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ABSTRAC

Fusarium wilt of tomato is considered as one of the most important
diseases of this crop worldwide. The present investigation was undertaken
under laboratory of Plant protection Department,College of Agricultural
Studies, Sudan University of Science and Technology,to study the effect of
aqueous leaves extracts of Damas, Neem plants and fungicide Tilt (250 EC)
on growth, of the fungi, Fusarium oxysporum f. sp. Lycopersici caused wilt in
tomato.

Three concentration of aqueous leaves extract of damas and Neem,
each of 5, 10 and 15%, and fungicide at three concentration, 5, 10, and 15%
were used in addition to control. The assessment of their inhibitory effect
against the pathogen was recorded through the fungal growth inhibition
percentage.

The results showed that all concentration of the leaves aqueous
extracts of all plants tested and fungicide of significantly high inhibitory
effect against the linear growth of test fungus compared to control.
Moreover, concentration of each aqueous extract as well as that of

fungicide reacted differently against test fungus. However, the effect of
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both leaves extracts was more pronounced against test fungus than that of
fungicide.

The highest concentration of the plant extracts (15%) and Tilt (15%)
gave significantly higher inhibition zones percent (100%, 100%, 86.1%, and
81.1%) respectively compared to the untreated control. Among the plant
extracts tested that of Damas was invariably the most effective in
suppressing the fungus growth than its equivalent Neem. Generally, the
results showed that the antifungal activity increase with increase in
extractconcentration. Obviously, the test fungus differs in its response to
the different concentrations but on the whole, growth inhibition increased
with the concentration.

The current results were considered promising and encouraging to
carry out a phytochemicals analysis of different parts of Damas plant using
different solvents so to determine the bioactive ingredient in each of these

parts.
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CHAPTER ONE

Introduction

Tomato (Lycopesriconesculentum Mill.) is member of the family solanaceae
that includes also other cultivated crops such as potato, pepper, eggplant,
tobacco etc... The origin of tomato is believed to be central and south
America, especially Mexico, from where the crop was transferred to Europe
in the 16th century , then to old world continents (Hedrick , 1919 and Rick ,
1976). Tomato is an important food and cash crop for the majority of the low
income farmers in the tropics (Prioret,et al, 1994). In fact it is considered as

one of the most important and popular vegetable in many countries.

In the Sudan, the tomato is considered as one of the major vegetable crops
and widely used in the processed forms as paste, ketchup, sauce and dry
tomato slices. The crop presents one of the main cash vegetable crops in
central and Northern Sudan. Tomato is growing successfully almost in every
part of the Sudan during the winter season and in close system farming
(FAO, 1999). The main producing areas of tomato (L. esculentum Mill.) are
Central and North Sudan. Tomato is also produced in gable Mara and some
parts of the main rain fed areas around villages in central clay plains and
utilized as sun dried slices. Summer production of tomato which ensures
high profitability because of the scarcity of the crop at that time is practiced
in limited areas in Blue and White Nile and Khartoum state. The crop is
recently produced under controlled greenhouses during summer season and

this practice is extending rapidly every year. (FAO, 1999)

Although a number of pests and diseases (e.g. wilt diseases) are considered
one of the main limiting factors for its growing, the production of tomato
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was developed rapidly since 19th century. According to FAO (2005/2006)
the area under tomato production has increased rapidly from 1300 hectares

during 1999 to 43453 hectares in 2005/2006.

The major constraints facing the production of tomato worldwide are the
losses caused by diseases, insects, nematodes and parasitic weeds. Among
these, the most important are fungi, affecting roots, stems, leaves, flowers,
and pods. The threat to plants from fungal infections has now reached a level
that outstrips that posed by bacterial and viral diseases (Berger, R.D. 1977).
One of the main fungal pathogens that attack tomato isFusariumoxysporum
f.sp.Lycopersici causing Fusarium wilt disease that affects tomato production

(Hanaa et al., 2011).

In Sudan, several diseases are known to limit production of tomato, one of which
Fusarium wilt caused by (Fusariumoxysporumf.sp. Lycopersici)is one of the most
important (Bhatia et al., 2004). 1t is reported that the disease is especially serious
in the traditional production areas where tomato is grown on stored soil moisture

after the flood waters of the Nile River subside. In these areas.

Considering the nature of damage and survival ability of the fungus which can
survive in soil up to six years in the absence of susceptible host (Haware et al.,
1978 and 1986), Fusarium wilt of tomato has been managed primarily by the use of
resistant varieties (Jalali and Chand, 1992). However, breakdown in resistance of
these varieties due to evolution of virulent races of the pathogen have undermined
their importance in recent years (Haware and Nene, 1982 and Jiménez-Diaz, et al.,
1993).In Sudan tomato is becoming increasingly important for local
consumption and for export. It is cultivated throughout the year under
irrigation in an area that exceeds 36540 hectares with an average yield of

17.57 tons per hectare (AOAD, 2007). Similarly, the cultivated tomatoes

15



suffer greatly from Fusarium wilt caused by Fusarium oxysporum f. sp.
Lycopersici. In fact, Fusarium wilt is one of the major yield limiting factors
of tomato production in Sudan (Bhatia et al., 2004). 1t is reported that the
disease is especially serious in the traditional production areas where tomato
is grown on stored soil moisture after the flood waters of the Nile River
subside. In these areas, farmers do not adhere to crop rotation and the crop at

the post-flowering stage is often subject to moisture stress in years of low

flood (Ali, 1996)

(Chand and Singh 2005).Reported that the plant extracts, VIZCalotropis
procera, Eucalyyptus globulens, Jatropha multifida, Azadirachta indicia,
Allium sativum were significantly pronounced in reducing wilt incidence in
Cicer arietinum L. Mycelial growth of various Fusarium species were
inhibited by the plant extracts of Adhatoda vasica,Azadirachta indica

,Cinnamomum camphora,and Ocimum sanctum.

Presently, Anon (1994) and Ristaino et al., (1997)reported that methyl
bromide fumigation is used extensively for tomato production in some
geographical areas in addition to reducing or eliminating soil borne diseases
like Fusarium wilt . Fumigation allows more rapid transplant growth
allowing for earlier harvesting and optimizes fresh markets. The use of
methyl promide may be curtailed in near future and alternative chemicals are

being examined.

Based on the foregoing, this study was undertaken to focus on investigation of
two components for management of Fusarium wilt of Tomato caused by

Fusarium oxysporumf.sp. Lycopersici, higher plant extracts and synthetic
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fungicides under laboratory conditions in order to formulate promising

disease management approach with following objectives:-

- To explore the antifungal potential of some higher plants crude extract
against F. oxysporum f.sp. Lycopersici.
- To evaluate the effect of systemic fungicide on fungal growth

- To develop promising disease management components against
Fusarium wilt of tomato

- Investigate some control measure. Chemical plant extract.

- Isolation and Identification of the agent.

17



CHAPTER TWO

LITEREATURE REVIE

2.1. Tomato plant

Tomato, (Lycopersicon esculentum Mill.), which belongs to family
Solanaceae is one of the most popular and widely consumed vegetable
grown worldwide. The tomato crop (Lycopersicon esculentum) originated
in tropical central South America it was domesticated in Mexico and later
taken to Europe (Rick, 1978). In many countries the tomato is very
popular vegetable. This is because of it acceptable flavor nutritive, to fruit
in a wide range of environments and the relative ease with which it can be
cultivated. The production of tomato developed rapidly 19" century
(Rick, 1978). The means and method of tomato production have largely
changed from a hand —cultivated crop to one, which can be full

mechanized.

The popularity of the crop stems from its acceptable flavors, nutritive
value (high vitamin C and A), the short cycle life and high productivity
(Abdelmageed et al., 2003).Tomato is the major vegetable crop grown
worldwide, with a production estimate of 95 million Mt (Faostat, 2002)
and its production is concentrated in semi-arid regions (Santa-Curz ef al.,
2002).Presently, tomato is becoming increasingly important in Sudan,
forlocal consumption as well as for export. It is cultivated throughout the
year under 1irrigation in an area that exceeds 36540
hectareswithanaverageyieldof 17.57 tons per hectare (Aoad, 2007).The

most important grown cultivars are the canning types such as Strain B,

18



Strain C, Peto86, Petolll andCastleRock in addition to few

localvarieties.

In the Sudan, tomato ranks second to onion among vegetable crops based
on cultivated area. It is grown by holders who employ relatively poor
management practices (Abdelmageedet al., 2003) Tomato combined with
peanut butter dominating the food table of most of the poor families in

Sudan.

Relative to phytonutrient, the most abundant in tomatoes are the
carotenoids. The antioxidant activity of Lycopene as well as several other
carotenoids and their abundance in tomatoes make the crop source of

antioxidant activity (Beecher, 1998).

