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TNZTHODUC L IO

Grovm gall disease of plants, coused »7 Agrobacterium

tunmelfaciens ( saith & Townsend ) Conn, hag drown tae attention
of nuaher of investizstors since 1907 when Samith & Townsend
found that a boeterium was the cause of this kind of plant

necoplasm,.

The general syapbtoas of the disease in nature charac-
tarized Dy triae gall found ot the base of the stem of plant
aot below tha zround lrvel, on the part called the growm
thet 1.e common name “crown gall" wapn suggested. These galls
mav e irrerular glohular with more nr less convoluted sur-
<ace, the size varying from that of a pea to gigantic over-
croirtias weighting 50 to 100 pounds, altuough this maximunm size
igs rother uncommon. Thr murface of young gall is almost
shite 2t firet, but later changes to the color of surrounding
aormal parts and may even become dariter from the decay or
1ol iering of the surface cells. Tuwmors formed on rools of
nevhaceous plants such touato nave bron termed "soft crowm
codlsg® wuile those formed on woody plants such ac pooch anll ed
"Mrad erown mallgt.

The amount of i=jury ceunsed bhr this disease variecs with the
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nost, its age at t e tiaze of infeetion, locatlon of the Tamors
aud tie type of host response. 1 various cases btre followlng
efTects nave been recorded : retarded growtn and dwarf dev-
elopnent, chlorotic foliage, the killing of branchnes and more
varely tae death of the entire plant. In fruit trees the
infeetions of young stock are more likely to cuause iajury than
infections on older trees. In solle cGSeS mirsery losses up

to 707 have been recorded.

various investigators agrec that erown gall is & serious
and destractive dlsease of almonds, peach-3, plums, grapes ,
Ylackberries and raspberries, and is direetly or indirectly
regponsible for the unprofitable condition of plants.
In spite of the wide gpread occurrence of crown gall disease
of fruit and vegetable crops, the available reports on 1ts
oecurrence on different plant nosts in ARE arve rare. A survey

ot the literature has revealed the Agrobacteriun +tumecfaciens

attacks many plant species in ARE. Tae digesse was recorded

for the first time in Egypt by lelcaers ( 1931 ) who observed
the disease on Kaxi ( Diopyrus sp. y in (1924 ), on spple

( iblus sp. ) in 1928 aod on Flan ( Prumus sp. ) in 1931. It

is evident from the early reports 1iin aifferent mirseries for

t+he production of peach, pear, plum, =2ppley almond and

appricot that the disease increased gradually y-2Tly +111 it
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rencned 22.5 and 1.37 for pesch and pesr in 1971.  breoverT,
tie degree of infestation caleculatsd for plum and 2lmond in

1970 ghowed 10,0 aad 33.77 ocenrrence respectively.

Tn this desertation some strains of tie crown gall
organism in the ARE were isolated and their pathogenicities
were determined. Their morphological, cultural and physiol-
ogical characteristics were investigated and their complete
identification were carried out.

Veriation in tomato varieties in their susceptibility to the
disease was studied.

The host ranze of the isolated strains was determined. The
effect of different manuring treatments of tomato on disense
severity wae investigated. For controlling the disease the
offeocs of ontibiotics on the growth of the organism and
disesse severity was also investigated. 2 trial was made %o
extrrct the growth promoting substances produced by the org-
anism and to determine their effect on the growth of excised

tomsto ToOots.
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REVIEW OF  LITHiATURE

distorical :
Throughout the past half century crown gall problem has

been coamonly rezarded as the experimental model in the field

of plant oncology.

The literature dealing with this disease 1s far more
extensive than that of any other plant neoplasm.
That the fundamental aspects of crown gall nave been studied
50 intensively during the past 50 years is doubtless due 1n
lerze part to the esrly and profound influence of a specifie
heeterium zs the causal agent of this plant ncoplasm appeared

simnificunt to pathologists generally.

Grown pgall is important on apple, peach, apricot,slmond,
grape, pear, rose and cane frults.
References to what wag probably crown gall on roses and bram-
bleg can he fou~d in horticultural writings between 12870 o
1390, but no deflinite scientific investigation of the disease
wam wade until 1890, Attention vas first called to Yie ser-
iousgness of the disease in California in 1392 by Wickson and
Woodworin. 4% +.at tise, 1% was recognized as & serious

digerse of mursery stock.
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Sotw e U R39S ) emd (1900 ) A suater of oatlie fios were
fagind ealling attention Yo tie seriov=nrss of erown gall in
mirseries and the danger of “rassmitting it to the orchards.
Varring oplinlons were prevalent in 4 e Tnited States concern-
ing tie anature of crown gall, Some workers pointing 7o its
probable intectious character, wiile otiuers decided "that
these root galls are not t.e work of a parasite, but are =a
malformation following some injury of the root or some un-
congeninl condition in soil or treatment” Bailey ( 1896 ).

In Itaely Cavara ( 1897 ) was t..e first to »rove +he hanterial
nature of the disease on tne grape, but his work as well ag
that of several other writers of southern Europe was either
overlooked or discredited.

Toumey in ( 1900 ) demonstrated that the disesse was infec-
tious, but t.:ie causal organism was & new species of slime
mold to which 1e gave the name of Dendrophagus globosus. um-
erous ot..er investigatorsworsed wit: t:e disease in Burope
and Aserica without successfully isolating an inciting agency.
Salth aad Townsend { 1904 ) howover, isolated a bacterial
pathogen drom galls of the Paris daisy. Chrysanthermim fruteg-
cens, and were :ble to produce galls readily by inoculations
with pure cultures and t..e orgeniss ras described in (1007).

