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GENERAL, PREFACE

1{ pitfalls are to be avoided in s0il reelanation
programmes, fTundayentals based on well~conducted resezreh
work should be at hand before execution, precise dats
of the shemical, physical and biological characteristics
¢f representative spil sanples are indispensable, with
régard o biologicsl charactericties, biotic eco-
pedclegical wotk is inevitable being introductory for
studying physiological aspects, gince development :pe
protection of living entities are the items of life
relation in a reclaimed area, studies are to be carried

out on growth affinities ang pathcogenie correlations,

In a previcus investigation, gce-pedological werk was
raae cealing with the oecurrence of potentially-pathogenic
TeCloiyiic bacteria in extension aress of tne western
~EETL, Eeyot (Reble, 10466}, Without physi legical eva ua-
»1cn of the parasitic significance of isclates of tihie
on partieuler hicsts, ihe iapertance of those eco-
redslogical studies remains ocbscure, Therefore, it waEe
plarned te study the physiolegy of parasitisu of the most
retent strain of fifty pectolytic isclates, causing rot
¢ rotzto cultivars introduced in Egypt partly for the

sgke ci export,
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Adnittedly the work was planned to be in vitroc eince
in vive work would need taekling of team nature and
facilities withouti considering time as limiting factor,
fowever, im ¥itro work is definitely required to give
knowledge which would be more pretise in model system

conducted in this thesis,

The majer aim of the present work is to find out
interpretable grades of resistance of individual cultivars
under conditions presumably prepondrating in the dyranice
enviromment of the natural habitats, This would - it
is heped:.s be of important value as regards the indispen-
satle fundamentals required before soil reelausation

pregrammes are executed,
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HISTORIGAL INTRODUCTION

tte Dbasie funciicn of Scinece is 1o serve Socilety,

WLtk oire ideal thal ezch generaticn wight o

H

cgress in
“ems of stendard of living and gpportunities for

inrtellectual developrent,

Plant disesses have indeed played an important rcle
=% tkhe social develooment of the woerld, Throughout sae

¢85, ranxind has lezrmt to exist wiil those plent diseases

8]
tn

e failed to erzdiceste completely any one of them,

ris have been continuously made for controlling plant

i
i
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a.scas€s, s0 thatl mankind no longer lives at their mercy,
It craer to achieve this gozl, one has 16 study all fzctors

alieviing the nost-pstnrgen relati-nshins,

soint of fect, the host-narasite relaticnsiive are
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- o lnls cozvliexicty, e faciore irvelved eTE SC DUmETIUS
TETU oLl vlY wimern faking Inte conslidsTaiion the ever-

C.zrnying envivomzeutsel, edapkic and bictic factors in the
The dynasicity of the factors trherein

Zivirizes the precision of the fundas.entals corcerned,

- - - - - - ¢ -~ oo
C.260%7uT te gpoliishtl the role ol peorTiicular factiore, I
el EemPr, h oY oregented in tnis theslis 1s 1. .Itled
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o thorough investigation of certain factors, the indis-
rensability of which in uncerstanding the naturte of the
nest-parasite relationship recieves a general azreement
guong investigeators, <These factors are 1 the host, the
perasite and the enzyme(s) concerned as affected by the
environment, the most important feutures of which are the
tanperature and humicity, Accordingly, in the fcilowing
nistorieal introduction an attempt is made to review the
availeble literature concerned with the host-paresite
relztionships within the scope of this investigation,

This will be in the following seguence :

- Identity of the host and the parasite,
-~ Resistance anc susceptibility of tke host,

1, Resistance due to the host varisticms,

Z. Resistance due ic inhibiteory substances,

3. Resistance due to host and peothogen metavslias,
4, Resistence 1ln reletiom o tewperature,

5, Reslstance in relation to moisture,

5, Re€lation ol resistence to tne size and size of

infection,

7. Relaticr ci oxXygen to resistance,
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Chenical anaiysis of the potato tubsrs,

Studies on pathogenicity,

Factors afifecting the growth of erganisms, production
end activity of their pectic enzymes,

1, ©DH,

2., Carbon / nitrogen ratio and nature of both sources,
3., Nutritional reguirenents,