2.1.1. Classification

Kingdom plant

- Sub kingdom tracheobionia

- Division Magnoliopida

- Sub class Asterielae

- Order Solanacaea

- Genus Lycopesricon

- Species Esculentum (Mill)

19



2:1:2. Economic importance of tomato

The importance of tomato, both as vegetable food and cash crop
cannot be over-emphasized. It is a vegetable crop of considerable
economic importance in tropical and subtropical countries where high
yields of tomato result in high incomes to farmers when it is cultivated
on large scale (Thompson and Kelly, 1957). For its nutritional values,
analysis shows that fresh (ripe) tomato contains; 13mg Ca; 27mg P;
0.5mg Fe; 3mg Na; 244mg K; 900 (I.U) of Vitamin A; 0.6mg
Thiamine; 0.4mg Riboflavin; 0.7mg Niacin; and 233mg Ascorbic acid
(Nonnecke, 1989).The tomato plant is versatile and the crop can be
divided in to two categories ;(1) fresh market tomato (2) processing
tomatoes. Tomatoes are good sourcing of vitamins (A and C) a fact

that 1s becoming more important in modern diets.
2.1.3 Fungal diseases of tomatoes

Plant diseases constitute a major constraint to crop production often
resulting in a great degree of crop losses which may range from slight
to 100% (Agrios, 1969).In Sudan, cultivated tomatoes suffer from
many fungal diseases such as are Fusarium wilt (Fusariumoxysporum
f. sp. lycopersici), Verticillium wilts (Verticillium dahliae), powdery
mildews (Leveilula taurica) and early and late blights, which are
caused by Alternariasolani/alternata and Phytophthorainfestans,
respectively.In fact, Fusartumwilt disease is considered one of the
major agents of yield reduction of the crop (Awad, 1990 and Stone et
al., 2000).

20



2.2 Fusarium wilt

Fusarium species causes a huge range of diseases on an extraordinary
range of host plants. The fungus can be soil borne, airborne or carried in
plant residue and can be recovered from any part of the plant from the
deepest root to the highest flower (Booth 1971; Summeral et al. 2003).
Fusarium wilt of tomato (Lycopersicon esculentum) caused by Fusarium
oxysporum f. sp. lycopersici is a disease that causes serious economic loss
(Agrios 2005). The fungus causes vascular wilts by infecting plants
through the roots and growing internally through the cortex to the stele
(Bowers and Locke 2002).

Fusarium wilt of tomato is most severe where the crop is grown at
relatively high temperature or when seasons are hot and dry (Rick, 1983).
The disease is characterized by yellowing and dying of the tomato leaves
progressively from the upward, and by the discoloration of the vascular
tissue.

2.2.1Classification.

Kingdom: Fungi
Division: Ascomycota
Class: Sordariomycetes
Order: Hypocreales
Family: Nectriaceae
Genus: Fusarium

Species:Fusarium oxysporum f.sp. Lycopersici

(Snyder & Hansen, 1940)
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The Ascomycota fungus Schaechas emended by (Snyder and Hansen1940)
comprises all the species , varieties and forms recognized by (Wollenweber
and Reinking 1935) with in an infra generic grouping called section Eleganns
while the species, as defined by Snyder and Hansen, has been widely
accepted for more than 50 years,( Booth, 1971 and Nelson,1983). More
recent work indicates this taxon is actually a genetically heterogeneous
polytypic morphospecies(O'Donnell,and Cigelnik 1997, Waalwijk, et al,
1996) whose strains represent some of the most abundant and widespread
microbes of the global soil micoflora.(Gordon and Martyn, 1997). Although
this last statement has not been proven or supported by actual data. These
remarkably diverse and adaptable fungi have been found in soils ranging
from the Sonoran Desert, to tropical and temperate forests, grasslands and

soils of the tundra. (Stoner, T.R.1981).

Fusariumoxysporum strains are ubiquitous soil inhabitants that have the
ability to exist as saprophytes and degrade lignin(Rodriguez et al., 1996,
Sutherland,et al., 1983)and complex carbohydrates (Christakopoulos et al.,
1995/1996), associated with soil debris. They are also pervasive plant
endophytes that can colonize plant roots (Gordon et a/ 1989, Katan, 1971)
and may even protect plants or be the basis of disease suppression (Larkin ef,
al., 1993 and Lemanceaul993).Although the predominant role of these fungi
in native soils may be as harmless or even beneficial plant endophytes or soil
saprophytes, many strains within the F. oxysporum complex are pathogenic

to plants, especially in agricultural area.
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2.2.2 Descriptions

Fusariumoxysporum is a common soil inhabitant. Booth (1977) stated that F.
Oxysporum. f.sp. lycopersici has a colorless mycelium at first but with age it
becomes creamy in colors pale yellow, pale pink or purplish. These colors
give the characteristic culture pigment within the plant. Khune and patil
(1992) isolated F. oxysporum from the tap root, lateral root, main stem,

lateral branches and seed of infected plant, but not from pod bulls or leaves

The fungus produces three types of asexual spores, micro conidia, macro
conidia and chlamydia spores. The macro conidia are straight to slightly
curved, slender thin walled usually with three or four septa, of afoot shaped
cell. They are generally producedon conidiophores by division. They are
important in secondary infection. The micro conidia are ellipsoidal and either
have no septum or single one. They are formed from phialides in false heads

by secondary infection (Agrios, 2005).

The chlamydispores are globes and have thick walls. It is formed from
hyphae or alternatively by the modification of micro cells. Conidia
considered as endurance organs in soil where they act as inoculum in

primary infection.

The telemorph or sexual reproductive stage of F. oxysporum is
unknown.Booth (1977) stated that the chromosome number of the fungus is
(12) and the perithecial state is Gibberella but not confirmed (Agrios, 2005).

2.2.3 Distributions.

Worldwide, pathogenic races may have different distribution , defined by

range - common in temperature regions ,North and South America , Europe ,
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Africa , Australia and New Zealand .those are Fusarium in linum spp and
Gossypium spp as reported. Whose strains represent some of the most
abundant and widespread microbes of the global soil micoflora ,(Gordon,
and Martyn ,1997).these remarkably diverse and adaptable fungi have been
found in soils ranging from the Sonoran Desert ,to tropical and temperate
forest ,grassland and soils of the tundra. (Stoner, 1981).F.oxysporium strains
are ubiquitous soil inhabitants that have the ability to exist as saprophytes,
and degrade lignin. (Rodriguezet al 1996) and complex carbohydrates
(Christakopoulos, et al, 1996) Associated with soil debris. they are also
pervasive plant endophytes that can colonize plant roots Gordon,
andJacobson (1989), Katan (1971).and may even protect plants or be basis of
disease suppression .Larkin, ef al (1993), Lemanceau, efa/ (1993).Although
the predominant role of these fungi in native soil may be as harmless or even
beneficial plant endophytes or soil saprophytes, many strains within
F.oxysporium complex are pathogenic to plant, especially in agricultural
setting. Fusarium is a large genus of filamentous fungi widely distributed in
soil and in association with plants. Most species are harmlesssaprobes, and
are relatively abundant members of the soil microbial community. Some
species produce mycotoxins in cereal crops that can affect human and animal
health if they enter the food chain. The main toxins produced by these

Fusarium species are fumonisin and trichothecenes

2.2.4Economic Importance.

Fusariumoxysporumis significal problem in many crops. It is economically
damaging to many industrial crops e,g, banana industryThe threat of more
virulent strains or mutants that damage previously resistant crops is of major

concern.(Dreistadt, S.H. and Clark, J.K. 2004)Fusarium oxysporum also
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causes damage to many crops of the Solanaceae such as potato,tomato, and
pepper. Other commercially important plants are affected include basil,

beans, carnation,chrysanthemum,peas, and watermelon. (Ahemd, E.H.2013)

Fusariumoxysporum is a seed and soil borne fungal pathogen that causes

Fusarium wilt (Haware, 1990, Nene and Reddy, 1987).

The wilt disease was found to be more serious in low rain fall areas, were the

weather condition are favorable for disease development (Khane, 1980).

2.2.5 Host Range

The most important Fusarium wilt pathogens have wide range of host and
including numerous forma specials some of them contain two or several
pathogenic races, causing devastating wilt diseases and many are seed borne
as listed by Andersen (1974) for the following hosts Allium cannabis. Beta

vulgaris, Cucumis sativa, Phaseolus vulgaris and Psumi stativum.

Fusarium oxysporum is one of the major causal agents of wilt disease (Nene
et al; 1991). The disease is prevalent in most Tomato growing countries and
is a major disease. It is seed and soil borne disease .The fungal pathogen
F.oxysporium affects a wide variety host of different age Tomato, Tobacco,
Legumes, Cucurbits. Sweet Potatoes, Chickpea and Banana are a few of the
most susceptible plant, but it also affects other herbaceous plants (Pan

Germany, 2010).
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2:2:6 Pathogenic.

F.oxysporiumhas been studied for more than 100 years. Host range of these
fungi is extremely broad, and includes animals, ranging from arthropod.
(Teetlor, 1983). Tohuman, (Nelson, 1994) as well as plant, including range of
both gymnosperms and angiosperms. Whilecollectively, plant pathogenic F.
oxysporum have a broad host range, individual isolates usually cause disease
only on a narrow range of plant species. This observation has led to the idea

of "special form" or forma specials in F. oxysporum.(Kistler, H.C. 2001).