Tiey rave the nane o1 lacberinm tumefacieng to this orraniam

which ag sinve vroved bto be the cause of the various
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sypervlastic responses cowmracterictic of this disease on
variong hosts. Bebween 10603 and 1910 foedgecock investigaterd
tn Adgeage i1 the Tield naing the exiensive nurscries in *he
Meelesippl Villey for his experiments -nd ohesrrvations. He
attempted to clmssify the galls according to whether they
were "soft” or “"hard" and divided tre hairv root *types into
"gimple™, "wolly knot®, "broom root’, and "aerlal”. Ille
atudied the environmental conditions under which tae galls

occurred.

’

In ( 1823 ) series of investigations on crown gall
storted to accumlate as a result of a conference of mursery-
nen, ontomologists, plant patinologists, norticulturists, and
mirsery inspectors.

Tavlor & Philip ( 1925 ) observed the crown rall discase of
tie nlaond( Amygdaluscommnis ) in California which is very
widesprecd and causes severe damage.

In Eagland and ‘olland, crown gall was an important factor in
only three oxr four places.

1 Jorthwnstern kFrance no crown £all was obscrved; both the
ourseryaen and the nursery inspectors were familiar with the
dioease ard occasionslly reported it and in geveral it is

a~yvar oF any scorlous consequence ( Riker, 1923 ).

More rocently Rodigir ( 1930 ) reported erown gall had
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cpread in toe Jower Volga reolon ond its importance as a dig-
ease of Trait trerg was increasinzg. AL gurvey showed that
nunerousg apple trees were quite resistant where as others
woere very susceptible., Young pear, appricot and plum trees
were also infected, 2 year old fruit trees were found infected
wore tuan 1 year. Dobik { 1930 ) referred to crown gall of
fiuit plants in Horth Caucasus. Infections with Bacterium
tuncfaciens were found in Rostov, Bataisk, and especially
appricot, apple, pear, plum {rees, rasberry bushes and siraw-
terry plants were alffected.

In !Mississippil Barker & Weal { 1924 ) ohserved the dis-
case especially in nurseries of apple and found that crown gall

( Bacterium tumefaciens ) affeeoted primarily the Early Harvest,

Farly Moy, and Yates varietiee cousing up to 50% infeotion.
In Onio, Baxrt ( 1963 ) reported wiat appenrs o he trhe first
oceurrence of crown gall on Rhododendron.

Ark & Seott ( 1951 ) noted thot crown gall { Agrobachterium

tumefaciens ) is of economic importance in almond, peach and

valnut orchardig ixn California. The incidence of the discose
can e reduced by careful cultivation to aveid injuring the
w00t syrtem, A opulor account ilg given for the general digt-
ribvution, symptoms, causesg, varieties attacked, and control of
the so called "verrugs” discuse of the vine, which was stated

to e the game digozse asg toat known as ronga and maltia dei-
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Eohereoini i haly ss Krehe o4 Sehor 1n Geraoy as brous-
S iy srance and as hlack knot, erown knot and can kvot in
toe Tailed States.  In Arcentine te dlseuse 1s especially
poeve lent in Mendoza, San Juan and Catamarca.

Ttalian ard American investigations nrave demonstrated that
tiis disonse is canged hy t-e erown gall organism, Bacterium
buaefocions.

In Zzypt Bl-feloly, Abo-el-Danab and Abo-el-Nil ( 19€9 ) found

the hacterium was newly recorded on rose, apricot, olive and

)

elargoninm oz’ also on Hibiseus sabdariffa, Zizvphus jujuba and

Ppinciara xegisa, all werc Lot previously reported as hosts.
Aceording to tiheir serological cnaracters tie 15 isolales from
varions son. were divided into 2 zroups, pathogenicity heing

siall r within ecch zroup.

urine 1t e past twentv yrars extrosive investigations
nave been directed toward Thasic studies on +he erown gall
orsnism in relation fo eell nroliferation and migration. In
sadition to tie importance of tiese studies to the fruit dis-
easc problem they are interesting in that the organism con-
carized m3y e prove useful in solving some 0T the tasie prob-
1leng reloted to cancer in aninals,

Crown ~zall and cancer @
Jom g gl s RevtiPiuies SR T s e

ot

ginece the discovery of tae haooterial eticlogy of crown
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sl by sodtih o Towngend | 1907 ) tuis Alscage as heen Anves-
Fleat o1 by anny investioatore of pathological growth, partly
vin doubt becouse of toe repeate! assertions by Soith {1316)
+unt erown gall of plants is a cancer.

guith (1912 ) emphasized the resemblance of crown gall in
plaats to cancer in animals, he argued furthier that as cancer
occurs in plants Aue to a parasite, cancer in animals must
also te due to parasite.

The general description which Smith ( 1916 ) gave of the dis-
ense can be used of its vorious aspects, he stated "erown
zall is a peeculiar hyperplasia, tue bacteria which are the
couse of it developing sparingly and onls within the cells,
whiel they compel to devide early S0 that a great mass of
won-ecapsulated, small cell fumor tissue arises in which the

m

baoteris themsclves are invisible. The tumors, cven when
deep seated arve 00X cu ivcomplet~ly vascularised, often quite
Flachly and vory subiect to lecay.

Thoge conditions naturally result in t-e production of open
woin g, whien are suthiect to & variety of gecondary infectlous,
eoan of then very karuful to t.e plant. T.e tumor when
inoeulated on Tlesnly roote such: as t e sugar heet is often
larger t.an the root itself®.

Physiologically and stricturally the tumor resembles cancer

in many aspects., Az in cancer, the miclei of this tumor
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