CHAPTER I
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phasé, fungi have influence to plant cells. The interaction between fungi and plant

tissue deduces various types such as growing outside the host surface and sending
feeding organs into the epidermal cells or growing between the cells in the

intercellular spaces which may not send feeding organs into the cells. The survival of



most plant pathogenic fungi depends on the prevailing conditions of temperature a
moisture. The spores can resist broader range but require favorable conditions for
their germination. The consequential majority of the plant pathogenic fungi spread
from plant either to another plant or to different parts of the same plant. Fungi are
disseminated primarily in the form of spores. After that spore germinates, develop
hyphae and increases masses of mycelium. The fungi that cause diseases in plant are
from a diverse group. Deuteromycetes or the imperfect fungi are a group of fungi that

responsible for a major loss in food production. They cause diseases that may appear

as leaf spot, blights, cankers, frmt‘)ﬁ [?} rots, anthracnoses, stem rots, root rots,
vascular wilt, and soft rots (hgrios,
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Vascular wilts causedﬁ))y Fusarium oxysporum

pread very injurious

and fnght:@ﬁmﬁ Z:Ijiﬁﬂ ﬁmore ess rapld wilting, browning and
dying of leaves, shoots followed by final death o occur from
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with %ycellum, spores or polysaccharides produced by the fungus. Clogging is
further increased by accumulation of breakdown product of plant cells digested by
fungus enzyme. The oxidation and translocation of breakdown products seem to also

be responsible for the brown discoloration of affected vascular tissues (Agrios, 1997).

The pathogen usually continues to spread internally through the xylem vessels until



the entire plants are killed. Fusarium oxysporum causes vascular wilts in herbaceous
perennial ornamentals, crops, annual vegetables, flowers and weeds.

The wilt fungus, Fusarium oxysporum, is soil inhabitants and infects plants via
the roots or via the wounds. The mycelium is colorless but becomes cream-colored or
pale yellow with age. At the optimum conditions it produced a pale pink or purplish
colony. Fusarium oxysporum produces three kinds of asexual spores, microconidia,
whicﬁ are one or two, cells and usually produced under all conditions. Macroconidia
are three to five cells and curved shapes. Chlamydospores are one or two cells, thick
walled, round spores and produced on the old mycelium. Special forms of
Fusarium attack different h ungus attacking tomato is designated
as F. oxysporum f. sp. IJ% : pO&rsporum f. sp. batatas, banana F.

oxysporum f. sp. cub

p. cepae, carnation F. oxysporum

are destructive in the niperatelregion: \ the tropics and subtropics.
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Alternaria disgases usually emerge as leaf spots and blights, but they may also
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cause da | ﬂst; lﬁﬁtﬁsﬂmﬁ Alternaria diseases
occur in r lants suc otato, tomato, bean, tobacco, geranium, carrot,
carnation, chrysanthemum, etuni{ crucifers squash, apple others.
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expa%sion. Lower, senescent leaves are usually attacked and the disease progresses
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upward and makes affected leaves go into a yellowish dry up and fall off. Alternaria
attack in the fruit when they approach maturity. The spots are brown to black and
may be small or they may enlarge to cover most of the fruit. An infected fruit is

black, velvety surface layer of fungus growth and spores. In some fruits, such as



tomato, a small lesion at the surface may indicate an extensive spread of the infection
in the central core and segment of the fruit. If the fungus is carried with the seed, it
may attack the seeding, usually after emergence, and cause damping off or stem
lesion and collar rot. More frequently, spores are produced amply, especially during
heavy dews and frequent rains. Spores are blown from mycelium and growing on
plant debris or weeds. The germinating spores penetrate unprotected tissue through
wounds and soon produce new conidia that are further spread.

Alternaria sp. has dark-colored mycelium and in older disease tissue it

3 ear shaped and multicellular with
both horizontal and longitudinal nidia are detached easily and are
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carried by air current res ar most common fungal caused

of allergies.
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Phytophthora dise m

Phytophthora sp cause diseases in many plants. Most species cause root rot,

damping oﬁﬁeg:rgl ﬂﬂﬂﬁ w Qmjaused rot of buds or
fruits and XL e great, especially on
trees and shrubs
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become weakened and susceptible to attack by other pathogens. Known diseases
caused by Phytophthora are briefly described below.