2.2.7Casual organism.

Fusarium wilt it 1s wide spread and most sever where tomatoes are grown at
relatively high temperature or when seasons are hot and dry (Rick, 1983.).
The diseases caused by fungus Fusarium oxysporum, and Fusarium sp,is one
of the most prevalent tomato .the disease is characterized by yellowing and
dying of the tomato leaves progressively from the upward, and by the

discoloration of the vascular tissue.

2.2.8 Symptom.

The first symptoms appear as slight vein clearing on the outer, younger
leaflets. The older leaver show epinasty caused by drooping of the petioles.
Plants infected at the seedling stage usually wilt and die soon after
appearance of the first symptom. Older plant in the field may wilt and die

suddenly .in older plant vein clearing and leaf epinasty are followed by
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stunting of the plant , yellowing of the lower leaves , occasional formation of
adventitious roots, wilting of the leaves and young stems , defoliation
necrosis , fruit may occasionally become infected . And then it rots and drops
off spotted .Roots rot after initial period of stunting (Agrios,2005).Plant
infected with Fusarium oxysporum show symptom such as chlorosis,
necrosis, premature leaf drop, browning of the vascular system, stunting, and
damping off The most important of these is vascular wilt(Ramsamy,et.al.,

1996).

Fusarium wilt in the first stage is looking like vein clearing on the younger
leaves and drooping of the older lower leaves, followed by stunting of the
plant, yellowing of the lower leaves,defoliation, marginal necrosis and death
of the plant. On older plant, symptoms are more distinct between the
blossoming and fruit maturation stage (Nene et al, 1991,Agrios, 1988, and
Smith, 1988). The disease can appear at any stage of plant growth, symptoms
in a highly susceptible cultivar can develop any time between 25 days after
sowing till as late as pudding stage (Nene, 1985). The disease occurs at
seedling and flowering stage of plant growth .The symptoms which can be
observed are drooping of petioles and rachis ,yellowing and drying leaves
from base to upward, browning of vascular bundles improper branching ,
witheringof plant and finally death (Westerlund et al.,1974;Prasad and
Padwich ,et al ., 1939).

Causes vascular wilt in tomato. The disease starts out as yellowing and
drooping on one side of the plant. Leaf wilting, plant stunting, browning of
the vascular system, leaf death, and lack of fruit production also occur (

Snyder and Hans.2004)

27



2.2.9 Disease Cycle

Fusarium oxysporum is an abundant and active saprophyte in soil and
organic matter, with some specific forms that are plant pathogenic (Smith et
al.; 1988).its saprophytic ability enables it to survive in the soil between crop
cycles in infected plant debris. The fungus can survive either as mycelium or
as any of its three different spores type (Agrios, 2005).Healthy plant can be
infected by F. oxysporum if the soil in which they are growing is
contaminated with the fungus. The fungus can invade a plant either with it
sporangial germ tube or mycelium by tips, through the wounds in the rots, or

at the formation point of lateral roots (Agrios, 2005).

The mycelium grows through the root cortex intercellular. When the
mycelium reaches the xylem, it invades the vessels through the xylem point,
the mycelium remain in the vessel, where it usually advances upwards
toward the stem and crownof theplant. As it grows the mycelium branches
and produces micro conidia, which are carried upward within the vessel by
the plants sap stream .When the micro conidia germinate, the mycelium can
penetrate the upper wall of the xylem, enabling to be produced in the next
vessel. The fungus can also advance laterally as the mycelium penetrates the

adjacent xylem vessels through the xylem pits (Agrios, 2005).

Due to the growth of the fungus within the plants vascular tissue, the plant
water supply is greatly affected. This lack of water induces the leaves
stomata to colose, the leaves with, and the plant eventually disease. At this
point the fungus invades the plants parechymatous tissue, until it finally
reaches the surface of the dead tissue, where it sporulates abundantly
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(Agrios2005). The resulting spores can be used as new inoculums for further

spread of the fungus.

2.3 Control

2.3.1Culture control

The culture control is the only practical measure for controlling the diseases
in the field. Thewilt fungus is so widespread and so persistent in soils that
seedbed sterilization and crop rotation although always sound practices but
are of limited value. Soil sterilization is too expensive for applicationbut it
should be always practiced for greenhouse grown tomato plant (Agrios

2005).

Moreover, use of healthy seed and transplants is of course mandatory, and
hot water treatment of seed suspected of being infected should precede

planting (Agrios, 2005).

As mentioned above, Fusarium wilts affect and cause severe losses on most
vegetable and flowers, several field crops such as cotton,Tobacco, banana,
plantain, coffee, sugarcane and a few shade trees. Fusarium wilts are most
severe under warm soil conditions and green house (Agrios,2005). Most
Fusarium wilts have diseases cycles and develop similar to those of the

Fusarium wilt of tomato.

2.3.2 Botanical controls

The antifungal effect of certain medicinal and aromatic plants extracts have

been investigated by many workers (Singh and Dwivedi, 1987; Handique
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and Singh 1990).Thus, the development of new and different antimicrobial
agents more safe has been a very important step(Agrafotis, 2002).However,
the step of validation of traditional uses of antimicrobial compounds in
higher plants was studied by a number of researchers. Accordingly, the effect
of different plants extracts on the germination and growth of many fungal

pathogens have been reported (Agrafotis, 2002).

The use of plant extracts for controlling Fusarium wilt, cultural practices and
the use of other methods are the most common strategies. However, they are
either not available or effective. The uses of natural products for the control
of fungal diseases in plant are considered as an interesting alternative to
synthetic fungicides due to their less negative impacts on the environment.
Plant extracts or plant essential oils have been tested against F.oxysporum
species for inhibitor effect and control efficacy under greenhouse condition
(Bowers, and Locke,2000). If natural plant products can reduce populations
of soil borne pathogens and control diseasesdevelopment, than these plant
extracts have potential as environmentally safe alternatives and as
component in integrated pest management programs. (Chand and Singh
2005).Reported that the plant extracts, VIZ Calotropis procera, Eucalyyptus
globulens, Jatropha multifida, Azadirachta indicia, Allium sativum were
significantly pronounced in reducing wilt incidence in Cicer arietinum L.
Mycelial growth of various Fusarium species were inhibited by the plant
extracts of Adhatoda  vasica,Azadirachta  indica ,Cinnamomum
camphora,and Ocimum sanctum (Prasad and Ojha,1986);Agave Americana,
Cassia nadosa( Redd and Reddy,1987), Azadirachta indicia (Eswaramoothy
et al ., 1989);Azadirachta indica, Atropha belladonna,Calotropis procera,
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Eucalyptus amgdalline, Ailanthus exclsa and Lantana camera (Bansal and

Rajesh, 2000; Nwachukku and Umechuruba (2001).

Also(Singh and Hair Chand, 2004) reported that Leaf extract of Azadirachta

indica at 100/con completely inhibited germination of pathogen spores
2.3.3Chemical control.

Presently,Anon (1994) and Ristaino et al.,(1997)reported that methyl
bromide fumigation is used extensively for tomato production in some
geographical areas in addition to reducing or eliminating soil borne diseases
like Fusarium wilt . Fumigation allows more rapid transplant growth
allowing for earlier harvesting and optimizes fresh markets. The use of
methyl promide may be curtailed in near future and alternative chemicals are

being examined.
2.4 Neem Tree.

Neem is versatile tree, it is considered to be one of the most promising trees
of the 21 century. It has great potential in the field of pest management,
environment protection and medicine. Also it has showing great promise as

potential fertilizer (Abdalla, 2010).
2.4.1 Taxonomy.

Kingdom: Plantae

Division: Magnoliophyta

Order: Rutales

Suborder: Rutinease

Family: Meliaceae
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Genus: Azadirachta

Species: Azadirachta indica
S.N: Azadirachta indica A.Juss
E.N: Neem

AN: a8

(Vietmeyer, 1992, and Schmutterer, 2002)
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Plate .1:Neem leaves
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2.4.2 Uses of Neem in pest and disease control.

Neem is deemed very effective in the treatment of scabies although only
preliminary scientific proof exists which still has to be corroborated and is
recommended for those who are sensitive to Permethrin. A known
insecticide which might be irritants and also the scabies mite has yet to
become resistant to Neem, so in persistent cases Neem has been shown to be
very effective, there is also anecdotal evidence of its effectiveness. In
treating infestations of head lice in humans, it is also very good for treating
worms (soak the branches and leaves in lukewarm water and drink it). In the
traditional medicine Neem trees originated on the Indian subcontinent. The
Neem twig is nature’s tooth brush to over 500 million people daily in India
alone. Herbal medicine is the oldest form of therapy practiced to be mankind
and much of the oldest medicinal use of plants seems to have been based on
highly developed ‘dowsing instinct’ (Grigs, 1981). Siddig (1993) reported
from Sudan that Neem seed water extracts atl1Kg/1Liter of water repelled
foliage pest of potato including B. tabaci, Aphis gossypii and J. lybica and
yield increased to 5 ton/ ha. Mohammed (2002) reported that Neem seed
showed good performance against 4. gossypii, B. tabaci, andJ. lybica on
Okra. Dawood (2001) reported that Neem water extracs at 1Kg/liter water

reduced the number of onion thrips at 63.5% under the field condition.
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2.5Damas

Family Combretaceae comprises about 20 genera and about 600 species
found in tropical and subtropical regions of the world. The family has few
genera with great economic value, a useful timber is obtained from some
species belong to it and other species has medicinal importance. Damas
Conocarpus lancifoliusEngle is one of the most important species in this

family (Pandey and Misra, 2008).

