been oven dried (w1) for each sample, enough samples were added into the dish 

and reweighed (W2). The dishes and samples were transferred into the oven at about 

1050C for about 4 hours. This was repeateduntill the samples were dried to a constant 

weight.  After which the dishes were transferred from oven to desiccators, covered for 

about one hour and weighed (W3). The percentage moisture was calculated using the 

formula; 
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% moisture =  loss in weight   x    100 
  Weight of sample        1 

  

= W2- W3    x  100 

              W2-W1              1 

             (Ibitoye, 2005) 

 

The percentage of each of the above analysis is shown in table 10. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Survey of groundnut seed varieties grown in south – eastern Nigeria. 

It was observed that two groundnut cultivars are grown and sold in South –

Eastern states of Nigeria. They are Spanish 205 (Nwaerente) and Samnut 21 

(Ngwongworo). The most preferred of the two is Spanish 205 as shown in Table 1. 

 

4.2 Physical Examination of Seeds 

Table 2 shows the result of the physical examination of seed without incubation. The 

various damage categories of seeds identified were cracked/broken seeds, shriveled 

seeds/reduced seeds and discoloured seeds (plate 4.1 and plate 4.2). Analysis of variance 

showed that there were significant difference in the frequency of occurrence of the 

various damaged categories in the two groundnut cultivars examined.  
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Table 1 
 
Survey of the preference of the 2 groundnut cultivars in 5 states of South –Eastern 

Nigeria 

 Cultivars 

State Spanish 205  
(Nwaerente) 

Samnut 21  
(Ngwongworo) 

Imo  27 23 
Abia 30 20 
Anambara 28 22 
Ebonyi 40 10 
Enugu 35 15 
Total  160 90 
Mean  32 18 

LSD0.05 = 2.70 
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There were significant differences in frequency of occurrence of cracked/broken 

seeds and discoloured seeds and there were significant difference in the frequency of 

occurrence of the shriveled/reduced seeds and the discoloured seeds. Between the two 

cultivars examined, shriveled seeds had the highest cumulative frequency of occurrence 

(10.50) while broken/cracked seeds had the lowest cumulative frequency score of about 

8.35. Between the cultivars examined, Spanish 205 (Nwaerente) had the highest 

percentage of seed damage (74.50%). It also recorded the highest frequency of cracked, 

shriveled and discoloured seeds (24.00%, 31.00% and 19.50% respectively). 
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Table 2 
 
Cultivar differences on damaged categories of groundnut seed 

Cultivars  Damaged categories 

Cracked/ 

broken 

Shrivelled 

reduce 

Discoloured  Good quality seed 

Spanish 205 24.00 31.00 19.50 25.00 

Samnut 21 17.50 21.25 27.50 33.00 

Mean  20.88 26.25 23.50 29.00 

LSD 1.60 2.49 1.70  

 

Values presented here are mean percentages of 10 replicates. 
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Plate 4.1 Groundnut seed discolouration 

    Scale: X0.01 
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Plate 4.2 Shrunken seeds 

Scale: X0.01 

 

 

The different damaged categories of the groundnut seeds. 
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4.3 Examination of seed after incubation: 

The various organisms that were consistently isolated were as follows: 

Aspergillus flavus, Apergillus niger, Fusarium spp, Rhizoctonia spp and Alternaria spp.  

Table 3 showed the percentage occurrence of fungal organisms identified on the 

groundnuts (Arachis hypogaea) seeds gotten from the five south Eastern States of 

Nigeria. Aspergillus flavus, Aspergillus niger, Rhizoctonia spp, Fusarium spp and 

Alternaria spp were the main fungi identified. Percentage of occurrence of Aspergillus 

flavus, was significantly (p< 0.05) highest for Anambra and Abia states than for Imo, 

Enugu and Ebonyi states. Percentage of occurrence of A. niger was significantly highest 

for Imo state and Anambra state than for Abia, Enugu and Ebonyi states. Percentage of 

occurrence of Fusarium spp was significantly higher at Ebonyi, compared with Anambra 

State, and there were also significant differences among the states sampled with respect 

to this fungus. There was no significant differences in the percentage of occurrence of 

Rhizoctonia spp in Ebonyi and Abia state. There were no significant different among the 

states in the occurrence of Alternaria spp. 

