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INTRODUCT IOR

3nap ovean (Phaseolus vulzaris) is considered to
te ope of the most lmpartant vegateble crop for its valu-
shle &s & source of protein, cslciuz, iron, riboflavin, and
vitenin 31. Tt ig cl2ar alsc izpartant for exportation

where the expart m_ocunt in 1972 reached 330 toas.

The bean yield is grestly effectad by wilt disesase
cauged by Fusariuad oxysporud f. sp. phaseoli. The disgesge
has long bean KNOWL &8 & deleterious disease of bean in
A.R.:. and saong parts of the world. Hartor (1929) was
the first who racorded this diseags in 3acaramento Valley
of Califorpia. Its demasge reached 50 % in & field of &pp-
roximatly 50 sress. EKendrick (1942) observed the disgease
in the seme Valley. Cerdoso (1966) recarded this disease

for the first tiose in Brazil.

The present investigation was carried out to
study the relation betwesn nitrogen and phosphorus (in
gand culture) and the resistence To this disease in bean

verietiags. The effect of nutrition on the component of

suseeptible @nd less sugceptible bean varieties and also




on the fungsal growth s apore production on 2edi&, was

concerned.

Another study was pl=yed on the effect of gystemic
fungicides on controlling the discease, fungul growth,

gporuletion, spore gerningtion and pectinase activity.

Yistopathological studies were tried with outri-
tion #nd fungicideg treatzents. “heir effect wus studied
on the tissuss area of bean plant ,mode of the fungus pentr e~

tion and finaly thne role of pectinase in inductiom fussar-

ium wilt.




ToVInG OF LITSRATURS

Enzyie activits

it PR

The ro e if pectin in plugzing is still igbated.
Dimond snd Waggcrer (1233 —arntioned thet pectins have
the wilt includine properties of osthoer polysaccamrides.
Tt hus tesn reported bty differsnt auitiars that the wilt
inducing patnogers produce pactolytic anzyles wnich could
partizlly hydrolyze tie pectins i- vascular tissues.
Gothosker et al.(l9S5);Waggoner anc Dimond {1953); 4oo0d
(1961) and De2s &and Steblann (1962) found such enzyues io

juice from crusned infected stems o tozZatd.

Scheffer ami Walker (1953%,; fuseirn g2 Faloan
(1958) attributed wilting of diseased plants to altered
viscosity of trecheal fluid. Husain and EKelzan (1958)

found that Pseudonocnzs selaracesrum produces ao extracel-

1glar polysaccharide. They added that pathogenicity of
different streins of the orgamismg weg correlated with
their ability to produce this polysaccheride. Pathogeni-
city of strains was slso correlated with viscosity of

culture filtrates, which is considersd a deasure of poly-

gaccharides concentration. Vasculer pathogen produces




an erray of hydrolytic enzymes which depolymerize pectic
amd cellulosic substances. Gothoskar <t al. (1955)

reparted that culture filtrates of Fusariua oxysporum f.

lycoperaisi, grovr on 2oist wheet bran caugsd vascular

browning amd wilt in tomzto plantg. The active factor in
these filtrates was heatlapile and non-dislyzeble, indi-

cating an enzymetic nature of this filtrate.

gimilar results were reparted ty Pierson et al.
(1955) who presented evidence on the role of pectic
enzymes in vasculer plugging =nd discoloration in tomato

wilt.

Waggoner ard Dimond (1955) reported that
Fuserium oxysporum f. lycopergici produced pectin methy—

lectarass and polygalacturonase, when it wasg grown on &

pectin~containing medivm.

Dees and Stahmenn (1960, 1962 a, 1562 b) found
that julce extracted from stems of infected plants with

Fuserium cxysporum f. lycopersici and banans plants in—
fected by Puserium oxysperum f. cubense, were found to
contain highe_r emounts of pectin_methylestrase and

chain-splitting pectolytic activity than healthy plexts

do. Since pectic enzymes play am important role in
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producing wile, che authars suggested that resistance to
f.3aris nay te dus to & suppressiosa of the faroetion of
fungal peztic enzydes bty factors in the registant tissue

s that suscertitility &y be agsosiatzd with great
- [% Y

ractic enzyme formation.
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“usain ena Dizoma (195

filtretes of F. oxysporuz I. lyccisrsi-? siowed aigh

Q

cellulage (Cx,) activity when th:

L

IIngus Wa3d grhawi on

L

Richeardts solution containing cellulose a3 cearton source
tut not waen gluccose was tne carton source. Jhsn toe
furgus was grown oo sterilizec living tomato st=a sec-
tions, the (x enzytses Wius produced but 1o enzyme w&s
detegted in non-inoculated stsm pileces. & solutionm oI
partizlly purified enzyme cwmised wilting of tomebo cut-
tings when the enzyme solutiorn was introduced tairough
cut erds of the stems far 15 - 24 hours. UNo injury was
gauged by & heat inactiveted enzyme sample. The authars
indicated that the fungus is a cellulolytic arganisn am
suggested thgt cellulase produced by this pazthogen m=y
rlay & role in the disease syndroms.

Wood (1960) eveluated the role played by pectic

enzymes in diseass. He stated that pectin snzymes Day




tlay a pars iz tne disswse development. Tt is busaed on
tre fact thut the puthogen ¢ftern produces thed in cul-
ture; end Shat creperations with pectic enzyme activity
cern produce, in cutting, soze of the neturzl diseuse
syaptols. Ia =iiition, there 1s evideznce for the sctioz
of pectic enzyaes perticularly iz the firal stages of
son2 diseaseg. dare pectinester.se und, in 30Te cuges,

decolymerass actlvities were fourd iz tae Liseazssd

[N

tissues than in nesltay plants.