2.5.1 Classification

Kingdom: Plantae
Phylum: Tracheophyta
Class : Magnoliopida
Order : Myrtales
Family : Combretaceae

S.N. : Conocarpus lancifolius Engl.
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Plate.2: Conocarpus lancijolius plant.
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2.4.2.4Uses of damas.

Conocarpuslancifolius is multipurpose; wood which is the main product is
used domestically for house construction, firewood and excellent charcoal.
Commercially timber was more useful formerly; it was cut and exported
from Somalia to Arabia for dhow construction. Other potential uses include
wood based board. Bark may be a useful source of tannins (Booth and

Wickens, 1993).

The tree 1s evergreen and its foliage makes a good fodder, also it is a good
shade and roadside tree. It is used as wind breaks around irrigated
agricultural areas and for avenue planting. A drought-resistant species, C.
lancijolius 1s one of the more promising trees for trials in arid areas. It is
recommended for a variety of soil types including saline soils, and yields

excellent charcoal and valuable wood (NAS, 1983).

Information on the importance of C. lancifolius in its native distribution
areas relative to other species with similar wood, fuel and forage uses is
lacking hence it i1s difficult to assess its importance. However Somali tribes
owing the Damas (Tugs) dry river valleys (wades) containing C. lancifolius
have restricted cutting because of the threat of overexploitation (Booth and

Wickens, 1993).
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CHAPTER THREE

MATERIALS AND METHODS

This study was conducted under laboratory conditions at Plant pathology
Department, College of Agricultural Studies “Shambat”, Sudan University of
Science and Technology (SUST) within the period September to
December2013, toevaluatethe antifungal activity of Neem and damas leaves
aqueous extracts and efficacy of fungicide, Tilt 250 EC,against Fusarium

oxysporumf.sp.lycopersici.
3.1Collections of plant samples.

Random samples were collection from infected tomato from different parts
(stem, leaves, roots, soil) field were collected from (Shambat area) and put in
plastic pay and leaptin refrigeration fen further brought to the laboratory for
1solation, Identification of Fusarium wilt assesse of tomato and further

studies.

3.2 Isolation of Fusarium oxysporumf.sp.lycopersici.

3.2.1 Isolation from plant material

Infected tomato plant (root and stem) showing symptom of the disease
was obtained from Shambat research field. The root were cut into small part
(0.5, 1.0 cm) washed thoroughly with the tap water, surface sterilized with
Clorox (NaOCl) (1% concentration) for 1 minute, rinsed three times in

sterilized distilled water and dried on sterilized filter paper. The sterilized
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roots sections were then plated at the rate of 6 sectionsper plate on to potato

dextrose agarmedium (PDA).

The Petri dishes were incubated at 25°Cfor 7days. After incubation, isolated
fungi were sub cultured on PDA medium for further purification of the
fungus. Furthermore, Compound microscopic examinations were carried out
for Mycelia and conidia structure based on the method of (Booth key, 1977)
to confirm that the fungus is  Fusarium  oxysporum  f.sp
lycopersici.Standardbooks and research papers were also consulted during
the examination ofthisfungus (Aneja, 2004). The purifiedIsolates were

maintained on PDA medium for further studies.
3.2.2 Isolation from soil sample.

Soil samples, 1gm each, were collected from the roots of infected plants
collected from Fusarium contaminated field. The samples were thoroughly
mixed and 1gm sample was randomly selected. The obtained soil sample was
added to 100 ml of sterilized distilled water to make soil suspensions. One
mlof the soil suspension was uniformly spread over solidified PDA medium
in Petri dish and was incubated at 25°C. After incubation for 7 days, isolated
fungi were sub cultured on solidified PDA medium for further purification of
the fungus and Microscopic examinations based on the method of (Booth

key, 1977) to confirm that the fungus is Fusarium oxysporumf.sp.Lycopersici
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3.3Preparations.
3.3.1 Preparation of plant extract.

Neem and Damas leaves were collected from Shambat area and brought to
the laboratory where they were shade dried. After complete dryness plant

samples were crushed separately to obtain fine powder for extraction.

3.3.2 Preparation of inoculum

3.4. Aqueous extract preparation.

The obtained fine powder form each plant was weighted (5, 10 and 15 gm.)
and placed in 100 ml conical flask each and completed to 100 ml sterilized
distilled water to obtain the three concentrations and it was placed in a shaker
for 4 hrs. The extracts were filtered overnight to obtain 5 % 10% and 15%

concentrations.

3.5Preparation of tilt fungicides.

The chemical tested were tilt fungicides 10ml dissolved in 100ml

of sterilized distilled water to give 5, 10, 15 ppm respectively

For this solution 5, 10, 15 were completed to 100ml by adding

sterilized potato dextrose agar medium to give final concentration.

The PDA media was amended with the required concentration from neem,;
damasandfungicide tilt(5ml, 10 and 15ml from each) before being solidified

in a conical flask of 250 ml, agitated and poured it into sterilized Petri dishes.
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Three plates were assigned for each concentration and left to solidify. The

other three plates with PDA medium were served as control.

The Petri dishes of each concentration were incubated at 25 C° for 5 days.
The growth of the fungus was measured and calculated successfully after 3.4

and 5 days after inoculation.

The effect of each extracts was calculated as percentageof reduction in

diameter of fungal growth (R) where: -
R = dc-dtx 100
dc

Where R = Percentage reduction of the growth, dc= diameter of controlled

growth and dt= diameter of treated growth

3.5 Effect of Neem extract on the linear growth of the Fusarium

oxysporuminvitro.

The PDA media was amended with the required concentration from
neem;(5ml, 10 and 15ml from each) before being solidified in a conical flask
of 250 ml, agitated and poured it into sterilized Petri dishes. Three plates
were assigned for each concentration and left to solidify. The other three

plates with PDA medium were served as control.

The Petri dishes of each concentration were incubated at 25 C° for 5 days.
The growth of the fungus was measured and calculated successfully after 3.4

and 5 days after inoculation.
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3.6 Effect of Damas extract on the linear growth of the Fusarium

oxysporum invitro.

The PDA media was amended with the required concentration from
damas(5ml, 10 and 15ml from each) before being solidified in a conical flask
of 250 ml, agitated and poured it into sterilized Petri dishes. Three plates
were assigned for each concentration and left to solidify. The other three

plates with PDA medium were served as control.

The Petri dishes of each concentration were incubated at 25 C° for 5 days.
The growth of the fungus was measured and calculated successfully after 3.4

and 5 days after inoculation.
3.7 Effect of Tilt on the linear growth of Fusarium oxysporum invitro.

The PDA media was amended with the required concentration fromfungicide
tilt (S5ml, 10 and 15ml from each) before being solidified in a conical flask of
250 ml, agitated and poured it into sterilized Petri dishes. Three plates were
assigned for each concentration and left to solidify. The other three plates

with PDA medium were served as control.

The Petri dishes of each concentration were incubated at 25 C° for 5 days.
The growth of the fungus was measured and calculated successfully after 3.4

and 5 days after inoculation.
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3.8 Experimental design.
These experiments were arranged in a Complete Randomized Design
3.10 Statistical analyses.

The obtained data was statistically analyzed according to analysis of variance

(ANOVA); -Duncan's Multiple Range Test was used for mean separation.
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CHAPTER FOUR

RESULTS

This study which conducted under laboratory condition of plant pathology,
College of Agricultural Studies, Sudan University of science and Technology
during the period September to December 2013 to investigate the inhibitory
effect of Neem and damas leaves aqueousextracts and fungicide, Tilt 250 EC

efficacy against the fungus Fusarium oxysporum f.sp lycopersici
4.1 Isolation and Identification from the infected sample of tomato plant

The Isolation and Identification of Fusarium oxysporum f.sp.lycopersici

according to the shape of spores and conidia.

Plate (3) Fusarium oxysporum Magnification(x40):
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Plat (4) spores
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4.2. Effect of leaves aqueous extracts of Neem, Damas and fungicide tilt

on the linear growth of Fusarium oxysporum f.sp.lycopersici invitro.

The results (Table 1 and Figure 1) showed that the leaves aqueous extracts of
all plants tested and fungicide tilt had effects on the fungal growth after three
days from inoculation. Furthermore, the percentages fungal growth inhibition

was significantly high compared to the control.

The effect of Neem( 5, 10, 15%) gives the Reduction of the growth as (37.3,
56.1, 100%) Respectively, had the effective of Damas of (5, 10, 15%) give
the reduction of of the growth as (58.9, 77.8, 100%)).