Table 4 showed the organisms recovered from each category of damaged seeds and their 

frequencies of occurrence. The different organisms stated above were also recovered 

from the different damaged categories. There were significant differences in the 

frequencies of isolation of the organisms from various damaged categories. The control 

(relatively good quality seeds) recorded the lowest frequency of occurrence of most of 

the organisms except Aspergillus flavus. Shriveled seeds had high frequency of most of 

the organisms, except Alternania species which was not isolated from it. 
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Table 3 

Percentage occurrence of fungal contaminants recorded in seed lots of groundnut 

collected from five different states in south – eastern Nigeria. 

State  Fusarium 

spp. 

Aspergillus 

ruger 

Aspargillus 

flavus 

Rhizoctonia spp Altermria 

spp 

Imo  16.4 24.0 36.0 13.0 10.0 

Enugu 22.0 12.0 43.0 18.0 8.0 

Anambara 3.0 20.0 61.0 7.5 12.0 

Abia 9.5 9.7 54.0 16.0 5.7 

Ebonyi 28.0 6.0 38.0 23.0 8.3 

LSD  

(p = 0.05)  

1.0 1.1 2.9 1.0 1.2 
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Table 4 

 
Frequency of isolation of organisms from each damaged category of seed. 

Damage categories F. spp. A. Niger A. flavus Rhizoctonia  Alternania 

Broken/Cracked seeds  34.8 29.8 59.3 8.8 0.0 

Shrivelled 37.5 29.3 65.1 2.0 0.0 

Discoloured 18.0 30.3 40.3 3.0 5.0 

Good quality seed 5.0 20.5 79.5 0.0 2.0 

Total  95.3 109.8 24.4 13.8 7.0 

Mean 23.8 27.4 61.0 3.44 3.5 

LSD0.05 = 3.9 
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4.4 Germination test 

Seeds from Enugu state recorded the highest germination percentage while those 

from Imo State recorded the least germination percentage. Also, the good quality seeds 

(control) recorded the highest germination percentage of 79% while the broken/cracked 

seeds recorded the lowest germination percentage. These were shown in Tables 5 and 6. 

 



47 
 

Table 5 
 
Percentage germination of seeds from different states of South Eastern Nigeria. 

State  Germination Percentage(%) 
 

Ebonyi  74 

82 

76 

86 

62 

 

Abia  

Anambra  

Enugu   

Imo  
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Table 6 

Percentage germination of seeds from different damaged categories. 

Damaged categories Germination percentage(%) 

Cracked/Broken seeds 13.00 

Shriveled 31.00 

Discoloured 37.29 

Good quality seeds 79.00 
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4.5 Pathogenicity Test 
 

Result obtained from pathogenicity test of Fusarium spp, Rhizoctoma spp, 

Alternaria spp, Aspergillus niger and Aspergillus flavus are presented in table 7. 

Observations of symptoms on seeds and seedlings were made from 5 – 30 days after 

sowing. 

Symptoms recorded were pre-and post-emergence damping off and stunted 

seedlings. Pre- emergence damping off was observed as rotted seeds covered by 

mycelium and spores of the tested pathogens. Post – emergence damping off infection 

showed lesion on lower stems near the soil surface and thread like roots. Wilt was 

accompanied by general yellowing, discoloration of internal tissues, stunting and shoot 

dryness. 
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Table 7: Percentage of occurrence of infection expressed as symptoms of tested fungi on inoculated groundnut seeds. 

Pathogen Pre-emergence 

damping off 

Post–emergence 

damping off 

Stunted seeding Normal seeding Ungerminated seeds Abnormal seedling 

Spanish 

205 

Samnut 

21 

Spanish 

205 

Samnut 

21 

Spanish 

205 

Samnut 

21 

Spanish 

205 

Samnut 

21 

Spanish  

205 

Samnut  

21 

Spanish  

205 

Samnut  

21 

A. flavus - - - - - - 54,50 59.75 25.00 27.50 20.50 12.75 

Fusarium  81.25 78.75 10.00 5.00 23.25 3.00 21.25 13.25 - - - - 

A. niger - - - - - - 86.12 80.00 5.62 10.00 8.13 10.00 

Rhizoctonia 13.75 15.00 38.13 17.00 5.00 16.25 85.62 51.75 - - - - 

Altermania - - - - - - 81.25 34.20 10.00 4.00 10.00 5.00 

Control 7.50 5.00 2.50 - - 19.00 90.00 85.00 - - - - 
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Seed inoculation treatments: Data in table 7 illustrate the mean frequency of occurrence 

of infection expressed as symptoms of pre-and post emergence damping off and stunted 

seedlings. 