Phytophthora root rots suffusion where the soil becomes too wet, high soil
moisture and atmosphere humidity, poorly drained area and temperature remain fairly

low. Young seedling may be killed within a few days. While in older plant the
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killin‘g of roots may be rapid or slow, depending upon the amount of fungus present in
the soil and the prevalent environmental condition. Plants suffered by root rot, the
small roots are dead, and necrotic brown lesions are present in the larger roots. The
root system may decay and follow by rapid death of the plant.

Late blight of potatoes is one of diseases caused by this pathogen and may
cause absolute destruction of all plants in a field within a week when optimum
weather condition exists. The symptoms of disease become visible at first as circular

water-soaked spots, usually at the edges of the lower leaves. The spot enlarges

ground parts of the plant b ight an quickdyfo e rot continues to develop after the

‘mé 1 Ad by secondary fungi or bacteria.
ited in Fig 1.3. The pathogen
overwinters as 00Sporg spotes, ¢ elitm in infest roots or in the soil. In
the spring spore germinates Sarn E ores, W lile the mycelium grows further

he zoospores swim around and
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Control of Phytop 'thq?@_sea pplying ethazol to the soil, seeds and

transplants. The application _ﬁ?@u ,,_.v

seems to greatl,}mibi‘t the growth of the - | ,'rtant varieties should be
preferred, espCCi /L 0! * DOOTrt e ‘ ‘

per oxychloride or Bordeaux mixture

-

I — f
The fungicngs employed for crop protection may be divided into two groups

according tothei ¢ ﬁff :ti oﬁﬂf iei ct the plant against
fungal infﬁﬁﬂds ﬂaﬂnﬂ iﬁﬁﬂmemmma infections
enter the host. Systemic fungicides act quite complicated, they translocate in plant,
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fungicide to be useful, it must kill the pathogen or at least‘inhibit development,
without causing substantial damage to the host. The fungicide must also be applied in
such a way that it presents no hazard to those handing it, to consumers of the crop. In

many countries there are now stringent regulations specifying the criteria which must

be satisfied before a fungicide is used on any crop destined for human consumption.



Furthermore the persistence of fungicide is hazardous for environment ecosystems.
Therefore, increased public concern about the level of fungicide residue prompts
scientists to look for alternative approaches. The fungicide used in the future should
fulfill the following requirement; high selectivity to target microorganism, low
hazardous and complete degradability. Evaluation of antifungal activity from natural

products could also possibly be used as antifungal agents to control plant disease.

1.2 Literature search on the antifungal constituents from higher plants

Fungal spores infecting on u‘ l?f
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p ; : g phy.

barriers such as a thiek ‘ and’ che@uch as the accumulation of
antifungal metabo;V al metabolites can be divided into two types.
These can be performed.i the alled ‘constitutive antifungal substance’ or they

antifungal constituents’ . e a erey, 1994).

surface of plants have to oppose a complex

efore it germinates, grows into the

classification of ant t |is ba son the chemical structure. They are
terpenoid group (iri iterpe , saponins), nitrogen and/or sulphur-
containing constituents afojcgdgam ]
and fatty acids, and aromati icS
tty e hE0log
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It could manifestly observe that antifungal constituents are all secondary
metabolite, mainly being of terpenoids and phenolic compounds. These substances
utilize as precursor for antifungal biosynthetic pathway. The aforementioned
chemical structure aspects of antifungal compounds were quite promising to
investigate for potent antifungal agents in terpenoid rich origins such as the volatile

components in essential oils.