The Damas was more effective of the growth domeliof Fusarium oxysporum

f. sp. Lycopersicithan Neem invitro.

Moreover, the highest concentration of the plant extracts (15%) and tilt (10
and 15%) gave significantly higher inhibition zones percent (100%, 100%,
86.1 and 81.1) respectively compared to the untreated control. Among the
plant extracts tested Damas was invariably the most effective in suppressing
the fungus growth than its equivalent Neem (Table, 1). Generally,the results
showed that the antifungal activity increase with increasing of extract

concentration.
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Table, 1: Effect of leaves aqueous extracts of Neem, Damas and
fungicide tilt on the linear growth of Fusarium oxysporum f. sp.

Lycopersici invitro.

Treatment Inhibition zone (%)
R1 R2 R3 Mean
Neem |5 20 (4.5) | 25(5.0) | 66.7(82) |37.3(5.9)
10 60 (7.8) 25(5.0) 83.33(9.2) | 56.1(7.3)bc
15 100 (10.0) | 100(10.0) | 100(10.0) | 100(10.0)a
Damas 5 60 (7.8) 50(7.1) 66.7(8.2) | 58.9(7.7)bc
10 100 (10.0) | 50(7.1) 83.3(9.2) | 77.8(8.8)ab
15 100 (10.0) | 100(10.0) | 100(10.0) | 100(10.0)a
Tilt 5 40 (6.4) 25(5.0) 33.3(5.8) |32.8(5.7)c
10 100 (10.0) | 75(8.7) 83.3(9.2) |86.1(9.3)ab
15 60 (7.8) 100(10.0) |83.3(9.2) |81.1(9.0)ab
Control 0.0(0.7) 10.0(0.7) 10.0(0.7) [0.0(0.7)d
C.V 15.5
SE 0.53

Any two mean value (s) bearing different superscripts (s) are

differingsignificantly (p<0-0.5).

% Data in parentheses transformed using square root transformation

VX + 0'5) before analysis.
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Fig.1.Effect of leaves aqueous crude extracts of Neem, Damas and
fungicide tilts on the linear growth of Fusarium oxysporum fsp.

Lycopersici invitro.
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4.3. Effect of leaves aqueous extracts of Neem, Damas and fungicidetilt
on the linear growth of Fusarium oxysporum f. sp. Lycopersici

(invitro)%.

In day four after inoculation, all plant extracts concentrations as well as that
of the fungicide were invariably continued exhibiting inhibitory effects
against the fungal growth. However, the highest concentration of the plant
extracts (15%) and tilt (15%) gave the highest inhibition zones percent
(81.7%, 82.6%, and 77.9) respectively. This inhibitory effect from all
concentrations tested was significantly different from control (Table, 2 and
Fig. 2). Furthermore, the fungicide irrespective of concentration, (5, 10 and
15) effected significant reduction of fungal growth (58.5%, 58.9% and 77.9)

respectivelycompared to control.

Furthermore, the Damas plant extract at all concentrations tested continued
to be the most suppressive, followed in descending order by the fungicide

and Neem.
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Table, 2: Effect of leaves aqueous crude extracts of Neem, Damas and

fungicide tilt on the growth of Fusarium oxysporum fsp. Lycopersici

(invitro) %.

Treatment Inhibition zone (%)
Concs. (%) [ R1 R2 R3 Mean
Neem 5 5(0.7) 35.7(6.0) |53.3(7.3) | 31.3(4.7)b
10 37.5(6.2) | 64.3(8.0) |66.7(8.2) | 56.2(7.5)a
15 79.2(8.9) | 71.4(8.5) |80(9.0) 63.5(8.8)a
Damas 5 83.3(9.2) | 78.6(8.9) |83.3(9.2) | 81.7(9.1)a
10 75(8.7) 78.6(8.9) | 83.3(9.2) |79.0(8.9)a
15 79.2(8.9) | 78.6(8.9) |90(9.0) 82.6(8.9)a
Tilt 5 58.3(7.7) |64.3(8.0) |53.3(7.3) | 58.5(7.7)a
10 50(7.1) 53.6(7.4) | 73.3(6.8) |58.9(7.1)a
15 75(8.7) 78.6(8.9) | 80(9.0) 77.9(8.9)a
Control 0.0(0.7) 10.0(0.7) [0.0(0.7) ]0.0(0.7)c
C.V 16.3
SE 0.5

Any two mean value (s) bearing different superscripts (s) are differing
significantly (p<0-0.5).

% Data in parentheses transformed using square root transformation
X+ 0.5) before analysis.
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Fig.2 Effect of leaves aqueous extracts of Neem, Damas and fungicide
Tilt on the linear growth of Fusarium oxysporumf. sp. lycopersici(invitro)

%.
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4.4.Effect of leaves aqueous extracts of Neem, Damas and fungicide tilt

on the linear growth of Fusarium oxysporum f.sp. Lycopersici(invitro) %.

After five days from inoculation the results (Table, 3 and Figure, 3) showed
that extracts of all the plants tested as well as the fungicide proved to be

effective in suppressing the fungal growth.

In fact, all tested concentrations of Neem, Damas and fungicide induced a
significantly higher inhibition zones percentage against test fungus compared
to control (Table, 3). Meanwhile, the Damas aqueous extract at all
concentrations tested (5, 10 and 15%) give (61.9, 59.3 and 58. percent)
respectively exhibited more inhibitory effect than the Neem aqueous extract

(5, 10, and 15%) gives (6.5, 32.4 and 46.4%)respectively.

Obviously, the test organism differs in its response to the different
concentrations but on the whole, growth inhibition increased with the
concentration. This inhibitory effect from all concentrations was significantly

different from control.
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Table.3. Effect of leaves aqueous extracts of Neem,Damas and fungicide
tilt on the linear growth of Fusariumoxysporumf. sp. Lycopersici (invitro)

%.

Treatment Inhibition zone (%)
Concs. (%) | R1 R2 R3 Mean
Neem 5 3.1(1.9) 5.3(2.4) 11.1(3.4) |6.52.6)d
10 18.8(4.4) 39.5(6.3) |38.9(6.3) |32.4(6.0)c
15 50(7.1) 42.1(6.5) |47.2(6.9) |46.4(6.8)bc
Damas 5 53.1(7.3) ] 60.5(7.8) | 61.1(7.8) |58.3(7.6)ab
10 62.5(7.9) |57.9(7.6) |57.9(7.6) |59.3(7.7)ab
15 59.4(7.7) |63.2(8.0) |63.2(8.0) |61.9(7.9)a
Tilt 5 46.9(6.9) |39.4(6.3) |39.4(6.3) |41.9(6.5)c
10 40.6(6.4) | 44.7(6.7) |44.7(6.7) |43.3(6.6)c
15 68.8(8.3) | 71.1(8.5) | 71.1(8.5) |70.3(8.4)a
Control 0.0 (0.7) [0.0(0.7) |0.0(0.7) |0.0(0.7)e
C.V 9.2
SE 0.45

Means followed by the same letter are not significant different at (P< 0.05)

% Data in parentheses transformed using square root transformation (
X+ 0.5) before analysis.
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Tilt on the linear growth of Fusarium oxysporum f.sp.

Lycopersici.(invitro) %

54



5% 10% 15%Control

Plat (5) Effect of leaves aqueous extracts of Neem on  the  growth  of

Fusarium oxysporum invitro
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5% 10% 15%Control

Plat (6) Effect of leaves aqueous extracts of Damas on the growth of

Fusarium oxysporum invitro
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5% 10% 15% Control

Plat (7) Effect of Tilt fungicides Controlon the growth of Fusarium

oxysporum invitro.
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Plat (8) Streaking in vascular tissue of tomato (Ly
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CHABTER FIVE
DISCUSSION

The production of tomato (LycopersiconesculentumMill.) is of worldwide
importance as the crop being one of the most popular commercial vegetable
rich in vitamins A, B, and C grown throughout the world (Suarez et al.,
2007). Many diseases affect tomatoes during the growing season, both in
greenhouse and field (Peratta, 2001). Among these are Fusarium wilt disease,
caused by pathogenic formae specials of the soil-inhabiting fungus;
Fusariumoxysporumf. sp.lycopersici. In fact, thefungusis one of the most
important known pathogen of tomato plant (Suarez et al., 2007). The disease
caused by this fungus is characterized by wilted plants, yellowed leaves and

minimal/reduced or even total loss/ absent crop yield Agrios, 2005.

In this study, the data (Tables 1-3 and Figures 1-3) revealed that the Damas
leaves aqueous extracts consistently exhibited an inhibitory effect on fungal
growth with significantly higher inhibition zones percent. This is agree with
(Satish et.al.,1999; Okigbo and Ogbonnaya, 2006; Shariff etal.,2006; Ergene
et.al. 2006; Kiran and Raveesha, 2006; Mohana and Raveesha, 2006) which
explored the effect of extracts of many higher plants have been reported to
exhibit antibacterial, antifungal and insecticidal properties under laboratory
trials More recent results were demonstrated by Saadet al, (2014) where
they demonstrated the antibacterial and antifungal activities of the methanol
extract of Damas (Conocarpuslancifolius Engl.) aerial parts using disk

diffusion method. Similar results were also obtained by Ahmed (2014) who
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studied the Alkaloid extract of Conocarpuslancifolius Engl. against Some

Clinical Pathogens.