 

4.5.1 Symptoms of Fusarium oxysporium: Fusarium spp had symptoms of pre and post 

emergence damping off and stunted seedlings at percentages of 81.25, 10 and 23.25% 

respectively in Spanish 205 cultivar, with percentage of normal seedling being 21.25%.  

These percentages were 78.75,5 and 3% in Samnut 21 cultivar, with the percentage of 

normal seedling being 13.25%. 

 

4.5.2 Symptoms of Rhizoctonia spp: Rhizoctonia spp  had symptoms of pre and post – 

emergence damping off and stunted seedlings at percentages of 13.75%, 38.13% and 5% 

in Spanish 205 cultivar with the percentage of normal seedling being 85.62%. These 

percentages were 15.00%, 17.00%, 16.25%  in Samnut 21 cultivar with the percentage of 

normal seedling 51.75%. 

 

4.5.3 Symptoms of Alternaria spp: Alternaria spp reduced see germination by 10.00% 

and 4.00% in Spanish, 205 and Samnut 21 Cultivars respectively while the percentages of 

abnormal seedlings were 10% and 5.00 in both cultivars respectively. 

Aspergillus flavus: Aspergillus flavus reduced seed germination by 25% in Spanish 205 

cultivar while the percentage of seed germination in Samnut 21 cultivar was 27.50 with 

the percentage of abnormal seedling being 20.50% and 12.75 in both cultivars 

respectively. 
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Aspergillus niger reduced seed germination by 5.62% and 10.00% in Spanish 205 and 

Samnut 21 cultivars respectively while the percentages of abnormal seedlings were 8.13 

and 10 in both cultivars respectively. 

 

4.6 Fungus transmission from seed to seedling 

Results of transmission of two seed borne fungi of groundnut from seed to germinating 

seeds and seedlings as determined by test tube seedling symptom test are presented in 

table 8 (plate 4.4 and 4.5). In all, two kernel rot pathogens namely Alternaria spp, and 

Fusarium spp, found to transmit from seed to the germinating seeds causing seed rot 

were higher than that of transmission in seedling infection or seedling mortality.  

     

Alternaria spp first produced brownish black fluffy on the seeds and around the base of 

seedlings. The fungus infected the cotyledons, as a result the cotyledonary leaves could 

not open. Some infected seedlings collapsed and finally died (plate 4.4). On the total seed 

borne infection of (10%), cause by Alternaria spp, 4.0% was seedling infection, 2.0% 

was death of seedlings. On the other hand, 4.0% seeds could not germinate at all. In field, 

this pathogen produces alternaria leaf blight disease. 

 

Fusarium spp produced whitish fluffy colony on the seeds and around the base of 

seedlings. In total seed borne infection of 74.0%, on an average, 42% of seed could not 

germinate, 20% seedling infection and 12% post emergence death.[Table 8] 
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Plate 4.4: Transmission of seed borne fungi from seeds to seedling as determined by 

the test tube seedling symptom test 

 

Scale: X0.01 
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Table 8 

Transmission of seed borne fungi of groundnut from seeds to germinating seeds and 

seedlings as determined by test tube seedling symptom test. 

Seed  

borne fungi 

Percentage of seed-borne fungi carried  

Pre-emergence death  Post emergence 
death 

Total disease 
development 

 Seed rot Seedling infection   

Alternaria spp 4.0 4.0 2.0 10.0 

Fusarium spp 42.0 20.0 12.0 74.0 
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4.7 The effect of crude extracts of Zingiber officinale Carica papaya, Cymbopogun 

Citratus and Vernonia amygdalina on mycelial growth.  

All the plant extracts exhibited broad anti fungal activity as indicated by inhibition of 

mycelia growth as shown in table 10.  

Result from table 11 should that there is significant growth, of the different fungal 

organisms by the different plant extracts. 
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Table 9 

Mycelial dry weight (gm) of fungi isolated from groundnut seeds when exposed to 

varying concentrations of various leaves extracts. 