Ve Dommaell (1962) exemired the dethosenicity
of & series of ultraviolat-induced muSzts of ITuseriid

oxysporun f. lycopersici in reletdon to their pectoly-

tic enzyme ioduction. 4&ll the streirs roduced pectin
methylestrage and all but one produced pectolytic
gnzynes. No correlatior wes found betwsen the =bility
to produce the emzymes, in vitro, and pathogenicity.

The a@bsence of pectolytic zctivity in ome stralo sugges-
ted that this type of enzyme is not concerned with the
production of moderate disesage symptoms in tomato planbs.

Nutrition :

Yu and Fang (1948) found that poor soil was
nape favourzble for the development of wilt disezse than
fertile soil.
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enon (1u57) found thzt the totzl phenol content
of the leavas =z petioles 1n the resistant tomato was
hizher in the infected plznts then in hoalthy ones. This
wzg not true io susceptible varieties. ne polyphenol
oxidasa lsvel varisd sccarding to tne totzl content,which
wag propartionzl to ragistancs. 1T +u8 concluded tharse-

fore, that phenols carzot be rescongibie for wilting .

Pleskov at al. (1957) detected 25 z=ino acids
froz leaves of toens grown in foertilized soil, sznd cul-
ture, with WPK, ¥X, N¥ and PK, They reported that srar-
pine was wost seriocusly affected by nutritional conditions
showing with NF & 150 % increuge and with FEK & 85 e &
decreage ou the NPK figure. The total &uount of auinoc

acids was groatest with NP exd anzlleat with PX.

7 Benedict znd Hildcbrend (1958) noted en incresse
in concentration of all &iino acldg as soybezn sten

t4gsue mabured and becaus nAe registant to infection by
gten canker, Total nitrogen of the tigsues studisd zlso

increased with plant maburity.

¥ishimra (1959) reparted that brownirs of inf-

ected water melon tissues with Fusarjud oxysporudll f.
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n{ -eur was linited in esrly stages of infzction in the
xyled peran hiyly, where &lao an incrsase of phenolle
subatences (o siraraal sctivation of phenoloxidase
cceurrad. aithouph tissue browniog procaededqtbe inved-
ing byphee, ¢t it did ot fors z chexzicsl Tarrier to
the advancing funsus, zreeliuz which wes laser found

grawing 1o the iizcolourz1 c=lls.

Toussoun et al. (1959) stated taet pathogenici-~

ty of rusgriul soleni f. phassali to be=n sbe was

govarned by the nutrition of toe uthogsz. I zddition,
disezge-deyalopient was ephanced by nitrogesn zutrition

of the fungus axd delayed by glucoge nutritiosn af it

] _ Bgins (1961, 1967 and 1969) founc that the addi-
Hional inc?emants of N, P2 05 ard K2 0 increzsed the
concentration of ¥, P and £ regpectively, in beezn tiss—
vea. This increase was significantly &nd pogitively

related to NPK in the plants.

Chi znd Hanson (1962) reparted thet the concen—
tration of nitrogen, phosphorus, ar potagsiun in &
balanced matrient solution had & profound effect on host

(Trifolipae protenge) and Fusariug diseage development.

Leagt plant growth and most disease was daveloped at the
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loweat <orcentrutio. of _utritton. In Sunerud, lv it

vigoro.; pl-woc hel wst digcuse.

fCerns cikmla; “ernavssaja and iiciporevic 11G643%)
rotiea: cuut thoe Tintmit iry welg Ut of sewdlings tended
50 OCCuLr Latel sat o e lawsr oA tu aeisher levles or L
in the aubstrate. (e %osal Coama jrotzin o ocontesnts oI
peang were incressed aud tne cerconyurate coonteut Aas

reduced oo ratsing toe level of 7 in culzure sclution.

[S

Yatte and Zimond [19¢%) izdiceted uthat poly-
phenol oxidase activity in wiltsd atens of tomato was
3 - 10 timeg kigker thnan that in tze healthy stels. n
diseaged gtems, the polypaenol oxidase activity associa-
ted with infection, raised gradually until the ninth d&y
ard increaged sharply thereafter. FPolyphenol oxidase
activity was well corralated with the geverity of foliar

symptoms and quantity of =mycelium. Vascular browning

appear2d after polyphenol oxidase sctivity became high.

Ehaj emd Plegkov (1964) reparted thet amino

b ki ot st T
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plant growth anl reduced disease ineidance.

¥ucleusn snd Byers (1968) found in field peszs
thut percencage of N decreased as the season progressed

while P remgined relatively constant.

laier (1968) stated that bean plants grown in &
nitrogen-poor samd medium were mare susceptible to inf-

ection by Fusarium soleni f. phageoll than vigorous

plants produced in & nitrogen-engriched mediua.

Osawa and Lorsnz (1968) reported that tean plants

with low P lavels produced suall plants with dull green leaves.

Bezljudnyj (1969) found that peasg well provided
with P showed a high total, protein N content and &
greater concentration of neuclo~-protein P in the proteins
than P~ deficie_mt plants,. He also added that the higher
level of protein synthesis the more rapid was the dry

matter accumilation.

Tgue (1969) 1in his trials on the effect of N, P
amd K fertilizers on bean plants, found that significeamt
intaoracti ons were most fregquent where the effect of the

geparate mutrients were significant. He also found theat

responses were greater to P than N or K. At low levels