Neem tree (Azadirachtaindica) as well is one of the most known plants for
its multiuse in controlling insect pests and diseases. In this study the results
revealed that the Neem leaves aqueous extracts suppressed the fungal
growthFusarium oxysporum f.sp. Lycopersici with significantly high
inhibition zones percent (%) compared to control. In this regards there are
numerous examples and studies confirmed that higher plants contain
bioactive ingredient (s) with very good potential for plant diseases control.
Neem tree (Azadirachta indica), seed kernel contains a number of chemical
compounds, most important of which are Azadirachtin and salanin in
triterpenoid fraction (Stoll, 2000). Agree with Hanaa et al, (2011) who
found that treatment of tomato plants with Neem aqueous extracts reduced
the percentage of Fusarium wilt disease incidence to the level of 25.5% and
27.8% after 6 weeks of infection respectively. Moreover, the inhibitory effect
and control efficacy of plant extract under greenhouse condition had been

also tested by Bowers and Lock (2000) against F. oxysporum species.

The efficacy of Tilt against Fusarium oxysporum f.sp. Lycopersicias the
causal acquit of Tomato wilt disease in vitro at 10% induce the reduction of
the growth after 6 days 100 applied at 15 pp. Compared to control (Tables 1-
3 and Figures 1-3). This finding is in line with the observations reported by
Abdelgader (2005) on efficacy of Tilt against Fusarium oxysporum where he
found that tilt induced 100% inhibition against Fusarium oxysporum when
applied at 100ppm after 7days of exposure. Similar finding were also
revealed with Mohammed (2005) who found that tilt when applied at 10ppm

against Drechslera hawaiiensis induced 100% inhibition after 4 days.
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The current study also demonstrated that the Damas leaves extract exhibited
more inhibitory effect than that of the Neem. This could be attributed to the
high concentration of the bioactive inhibiting compound in the Damas plant
leaves than in the Neem. Moreover, the data on concentrations from each
plant leaves aqueous extract exhibited different inhibitory abilities on fungal
growth. The 15 % leaves aqueous extract concentration from the two plants
was the most suppressive followed in a descended order by 10% and 5%.
Likewise the test organism responded differently to the different
concentrations of extracts. This variability in response which expressed
agrees test organism to different Damas and Neem extracts was also reported
by Aiyelaagbe (2001). In his investigation, he explained that the majority of
the studies involving plant extracts demonstrated their inhibitory effects on
infectious or harmful microorganisms at variable degree. However, these
results confirmed that obtained agree with( Mohammed, R 2012;
Mohammed, A 2013 andAhmed,F.A.A 2013).

Conclusions

e The leaves aqueous extracts of all plants tested exhibited an inhibitory
effect on fungal growth. Thus the two components plus fungicide (tilt)
could be applied as part of an integrated approach to control Fusarium

wilt in Tomato.

e The Damas plant leaves aqueous extract exhibited more inhibitory
effect than that of the Neem. This finding is the first one of its kind in
Sudan in the invitro of Fusarium wilt control in Tomato which

suggests more investigation to be carried out in this area.
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e The screened concentrations of Damas and Neem leaves aqueous
extracts differ in their reactions to test fungus. Likewise the test
organism responded differently to the different concentrations of
extracts. This variability in response which expressed by test organism
may be used to adjust an optimum dose for controlling Fusarium wilt

in Tomato.
RECOMMENDATIONS:
Based on the foregoing results the following studies were recommended;

e To further investigate the antimicrobial properties in a group of
medicinal plants against targets organism to determine their potentials

as botanical pesticides,

e To carry out a phytochemicals analysis of different parts of Damas
plant using different solvents so as to determine the bioactive

ingredient in each of theseparts.

62



REFRENCES

Abdalla .B.H. (2010). The effect of USHER leaves powder (Calotropis
protera) and neem seeds powder (indica azadirchra) on the third larval
stage of khapra Beetle (Trogpderama granavium everts). (Coleoptera:
Dermestidae). B.Sc. (Honors) Graduation Project.

Abdelgader, H.S. M. (2005) Pathogenicity of two Seed born fungi isolated
from Cicer arietinum L. MSc Thesis College of Agricultural studies,
Sudan Universities.Scual.

Abdelmageed, A.H., Gruda, Nand Geyer, (2003).Effect of high temperature
and heat shock on tomato (Lycopesricon esculentum. Mill).Genotype
under controlled condition .Deutscher Tropntag

Agrafiotis D.K.; Bone, R. and Salemme, F.R (2002), soil R .method of
geerating chemical compounds having desired properties .US patent
6:434,490 August 13.

Agrios, G. N. (1969). Plant Pathology, 1st Ed. New York Academic Press
Inc. 49- 629pp.

Agrios, G.N. (1988). Plant Pathology, 3rd. ed. Academic Press, Inc.: New
York. 803 pp.

Agrios, G.N. (2005) Environmental effect is on development of the
infectious disease. (In)plant pathology. 5th end, Elesvier Acad .press
Burlington,mass, USA pp251-262.

Ahmed Abdelmageed (2013). Potential Degradation of Certain Alkanes by
Pseudomonas frederiksbergensis. Journal of Pure and Applied
Microbiology. Vol. 7(Spl. End.), p. 13-2

Ahmed Abdelmageed (2014). In-vitro Antibacterial Activities of Different
Extracts fromConocarpus lancifolius Engl. against Some Clinical

Pathogens. Journal of Pure and Applied Microbiology. 8 (Spl. End. 1)
221-226

63



Ahmed, E.H (2013). Management of Chickpea wilt Disease Caused by
Fusarium f.sp. CiceriPhD Thesis, Faculty ofAgriculture, Department of
Plant Production, Sudan University of Science and Technology.

Ahmed, F.A.A. (2013).Bioactivity of Ethanol Extracts and Powder of
Jatropha (Jatropha curcas L.) and Neem (Azadirachta indica A.) plants
Seeds against Fungi and Millet Grains M.Sc. Thesis, Faculty
ofAgriculture, Department of Plant Production, Sudan University of
Science and Technology.

Aiyelaagbe, O. O. (2001). Antibacterialactivity of Jatrophamultifida roots.
Fitoterapia, 72:544-546.

Ali, M.E.K. (1996) .A review of wilt and root —rot diseases of food legumes.
In production and important of cool-season food legumes. In the Sudan
proceedings of the National Research Review workshop, (S.H Salih,
O.A.A.Ageeb, M.C.Saxena, M.B.Soih, ed), Agricultural Research
Corporation, Sudan /international Center for Agricultural Research in
the Dry Areas, Syria/ Directorate General for international Cooperation,
the Netherlands, 153-168.

Anderson, M. G, Atkinson, .R.G. (1974) comparison of media for the
isolation of Fusarium oxysporum. F.sp. Lycopersici saw dust used
growing tomatoes .canda plant science 54(2)pp373-374-Rev of plant

Aneja, K.R. (2004). Experiments in Microbiology. Plant pathology and
Biotechnology Fourth edition, New international (p) Limited publishers,
India — 121-128.

Anon (1994).UNEP .methyl Bromide Technical options commillee.
Montreal protocol on substances that deplete .the ozone Layer: 1994
report of the MBTOC Environment protection Agency 430/K94 /029

AOAD.Arab Agricultural Statistics Yearbook. Khartoum: Arab Organization
for Agricultural Development (AOAD), 2007.

64



Awad, N.G.H. (1990). Studies on tomato wilt disease caused by Fusarium
oxysporum f. sp. Lycopersici. Ph.D. Thesis, Fac. AgricZagazig
University, Egypt.

Bansal, K.R. and Rajesh, K.G, (2000) Evaluation of plant extracts against
Fusarium oxysporum, wilt pathogen of fenugreek, Indian .J.
Phytopathol. 53:107 _108.

Beecher, G.R. (1998) Nutrient of tomato products. Processing Societ
Experimenta 1 Biology, 218(2):98-100.

Berger, M.D (1977). Application of Epidemiological principles to Achiever
plant Diseases control .Annual Review of phytopathology 15:165-183.

Bhatia, P., Ashwath, N., Senaratna, T.andMidmore, D.2004.Tissueculture
studies of tomato (Lycopesricon esculentum). Plant Cell, Tissue and
Organ Culture 78(1):1-21.

Booth C. (1971).The genus Fusarium. Commonwealth Mycological Institute,
Kew.

Booth, C. (1977) Fusarium lahoratory guide to the identification of the major
species commonwealth mycological institutes, Kew, surrey PP 325.

Booth, F. E. M. and Wickens, G. E. (1993). Non — timber uses of selected
arid zone trees and shrubs in Africa. FOA, Rome, Italy. pp 46 — 50.