Concentration  V. amgdalina C. Papaya  

 A. A. F. R. A. A. A. F. R. A. 

 niger flavus spp spp spp niger flavus spp spp spp 

0 0.14 0.13 0.12 0.15 0.14 0.14 0.13 0.12 0.15 0.14 

7.5 0.08 0.08 0.09 0.06 0.07 0.08 0.08 0.09 0.07 0.08 

15 0.08 0.07 0.06 0.06 0.04 0.09 0.07 0.07 0.06 0.07 

 

 

Concentration  C.citratus Z.officinale 

 A. A. F. R. A. A. A. F. R. A. 

 niger flavus spp spp spp niger flavus spp spp spp 

0 0.14 0.13 0.12 0.15 0.14 0.14 0.13 0.12 0.15 0.14 

7.5 0.09 0.08 0.07 0.07 0.07 0.05 0.05 0.04 0.05 0.08 

15 0.03 0.03 0.04 0.03 0.05 0.05 0.06 0.06 0.03 0.07 
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Table 10 

Percentage inhibition of plant extracts on my celial growth of fungal organisms of 7.5 

and 15 percent concentrations. 

Concentration  C.citratus z.officinale 

 A. A. F. R. A. A. A. F. R. A. 

 niger flavus spp spp spp niger flavus spp spp spp 

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.5 40.88 38.46 25.00 60.00 50.00 42.85 38.50 25.00 53.30 42.90 

15 42.88 46.15 50.00 60.00 71.42 35.70 69.20 41.70 60.00 50.00 
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Concentration  C.citratus z.officinale 

 A. A. F. R. A. A. A. F. R. A. 

 niger flavus spp spp spp niger flavus spp spp spp 

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7.5 35.70 38.50 41.70 53.30 50.00 64.20 51.53 66.66 60.00 64.28 

15 78.50 76.92 66.70 80.00 64.30 50.00 46.15 50.00 53.33  
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Table 11a 

Effect of crude extracts of Z.officinale, C.Papaya, C. Citratus and V.amygdalina at 7.5% 

concentration, on mycelia growth of the different fungal organisms. 

Plant extract A. Niger A.flavus Fus. 

spp. 

Rhi. 

spp. 

Alt. spp. LSD 

V.amygdalina 42.88 38.46 25.00 62.00 50.00 2.36 

C.papaya  42.85 38.50 25.00 53.30 42.92 1.30 

C.citratus 35.70 38.50 41.70 53.30 50.00 13.16 

Z.officinale 64.20 51.53 66.66 60.00 64.28 5.35 

LSD0.05 



58 
 

Table 11b 

Effect of crude extracts of Z.officinale, C.Papaya, C. Citratus and V.amygdalina at 15% 

concentration, on mycelia growth of the different fungal organisms. 

Plant extract B. Niger A.flavus Fus. 

spp. 

Rhi. 

spp. 

Alt. spp. LSD 

V.amygdalina 42.88 46.15 50.00 60.00 71.42 6.70 

C.papaya  35.70 69.20 41.70 60.00 50.00 4.50 

C.citratus 78.50 76.92 66.70 80.00 64.30 8.70 

Z.officinale 50.00 46.15 50.00 53.30 50.00 3.60 

LSD0.05 
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4.7.1. Vernonia amydalina: From the table 10, it was found that mycelia growth 

decreased as the concentration of the extract increase. At 7.5% concentration, the 

percentage inhibition of mycelia growth were 25.00%, 42.88, 38.46, 60.00 and 50.00 for 

Fusarium spp, Aspergillus niger Aspergillus flavus, Rhizoctonia spp and Alternaria spp. 

respectively while percentages of inhibition were 50.00, 42.88, 46.15, 60.00 and 71.42 at 

15% concentration. 

 

4.7.2 Zingiber officinale: The percentage inhibition of ginger crude extract on mycelia 

growth was fairly better than that of Vernoma amygdalina. It gave best result at lower 

concentration of 7.5% except on Alternaria spp in which it gave the highest percentage 

inhibition at higher concentration of 15%. 

 

4.7.3 Carica papaya: From the table, mycelia growth decreased as the concentration of 

the extract increased. At 7.5%, the percentage inhibition of mycelial growth for Fasarium 

spp, Aspergillus niger, Aspergillus flavus, Rhizoctonia spp and Alternaria spp were 

25.00%, 42.85, 38.50, 53.30 and 42.90  while it were 41.70, 35.70, 69.20, 60.00 and 

50.00 at 15% concentration. 

 

4.7.4 Cymbopogun citratus: Mycelial growth also decreased at higher percentage 

concentration of the extracts. At 7.5%, the percentage inhibition were  41.70, 35.70, 

38.50, 53.30 and 50.00 for Fusarium spp, Aspergillus niger; Aspergillus flavus, 

Rhizoctonia spp and Alternaria spp respectively while the percentage inhibition were 

66.70, 78.50, 76.92, 80.00 and 64.30 respectively for the different fungi at 15% 

concentration.  