4, Tempetature,

5. Inoculum potential,

6. Mutation and adaptability,

Pectic enzymes snd substrates in hydrolysis of peztic
substances,

Ricsynthesis ¢f pectolytic enzymes,

fectic enzZymes in psthogeénesls,
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Identity of the Fost and the parasite

In the process of pectolysis "exerting pectciytic
ectivity¥, infectivity is of the parenchymatous type,
Such type of infectivity manifests itself symp tonaticglly
in the formm of soft rot, with regard to the bacterisil
parasites involved in this type of rot, both Gram-positive
and Gram-negstive, spore-forming and nen-spore forming,
fTecultative and obligate forms have been reported to be
the causal organisms (e,g, Burkey 1628, sabet and Dowscn
1951; Kerr 1953, Paton, 1958, Grahas, 1958, Dorey, 1G53,
¥aguib, Elwan and Rabie, 1lo71}, although the genera

Aerobacter, Bzcilius, Clostridium, pseudomonas, Xantbomonas.

Corynebacteriun anc Flzvobacterium were renorted to exert
A L

pectolytic activity, yet, the genus Bacillus was the wosSt
comion azcng the bacterial gewera so fazr reported in this
rezvect (e, g, Rurkey, 1928, Xerr, 1953, Nafuib, Zlwan and
Tarie, 1971), The latter authors reported tnat 53 pecto-

1vtic strains out of 924 isclated from 31 desert soil

1.

gsanrles from different lcocalties selongea:.do. the

3

genvs Bacillus with species identities related to B, suotilis

Ze CeTeus, B, lichenifomis, 3. megaterium and ®, coagulans,

In screening experiments, the author selected the wost
potent sirzin naned B~ subtilis, I~k which will oce tne

Cre.nisn used in 211 the work presented hereafter,
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Resistance and Susceptibiiity of the Host

The most imporisnt point concerning ihe host in
pathegenicity is resicstanece and susceptibility dus %o the
éifferent factors, Resistance and susceptibility of the

Lost to be invaded by pathcgens are expressed in many ways,
1, Resistance due to the host variations :

Brierly {1¢25) founé that the potato varieties,
misal, Xew Yotk end Russet Rusal, fo_lowed by Itist (o.bler

were most susceptible to all types of rot (3, mesentericus-

B, phytophthowy &, carotovoruaand B, aroideae}, wmcComuick
was most resistant, Rcse was resistant te all but vlack-
ieg rot, Five other varieties are placed betweern these

exiramnes,

rUiler and Zehr {lo4g9) found that the resistarce

3
]
0
v

gere "m" oEhi fetamin@®€ tre bBernheviour of tre sclznacecus

scecies towards itne Phytophthra furgus, had several assc-

c:-wed alleles =and was inherited indeperndently of cotiher
cccnemically-imperient chavacters, such as “ime of meawurity”

zrnd “yield capacity ",

Garber, shtaeffer and Goldman (1o66) reported that

t.ree types of host reenonse were observed when slices of

tne fleshy storage organs of varieties of radish and tur .p
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were inoculated with mutants of Erwinia aroideae, These

twpes of host response were 3 uniformnly resistant,

unifomly susceptible and varisble TEsponses,

walker {1959) noted that host resistance may be
inkerited as a quantitative or as a gualitative charucter
and its expression may be expected to be influenced by
envirorment, He also noted that varieties of potato,
resgl etant and susceptible, have been known for a long time,
Invasion of all varieties does occur, but in csse of those
witich are highly resistant, the pathegen fails to induce

any symptoms and no resting spores or proscori are produced,

Barnett (1950} reported that tre resistance of = plant
to infeection by micrc-orcenisms is based upon the genetic
composition ¢f the heost and expression of the resistance
geve may be influenced by nuserous factsrts, The principal
Tzctors are: i) acgressiveness of tre perzeite, ii} presence
ebilzty of specific nutrients ati the
Infectior site; iii) presence or abserce of specific

intibitory substances, iv) metabolisam cof the host includir

(NN

e

the activity of mumerous enzyme systems v) host nutriticn

especially the c¢oarben-nitreogen rTatic ané vi) environzent
o .
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