Bowersand J.C.Locke (2002). Effect of botanical extracts on the population
density of Fusarium oxysporum in soil control of Fusarium wilt in the
greenhouse, plant Disease, 84:300 305

Bowers JH, Locke JC (2000) Effect of botanical extracts on the population
density of Fusarium oxysporum in soil and control of Fusarium wilt in
the greenhouse. Plant Dis. 84:300-305.

Chand, H. and Singh .S. (2005).control of Chickpea wit (Fusarium
oxysporum F.sp Ciceri) using bioagents and plant extracts. Indian
J.Agric Sci. 75:115_116.

65



Christakopoulos, P., Kekos, D., Macris, B.J., Claeyssens, M. and Bhatt, M.K.
1995. Purification and mode of action of a low molecular mass endo-1,
4-B-D-glucanase from Fusarium oxysporum. J. Biotechnol. 39:85-93.

Christakopoulos, P., Nerinckx, W., Kekos, D., Macris, B. and Claeyssens, M.
1996. Purification and characterization of two low molecular mass

alkaline xylanases from Fusarium oxysporum F3. J. Biotechnol. 51:181-
180.

Dawood, K. H. (2001). Some aspects of ecology factors effecting infestation
and control of Thrips tabacilind, a pest of onion crop. Ph. D. Thesis,
faculty of Agriculture, University of Khartoum, Department of Plant
Protection, Sudan. Depends on the shoot genotype. Plant Science
162(5):825-831.

Dreistadt, S.H. and Clark, J.K. 2004. Pests of Landscape Trees and Shrubs:
an Integrated Pest Management Guide. ANR Publications. 233-34.

Ergene,A.,Guler,P.,Tan,S., Mirici,S.,Hamzaoglu,E.,andDuran,A.(2006). Antib
acterial and antifunglalacticity of Heracleumsphondylium sub sp.
artvinense African journal of bio technology5

Eswaramoothy, S; Muthusamy, S. and Mariappan, V. (1989). Neem,
Newsletter, 6:4-5.

FAO(1999). FAO year book anuaire protection Vol -53

FAO, database, (2005/2006) FAO Repots, 2005 photo pathological, 29(3) :
225 233 bhp://faostat . Fao .org

FAOSTAT. (2002). Food and Agriculture Organization of the

Gordon, T.R. and Martyn, R.D. 1997. The evolutionary biology of Fusarium
oxysporum.Annu. Rev. Phytopathol. 35:111-128.

Gordon, T.R., Okamoto, D. and Jacobson, D.J. 1989. Colonization of
muskmelon and nonsusceptible crops by Fusarium oxysporum f. sp.

melonis and other species of Fusarium. Phytopathology 79:1095-1100.

66



Grigis,(1981).The neem tree Azadirachta indica A.Juss. and othermeliaceous

plant

Hanaa,R.M.;Zeinab ,A.A, Dawlat ,A.S; Meervat,A.R , Ibrahim .A.M.Sror
(2011) Effect of neem and willon aqueous extracts on Fusarium wilt
diseases in Tomato seedling :induction enzymes. Annels Agricultural

Sciences. Volume 56, pp-1-7.

Handique, A.K.and Singh, H.B. (1990). Antifungal action of Lemongrass oil
on some soil borne plant pathogens. Indian performer. 34(3):232 234.

Haware, M.P. (1990).Fusarium wilt and other important diseases of Chickpea
in the Mediterranean area. Option Mediterr. Ser. Semin. 9:163-166.

Haware, M.P.; Nene, Y.L. and Rajeswari,R,(1978). Eradication of Fusarium
oxysporum f. sp. Ciceri transmitted in chickpea seed. Phytopathology,
68:1364-1367

Haware, M.P; Nene, Y.L. and Mathur (1982). Races of Fusarium oxysporum
f.sp- Ciceri- plant Dis -66:809-810.

Haware, M.P; Nene, Y.L. and Mathur (1986)-Seed borne disease of chickpea
Danish Government Institute of seed Technology for developing

Countries Copenhagen, Technical Bulletin 1:1-32.

Hedrick, U.D. (1919). Sturtevant notes on edible plant .J .B. Lyonco Albany
N _Y.686:81 86.

Jacobson,M.Eds(1989).focus on phyto chemical pesticides Vol.I,the neem
tree. CRC press,BocaRaton,178PP.

67



Jalali, Y.L.and Chand, H. (1992). Chickpea wilt. In: plant diseases of

International Importance. Vol — 1 —diseases of Cereals and pulses. U.S.

Jimenez —Diaz, R.M.; Alcala-Jimenez, A.R. Hervas, A., and Trapero. Casas,
J.L.(1993). Pathogenic Variability and host resistance in the Fusarium
oxysporum f.sp Ciceris/Cicer arietinum pathosystem. In: Fusarium myco
toxins, Taxonomy, pathogenicity, Host Resistance. Third pra. Eur.
Seminar, .E.Arseniuk and Goraleds, plant Breed. Acclim. Inst, Radzikov,

Poland. Pp87-94.

Katan, J. 1971. Symptomless carriers of the tomato Fusarium wilt pathogen.

Phytopathology 61:1213-1217.

Khane, 1. U. (1980). Chickpea pathology in Pakistan .in: proceeding of the
international workhop on chickpea improvement, ICRISAT, Hyderabad,
India, pp 257.

Kiran, B. and Raveesha, A.K.(2006). Antifungal activity of seed extract of
Psoraleacorylifolia 1. plant Disease Research, 20:213-215.

Kistler, H.C. 2001. Evolution of host specificity in Fusarium oxysporum.
Pages 70-82 in: Fusarium: Paul E. Nelson Memorial Symposium. B.A.
Summerell, J.F. Leslie, D. Backhouse, W.L. Boyden and L.W. Burgess,
eds. The American Phytopathological Society, St. Paul, MN.

Larkin, R.P., Hopkins, D.L. and Martin, F.N. 1993. Effect of successive
watermelon plantings on Fusarium oxysporum and other microorganisms
in soils suppressive and conducive to Fusarium wilt of watermelon.

Phytopathology 83:1097-1105.

68



Lemanceau, P.Bakker, P.A.H.M., DeKogel, W.J., Alabouvette, C. and
Shippers, B. 1993.Antagonistic effect of nonpathogenic Fusarium
oxysporum Fo47 and pseudobactin 358 upon pathogen Fusarium

oxysporum f. sp. dianthus. Appl. Environ. Microbiol. 59:74-82.

Mohammad, T.H.S. (2005) Seed health testing for two cultivar of bioclar.

M.Sc. Thesis College of Agricultural studies, Sudan Universities.Scual.

Mohammed E.S. (2002). Towards an integrated pest management (IPM)
PROGRAMME ON okra, Ablemoschusesculentus L. (Meliaceae) Ph.D.
Degree Thesis, Faculty of Agriculture, University of Khartoum,

Department of Plant Protection, Sudan.

Mohammed, A.M.H. (2013).Effect of Jatropha (Jatropha curcas L.) Seeds and
leaves aqueous extract on two fungi under laboratory conditionsShambat

Sudan University.

Mohammed, R.H.S (2012)Bioactivity of Jatropha curcas L. Seeds (Kernel and

Shell) cold Methanol Extract against four bacteria species-Shambat

Mohana, D.C. and Raveesha, K.A. (2006).Anti-bacterial activity of
Caesalpiniacoriaria (Jacq.)Willd.against plant pathogenic
Xanthomonaspathovars: an eco- friendly approach. Journal of

Agricultural Technology 2:317-327.

Nakkeeran, S.; A.S .Krishnamurthy; V.R. Ramamurthy and P.Renukadevi
(2002) microbial inoculants in plant diseases control. J. Ecobiol.,

14:83 94,

69



National Academy of Science (NAS) (1983). Firewood crops, shrub and tree
species for energy production, Volume 2. National Academy of Science.

Washington, D. C., pp 58.

Nelson, P.E., Dignani, M.C. and Anaissie, E.J. 1994. Taxonomy, biology, and

clinical aspects of Fusarium species.Clin.Microbiol.Rev. 7:479-504.

Nelson, P.E., Toussoun, T.A. and Marasas, W.F.O. 1983. Fusarium species:
An illustrated manual for identification. Pennsylvania State University

Press, University Park.

Nene X. Y.(1985). Opportunities for research on disease of pulse crops.
Indian phytopathology. 38: 1 10.

Nene, Y.L., Reddg, M.V.; Haware, M.P.; Ghanekar, A.M and Amin, K. S.
(1991). Field diagnosis of Chickpea diseases and their control .in:
information Bulletin no 28. ed by .crops Res inst for the semi A rid

Tropics , patancheru , India.

Nene, Y.L.and Reddy, M.C. (1987). Chickpea diseases and their control. In
the chickpea, (M.C. Saxena, K.B.Singh, ed), (ABI publishing, CAB Int,
Walling ford, UK, 233-270.

Newman DJ. Cragg GM. and Sander KM. (2000).The influence of natural
products upon drug discovery. Natural product reports, 17(3), 215-234

Nonnecke, 1. B. (1989).Vegetable Production. Van Nostrand Reinhold Press
Ltd. New York. Pp 612 — 622.