 

4.8 Proximate Analysis  

Effect of Aspergillus flavus on nutrient composition of groundnut seeds is summarized in 

table 10. Protein content of Aspergillus flavus inoculated seeds was found to be lower 

25.74% compared to un-inoculated seeds 27.09%. The percentage of fat in inoculated 

seeds was higher 48.14% than that in un-inoculated seed 47.52%. However, fibre and ash 

percentages in healthy seeds were higher (3.55% and 1.66%) respectively compared to 
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inoculated seeds which were 3.25% and 1.26% respectively. The percentage moisture and 

percentage carbohydrate were higher, (6.92% and 14.43%) respectively, in inoculated 

seed but 6.61% and 13.51% in uninoculated seeds. 
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Table 10 
 
Proximate analysis of groundnut seeds inoculated with Aspergillus flavus and 

uninoculated groundnut seeds (percentage). 

Sample  Protein  Fat Fibre  Ash Moisture  CHO 

Inoculated seed 25.74 48.14 3.25 1.26 6.92 14.43 

Uninoculated seed 27.09 47.52 3.55 1.66 6.61 13.57 
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4.9 DISCUSSION  

The result of the physical examination of seeds without incubation revealed that only 

about 29% of groundnut seeds sold in our markets in South Eastern Nigeria were of good 

quality. The remaining 71% of the seeds were damaged and therefore of low quality. 

Ekefan and Adie, (2003) reported that seed of high quality is recognized as an important 

factor for optimum agricultural production. This level of damage on our groundnut seeds 

is alarming and unacceptable when compared with international standards as reported by 

Okoro and Nwankiti (2003).It was reported by Smith, 1966, that the official grain 

standard of the United States for groundnut has only three grades. The lowest which is 

grade 3 has percentage of damaged kernels of 45%, anything above that is unacceptable. 

The high percentage of damage to our groundnut seeds is dangerous to both man and 

animals and to the growers/producers. The damages are mostly caused by 

microorganisms, as reported by shetty, 1988. Some of these micro organisms produce 

mycotoxins that can cause health problems to man and animals consuming them (Yousef 

and Naresh, 2010). These organisms also cause some biochemical reactions on the seeds 

which may change their taste and the economic value of the seeds are also affected 

negatively (Okoro and Nwankiti, 2003). This calls for an immediate action by all 

institutions and researchers involved in groundnut research to reverse the trend. The 

Nigerian government should urgently set up an official grain standard for the nation, not 

only for groundnut but for other grains grown in Nigeria as the Nigerian National seed 

Decree N0 72 of 1992 was silent on the regulation of the quality of imported or 

unnotified seeds being traded in the market (Usman, 1996). The high rate of seed damage 

is also responsible for low viability (as seen in the viability test) of groundnut seeds in 
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South – Eastern Nigeria. Okoro and Nwankiti (2003) stated that any seed with 

germination below 70% and a high incidence of seed borne organism is regarded as 

having low seed quality. Low quality seeds, if not treated properly, can cause groundnut 

disease epiphytoties in the nearest future, since most illiterate farmers use uncertified 

seeds for planting. 

Results from the study [Table 2] showed that Ngwonworo cultivar of groundnut 

had higher seed quality. This cultivar and should be improved upon.  

The fungi isolated in this work have been associated with groundnut seeds in 

South – Eastern Nigeria, other states in Nigeria and other parts of the world. In this 

investigation several fungi including Aspergillus flavus, Aspergillus niger, Rhizoctonia 

spp and Alternaria spp and Fusarium spp were identified on groundnut seeds (table 3). 

The presence of these organisms indicates that groundnut seed is vulnerable to many 

infections, which reduce the seed quality. In a study in Egypt, Mohamed and Mohamed 

(2001), reported the occurrence of all the organisms found in this investigation on 

groundnut seed. They also found other organisms such as Fusarium oxysporium, 

Fusarium solani and Sclerotium rolfsii, which were not detected in this study. In a study 

in Imo state, Ihiejrika et al (2005), reported the occurrence of all the organisms found in 

this investigation on groundnut seed except Aspergilus niger and Alternaria spp which 

were not detected. This is also similar to the report of Oluma and Nwankiti (2003), in 

their investigation of seed – storage mycoflora of peanut cultivars grown in Nigerian 

savanna, they found other organisms such as Rhizopus stolomifer, Penicillum spp, 

Trichoderma spp which were also not detected in this investigation. These indicates that 

the distribution of fungal organisms on groundnut seeds may differ from one location to 
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another. The disparity in the distribution of fungal organisms among seeds from different 

states may be attributable to differences in humidity of the states. For example, Onitsha 

main market in Anambra State which was one of the locations from where the seeds were 

collected from, is located by the riverside and might likely have higher humidity. Hence 

the groundnut seeds had higher percentage of Aspergillus flavus. Ntare et al,[2008] 

reported that several species of Penicillum and Aspergillus invaded seed that were stored 

at moisture conditions above 14%.  