1.3 Biological characteristic, distribution and chemical constituents of

essential oil ,
. Essential or volatile oﬂs‘ht‘k\ % metabolite. Many essential oils

have extremely useful properties and can *Putto use in many aspects. For example,
they can be utilized tiSSptic gen@industry, food additives and
aromatherapy. Genera IS foye tracthal oils could be summerized
as follows: expressio cam’ distillati , eXtr ion with volatile solvents and
resorption in purified fags: separ \ 1h;‘v:hﬁcomponents is achieved by
vacuum fractionation's \to, 7 MS&J he major class of chemical
substance present ine € erﬁc{e essential oil can be divided

boiling range (monotérpene bp- ,°C sesquiterpenes b.p. > 200°C). In
addition, phenolics and olmﬁemis are

tved as one of antifungal compounds
from plant. Phenolic compougijs— pogscC3 side chain at a lower level of
oxidation and coﬁammg no oxygen are clas ﬁlgentlal oils and cited as

Monoterpenes ‘J > i ; u

Ei m (E]u;-i ﬂrﬁnents in the majority
of essentlaﬁfﬂ‘ gj ere ils, flowers and seed

oils which t d to have special mionoterpenes present. The monoterpenes can be

“RRTRINT PFUAFEHIRIR Rerecena

are shown in Fig 1.4 (Ikan, 1969).

antifungal as we



Acyclic monoterpenes
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Fig. 1.4 Some common monoterpenes found in essential oils
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Sesquiterpenes
Sesquiterpenes are forming the higher-boiling fraction of the essential oils.
Sesquiterpenes are unsaturated compounds and may be acyclic, monocyclic, bicyclic,

and tricyclic. Some instances are presented as shown in Fig 1.5 (Ikan, 1969).

Acyclic sesquiterpenes

. ¥ L
Nerolidol

CH,
H,C =
. JaEbnd < 4
a-Bisabolere.
Bicyclic sesquiterpenes ‘
CH

WAAN TP INY,

Fig. 1.5 Some common sesquiterpenes found in essential oils
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Most essential oils consist of volatile steam-distillable fraction responsible for
the characteristic fragrance found in many plants. Plant families, which are
particularly rich in essential oils, include Compositae, Labiatae, Mpyrtaceae, Pinaceae,
Rosa;:eae, Rutaceae and Umbelliferae, etc.

The most components in essential oil are one group of monoterpenes, which
also exhibited strongly antimicrobial activity. In addition, volatile components have
low molecular weight and their toxicity to mammals and environment is relatively

low. Thereby, volatile components can positively be another alternative crop

protecting agent as anti-phytopatk;:ox Hf | in postharvest control.
From literature review, the arit ity of the essential oils is due to the
action of their componeﬂ!'%dy of ge ﬁn@ivity of oil obtained from such

u Anetfuiﬁf"Mptus Foeniculum and Citrus
Gién (ﬁoccnm\?mLQunzzardl 1994). Certain
yﬁ'ults durfhg,,gpemng also show antifungal
activity (Marta and Guizzafdi 9 8).--@ é‘s( Posﬂlarvest Laboratory studied the
utilities of essential‘oi ‘

ogen"ind found that the essential
onJleaf oil prevented the growth

(Jenny, 2000). In addition, a‘ﬁ;ﬁ%ber o@es that emanated from ripen peaches

are fungicidal. It is possﬂﬁe_;o ﬁitm"ixach

(benzaldehyde) Qg& protect them a
research mvolvm s subject in the
growth of fungi in jﬂe laboratory under
the oils are currently developed.

Theﬂ % &} @hmjowet lw.ﬂ 'qs ﬂ %gam is increases. It

may be profitable to explore natural plant volatiles as alternatives antlfungal treatment

AN T R

host tlSSUC Perhaps volatile fungitoxic compounds from plant essential oils could be

es with one of this volatile
et'al. 1997). Most of the

. done by testing against the
a conditionk’,i The methods for applying

utilized to control postharvest disease of fruits and vegetables.
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1.4 Objective of this research

' The main objective of this study was to examine the antifungal activity of
component in the crude essential oil from selected aromatic plants by bioautographic
assay. Furthermore, the concentration effects of the crude essential oil extract on
fungal growth were studied. The possibility of using the crude essential oil in

postharvest disease control was also determined. <
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