70



Nwachukwu, E.O.andUmechurba,C.I.(2001). Antifungal activities of some
leaf extracts on seed germination and seedling emergence

J.APP.SCL.LEnvirom. Manage . 5:29_32.

O'Donnell, K. and Cigelnik, E. 1997. Two divergent intragenomic rDNA ITS2
types within a monophyletic lineage of the fungus Fusarium are

nonorthologous. Mol. Phylogenet. Evol. 7:103-116.

Okigbo, R.N., andOgbonnaya, U.O. (2006) Antifungal effects of two tropical

plant leaf extracts.

Pan German (2010) Biocides .risks and alternatives. Hamburg Hyperlink:
http://WWW .pangermany .org /download /biocides S risks and
alternative PDF

Pandey, S. N. and Misra, S. P. (2008). Taxonomy of Angiosperms. Ane Books
Pvt., Darya Ganja, New Delhi. pp 438- 440.

Parsed, H.K. and Ojha, N.L. (1986). Antifungal evaluation of leaf extracts for

the control at some cucurbitaceous fruit rot diseases. Indian Phytopathol

.39:135.

Peralta DI, Iris E, Spooner GC, David M (2001). "Granule-bound starch
synthase (GBSSI) gene phylogeny of wild tomatoes (Solanum L. section

Lycopersicon [Mill. Wettst.subsectionLycopersicon)". American J. Bot.

88 (10): 1888-1902.

Prasad, N. and Padwich, G.W. (1939).The genus Fusarium 11.A species of
Fusarium as a cause of wilt of gram (C. arietinum L.).India Agri _ Sci_

9:731.

71



Prioret, P.; Grimault, V.; S. Schmith, J. (1994). Resistance to Bacterial wilt
(Pseudomonassolanacearum)in to Tomato: present status and prospects.
inEdt. Haward, A.C., Hartman,, G.L. Bacterial wilt. TheDiseases and its

causative Agent, Pseudomonassolanacearum .CAB international.

Ramsamy, P.Rajan, P.R. Jay Kumar, R. Rani, S.and Brenner, G. (1996).
Infection and its control in cultured larval Indean tiger prawn, Penaeus

New York.

Reddy, V .K. and Reddy, S.M.(1987).screening of indigenous plants for their
antifungal principle . Pesticides, 2:17 18.

Richardson, M. J. (1968). Investigations on seed borne pathogens on Brassica

spp. Proc.Of Int. Seed Testing Assoc. 35: 207-223.
Rick C.M. (1978). The Tomato .scientific American 239 (2):76_87.

Rick, 1983, Potato  diseases  Academic  press, New  York,
London.PP238.Randall, C.; Sally, and miller Richard, M; Riedel
(1996).Early  Blight potato and tomato. Islamic  (1979).
Adam,(1984)Nada(2003).

Rick, C.M.(1976).Tomato in N.Y. Simmonds (Ed), Evaluation of crop plants .
pp-: 286 Longman London.

Ristaino, J.B., Thomas, W. (1997). Agriculture, methyl bromide and

Rodriguez, A., Perestelo, F., Carnicero, A., Regalado, V., Perez, R., De la
Fuentes, G. and Falcon, M.A.1996.Degradation of natural lignins and
lignocellulosic substrates by soil-inhabiting fungi imperfecti. FEMS
Microbiol. Ecol. 21:213-219.

72



Saad,T.,Muhammad,A.S.;Farheen,A.;(2014).Communication antibacterial and
antifungal activity of ConocaruslAncifoliusengl.(COMBRETACEAE).
Facalty of Pharmacy, The University of Lahore, Pakistan2.Institute of
MolecularBiology and Biotechnology, TheUniversityof Lahore, Pakista
153| J App Pharm Vol. 6; Issue 2: 153-155

Santa-Cruz, A., Martinez-Rodriguez, M. M., Perez-Alfocea, F.,et al. 2002. The
rootstock effect on the tomato salinity responsedepends on the shoot

genotype. Plant Science 162(5):825-831.

Satish.S. Raveesha, K.A. and Janardhana, G.R. (1999). Antibacterial activity
of plant extracts onphytopathogenicXanthomonascampestrispathovars.

Letter in Applied Microbiology 28: 145-147.

Schmutterer, H. (Editor) (2002) .The neem tree: source of unique natural
product for integrated pest management medicine, industry and other
purpose . (Hard cover) .2 Edition, Weinheim, Germany: VCH verlags
gesllschaft. ISBN3-527-200546.

Sharif, N., Sudarshana, M. S., Umesha, S. and Hariprasad, P. (2006)
Antimicrobial activity of Rauvolfiatetraphylla and Physalis minima leaf

and callus extracts. African Journal of Biotechnology 5: 946-950.

Siddig, S.A. (1993). Evaluation of neem seed and leaf water extracts and

powder from the control of insect pest insect in the Sudan / Agric. Res.

Cro Tech .Bull. Bull, NO. 6.

Singh, R.K. and Dwivedi, R.S. (1987).effect of oils on Sccerotium rolfsii
causing root rot of barley .Indian phytophol. 40:531 533.

73



Smith, .M. Dunez, J. Phillips, D.H. Lelliott, R.A., and Archer, S.A. eds.
(1988).European handbook of plant diseases. Blackwell Scientific
Publications: Oxford 583pp.

Snyder, W.C. and Hansen, H.N. 1940. The species concept in Fusarium.
Amer. J. Bot. 27:64-67.

Stoll, G. (2000). Natural crop protection in the Tropics. Pp 117-199.

Stoner, M.F. 1981.Ecology of Fusarium in noncultivated soils. Pages 2076-
286 in: Fusarium: Diseases, Biology, and Taxonomy. P.E. Nelson, T.A.
Toussoun and R.J. Cook, eds. The Pennsylvania State University Press,

University Park.

Suarez-Estrella F, Vargas-Garcia C, Lopez MJ, Capel C, Moreno J(2007).
Antagonistic activity of bacteria and fungi from horticultural compost

against Fusarium oxysporum f. sp melonis. Crop Prot. 26: 46-53.

Summeral BA, Salih B, Leslie JF (2003). A utilitarian approach to Fusarium
identification. Plant Dis 87:117-128.

Sutherland, J.B., Pometto, A.L. III and Crawford, D.L. 1983. Lignocellulose
degradation by Fusarium species. Can. J. Bot. 61:1194-1198.

Teetor-Barsch, G.H. and Roberts, D.W. 1983.Entomogenous Fusarium
species.Mycopathologia 84:3-16.

Thompson, H. C., and Kelly, W. C. (1957).Vegetable Crops. McGraw Hill
Book Company, New York, U.S.A, pp 147 — 157.

Trapero-Casas, A. and Jimenez-R.M. Diaz (1985). Fungal wilt and root rot
diseases of chickpea in Southern Spain phytopathology, 75:1146-51.

74



Vietmeyer, N. D. (Director) (1992). Neem: A tree for solving global
problems.Report of an ad hot panel of the Board on science and
technology.For international development, National Research council,
Washington, DC. USA: National Academy Press. Pp. 71-24. INBS. —
301-04686-6.

Waalwijk, C., De Koning, J.R.A., Baayen, R.P. and Gams, W. 1996.
Discordant groupings of Fusarium spp. from section Eleganns, Liseola
and Dlaminia based on ribosomal ITS1 and ITS2 sequences. Mycology
88:361-368.

Westerlund, F.V. ; Campbell, R.N. and Kimble, K.A.(1974). Fungal root rpt
and wilt of chickpea California .phytopathology, 64:432 436.

Wollenweber, H.W. and Reinking, O.A. 1935. Die Fusarien, ihre
Beschreibung, Schadwirkung und Bekampfung. P. Parey, Berlin. 365 pp.

75



APPENDIXS

Appendix 1
Table 1: Analysis of variance table (One way ANOVA table):

Degrees of Sum of Mean

Freedom Squares Square F-value Prob

Between 9 214.654 23.850 17.906 0.0000
Within 20 26.640 1.332
Total 29 241.294

Appendix 2

Table 2: Analysis of variance table (One way ANOVA table):

Degrees of Sum of Mean

Freedom Squares Square F-value Prob.
Between 9 191.754 21.306 15.394 0.0000
Within 20 27.680 1.384
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Total 29 219.434

Coefficient of Variation = 16.29%

Appendix 3
Table 3. Analysis of variance table (One way ANOVA table).

Degrees of Sum of Mean

Freedom  Squares Square F-value Prob.

Between 9 168.588 18.732 59.404 0.0000

Within 20 6.307 0.315

Total 29 174.895

Coefficient of Variation = 9.23%

r3. The materials and equipment used in this study are listed

below.

3.1 Equipments.

Needle laminar
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Petri dishes (9cm)  Autoclave
Conical flasks Incubator
Desiring cylinder  Carbora

Sensitive balance Centrifuge

Filter paper Microscope
Gloves Camera
Marker pen Medical cotton

3.2 Materials.
Potato dextrose agar
Tilt fungicide 250 EC
Infected plant

Neem leaves

Damas Leaves

Distilled water

Sodium hydrochloride (1%)
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