The percentage germination of seeds from Imo State were; however, lower than 

expected given the low fungal occurrence on it. Information from the vendors revealed 

that the groundnut seeds obtained from the market as at then were stored for about two 

years. This long period of storage would have encouraged build up of fungal organisms 

and thus loss of viability. This is in line with the studies carried out by Shazia et al, 2008, 

who reported that build up of microorganisms in groundnut seed results to the reduction 

of groundnut seed germination and emergence. Oluma and Nwankiti, (2003) reported that 

the longer the storage period, the higher the attack by colonizing and associated fungi and 

the lower seed viability. 

The consistent isolation and presence of Aspergillus spp. from groundnut seeds 

from all the locations confirmed the earlier report of  Ihejirika et al, (2005), Oluma and 

Nwankiti, (2003), Ekefan and Adie, (2003), Mohamed and Mohamed, (2001), that 

Aspergillus spp were the prominent fungi isolated from stored groundnut seeds. 

The present study also showed that the fungus isolated from groundnut seed 

caused infection resulting in the loss of physiological quality as germinability, viability 

and vigor (table 5 and 6).  
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Moreover, results from green house study demonstrated that each of the fungi 

identified exposed pathogenic to both seed and seedlings stages of groundnut (Table 7). 

Present observation showed that Rhizoctonia spp caused 13.75% and 15% pre-emergence 

damping off on Spanish 205 and Samnut 21 cultivars of groundnut seeds respectively. It 

also caused 38.13% and 1% post emergence damping off on Spanish 205 and samnut 21 

cultivars of groundnut seeds respectively.  Deighton (1931) reported that Rhizoctonia spp 

affected plant, lose turgidity, fall over and finally decayed. Rhizoctonia spp has also been 

reported to cause dieback of leaves, stem and root rot disease in capsicum annum (Shazia 

et al, 2008). Carol and Donna, (1987), reported that Rhizoctonia spp caused seed rot, 

crown rot and post emergence damping off of sugarbeet plant. 

Fusarium spp caused pre and post emergence damping off at percentages 81.25% 

and 10.00% respectively in Spanish 205 cultivar, and 78.75% and 5.00% respectively in 

samnut 21 cultivar. Dawar (1994), reported that Fusarium spp caused pre and post 

emergence rotting of sunflower seed. Shazia et al, (2008), reported that Fusarium spp 

caused pre and post emergence infection in groundnut seed.  Aspergillus flavus also 

caused pre-mergence and post emergence damping off of 25.00% and 5.00% respectively 

in Spanish 205 cultivar while they were 27.50% and 4.00% in Samnut 21 cultivar. While 

asprgillus niger cause pre and post emergence damping off of 5.62% and 3.75% in 

Spanish 205 cultivar, and 10% and 2.50% in samnut 21 cultivar of groundnut seeds. 

Gibson (1953), found Aspergillus niger causing most serious disease of crown rot of 

groundnut. Similarly, Jain and Neema (1952) reported that Aspergillus niger produced 

circular brownish spot on the cotyledon and this discoloured area rapidly rooted and 

spread to the stem and hypocotyls of groundnut. The fungus attacks the plant soon after 
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germination and apparently exerts its effect in substantial part by production of oxalic 

acid which affects the host plant by promoting the activity of polygalacturonase enzyme. 

Clinton (1960) also reported Aspergillus flavus as one of the fungus attacking 

germinating groundnut seeds. Similar observation was made by Jonardhan et al 2011, 

who reported that Aspergillus flavus inhibited germination in groundnut seeds. Since the 

groundnut seed is an important source of oil and are also used as roasted and salted, there 

is therefore need to control the seed borne fungi for obtaining good quality seeds. 

Alternaria spp caused pre and post emergence damping off at percentages of 

10.00% and 6.25% in Spanish 205 and 4.00% and 8.00% in Samnut 21 cultivar. Similar 

result was reported by Shazia et al (2008) that Alternaria spp caused pre and post 

emergence death of groundnut seed and seedling. 

One of the objectives of this study was to determine the ability of some important 

seed borne fungi of groundnut to be transmitted from seed to seedling.  The fungi 

which have been detected during test tube seedling symptom test that were  transmitted 

from seed to germinating seeds and seedling were Fusarium spp and Alternaria spp. 

They caused pre- and post emergence rot resulting in root rot and damping off of 

seedlings. Similar observations were made by Basak and Lee,[2002], who reported that 

Alternaria spp and Fusarium spp were found responsible for transmission from seed to 

germinating seeds and seedlings in maize plant.  Mohamed and Mohamed,[ 2001), 

similarly reported that Fusarium spp was transmitted from seed to germinating seeds and 

seedlings and other parts of matured groundnut  plant. They further reported the 

transmission of Fusarium moniliforme and Fusarium oxysporium in Capsicum spp and 

Fusarium solani in coriander plant from seed to matured plant. 
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These fungi under favourable environmental conditions can infect the growing 

plants and can also serve as a source of inoculum for field crop.   

Several studies have been carried out and reported on the use of higher plant 

extracts in the control of fungal and other plant related disease (Obilo et al, 2005, 

Olufolaji, (1999), Ihejirika et al. (2005), Nduagu et. al, (2008), Ajayi and Olufolaji, 

(2008). The reduction in mycelial growth sporulation of the fungus as a result of the 

presence of the plant extract observed in this study is a demonstration of the ability of the 

plant extracts to exhibit their biofungicidal attributes on the different fungus identified. 

This conforms with the findings of Ihejirika et.al, (2005), in which extracts of 

Azadirachta indica, Ocimum viride and Vernonia amydalina displayed their biofungicidal 

activity on fungal pathogens of groundnut seeds. It also conforms with the findings of 

Obilo et al, [2005], in which plant extracts of Vernonia amigdalina, Azadiracter 

indica,Ocimium gratissimum, Pergularia spp, Citrus aurantifolia, Allium sativum and 

Capsicium annum, which are higher plants, displayed their biofungicidal activity on 

Aspergillus niger in the rot of yam [Dioscorea spp], during srorage.  

It was observed in this study that Zingiber officinale at 7.5% concentration and 

Cymbopogun citratus at 15% concentration were the most promising of the four plant 

extracts used in the bioassay. The ability of Z. officinale to perform best of all the four 

extracts in the inhibition of mycelial growth is a clear evidence of superiority of the toxic 

principles of the extract over others. This is in accordance with the findings of Suleiman 

and Emua, [2009], who reported that Zingiber officinale could be a good substitute for 

the chemical pesticide for the control of root rot disease of cowpea. Ayodele et al (2009), 

reported the antibacterial activity of  Z. officinale on some bacteria (Escherica coli, 
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Klebsiella Pneumonias, Pseudomonas aeruginosa and Staphylococcus aureus) even at 

low concentration. Ajayi and Olufolaji (2008), also reported that Z. officinale inhibited 

mycelia growth of Colletotrichum capsici; the fungal pathogen of Brown Blotch disease 

of cowpea. Nduagu et al (2008), observed that the variation in the inhibitory effect of 

plant extracts may be due to qualitative and quantitative differences in antifungal 

principles. 

Somda et al, (2007) reported that aqueous extracts of Cympopogon citratus 

showed potency in controlling seed infection by Phoma sorghina and Collectotrichum 

graminicola. Similar results were obtained by Bankole and Adebanjo (1995) who 

reported that aqueous extracts of C. citratus completely reduced melon seed infection by 

Macrophomina phasiolina, F. moniliforme and Botryodiplodia theobromae. It was also 

reported by Amadioha and Obi (1999) that cold water extracts of C. citratus checked the 

spread of anthracnose disease of cowpea in vivo. 

 This study is very crucial at this time in Nigeria when synthetic pesticides are 

either very expensive or signaling great resistance to many microorganisms. 

Aspergillus flavus deteriorated bio-chemical qualities of seed due to change of 

nutritional profiles such as protein content, moisture, ash and crude fibre and fat 

compositions as seen in the result of proximate analysis, hence, decreasing the value of 

the groundnut seed as food or feed. 

Soluble protein concentration of A.flavus inoculated seeds was lower than those of 

uninoculated seeds. This is contrary to the findings of Bhattacharya and Raha (2002) who 

reported the increase of protein and free fatty acid (Oleic acid) content of maize, 

groundnut and soybean seeds infected by different fungi species including Aspergillus, 
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Fusarium and Alternaria. They reported that increased protein content might represent 

the sum of seed protein plus the fungus protein, which could not be separated form the 

seeds. However, the result of this investigation is in line with finding of Ashok, (2011), 

who reported that Aspergillus species reduced protein content in sunflower, groundnut, 

sesame, soybean and safflower. Bilgrami et al (1976), reported that Aspergillus flavus 

infested seeds have reduced/decreased seed protein. Iyayi (2004), observed the increased 

in protein of three agroindustrial by products after fermentation with Aspergillus flavus. 

Kakde and Charan (2011) found that, storage fungi were responsible for decrease in 

protein, fat and carbohydrate content in oilseeds. From these results, it can be concluded 

that, decreased in protein and fibre might be due to fungi utilized protein and fibre for 

their growth since protein serves as a primary source of carbon and nitrogen for growth 

and metabolism of invading fungi in seeds (Begum et al, 2008) 

Fat, ash, moisture and carbohydrate content of inoculated seeds were found to be 

higher than those of uninoculated seeds. This is in contrary to the findings of Ashok 

(2011), who reported reduction in fat content of oil seeds and carbohydrate content of 

Aspergillus flavus infected seed. Also the moisture content of inoculated seeds were 

higher than those of uninoculated seeds. This could be the sum of seeds water plus the 

moisture content of the fungi 

Soluble protein concentration of A. flavus inoculated seeds was lower than those 

of inoculated seeds. This is contrary to the observation of Bhattacharya and Raha (2002) 

who reported the increase of protein and FFA (Oleic acid) content of maize, groundnut 

and soybean seeds infected by different fungi species including Asperillus, Fusarium and 

Alternaria. They reported that increased protein content might represent the sum of seed 
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protein plus the fungus protein, which could not be separated from seeds. However, the 

result of the present study could be due to the fact that the inoculated seeds were left for 

many days. So, the fungi might have metabolized  the protein content of the seed, thus 

leading to reduction in protein content of the seed. Also, the moisture content of 

inoculated seeds were higher than those of uninoculated seeds. This could be the sum of 

seed water plus the moisture content of the fungi. 

 

 

 

 

 



71 
 

CHAPTER FIVE 

5.0 CONCLUSION AND RECOMMENDATIONS 

 

5.1 CONCLUSION 

Two cultivars of groundnut seeds -  Spanish 205 and, Samnut 21 cultivars are 

grown and sold in South-Eastern Nigeria. 

The most preferred of the two cultivars is Spanish 205 Cultivar. 

The various damaged categories of seeds identified were cracked/broken seeds, 

shriveled seeds and discoloured seeds.  

The organisms identified in this study were Aspergillus flavus, Aspergillus niger, 

Rhizoctonia spp, Fusarium spp and Alternaria spp. 

In the pathogenicity test, Fusarium spp and Rhizoctonia spp caused pre and post 

emergence damping off of groundnut seeds. 

On the transmission test, Fusarium spp and Alternaria spp were found to be 

transmitted form seed to the germinating seeds and seedlings causing seed rot and 

seedling infection.  

In the proximate analysis, Aspergillus flavus deteriorated  bio-chemical qualities 

of groundnut by reducing the protein content of the seed by increasing the moisture, fat 

and carbohydrate content of the seed. 

Plant extracts of lemon grass at 15% concentration and ginger at 7.5% 

concentration would be used for controlling groundnut seed borne diseases since these 

had considerable inhibitory effects on mycelial growth of fungal pathogens. This would 

provide resource poor farmers with an option to control groundnut seeds diseases at 
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reduced cost, using locally available methods which do not pose environmental hazards 

to plants, animals and man. 

 

5.2 RECOMMENDATIONS  

The Nigerian government should set up an official grain standard for the nation, 

not only for groundnut, but for other grains grown in Nigeria as the Nigerian national 

seed decree, No 72 of 1992, was silent on the regulation of imported and innotified seeds 

sold in our markets. 

Seeds for planting should be obtained from certified seed sources as much as 

possible seeds that have been stored for more than one year should not be used planting. 

One could further explore the possibility of further researching into the 

combination of Z. officinale and Cymbopogun citratus in deriving prominent bio fungi 

from their products. 

Efficacy of lemon grass aqueous extract should be investigated under field 

conditions and the active constituents should be determined and quantified. 
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