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LOTROMICTYION

o

in:rease nf yheat aad havley nroducticn ia Zgre
is urzed in the last fow years because of the rapl:
inerease in the population. In Egypt, the production
of wheat is limited to one third or less of the

5,050,000 feddaus uader culktivation (annon 1957).

It becawe necessary o liport wheat from other
countries to overcoue such shortage for human food.
For several years, it has been tried to produce wheat
and barley cultivars that are resistant to prevalent
races of the important rusts in Egypt to lncrease
yield per feddan., Losses due to rust attack are very
high especially in ecase of suscentible cultivars and
decrease in vield was wore than 3v % of the grain
yieli. Also, quality was affectected as wheat grain

in such cases was shrivilled (iichamed 1953).

Fastiduous microorzaniswms have specifie need
for ifferedt types of nutrients. The absence of
any specifiec autrients will limit or stirict its
growth. An organism starves when sirrcucdire
coaditions :lepar > in any appercciable maaner, ‘ou

the normal, !iecr-ooranisus someitimes require specific
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substances for their ncg ishwent, especially for obligzate
parasites, which may Aifferentiate he'ts bein; resiscant

or suscaptible.

This iavestirations were carried out to differentiate
betwesn the constitnents of wheat and barley plants resist-
ant or susceptible to stem rust and to correlate raust
reaction with the biochemical changes which take place in
infected host plants. It was also attcapted to seek sone
of the reqnirements for obligate parasites for their

development in host plants.
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PART (I)

REVIEW OF LITZRATURE
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Several workers reported changes in the
constituents of the wheat plants followin:; infecticen.
Previous work on this subject will be divided into

four parts,

A. Carbohydqgtes metabolism:

¥ains (1917), Browning (1954%) and Silverman
(1950), reported that sugzars in geaeral tended to
increase susceptibility of detached leaves to fangal
parasities by providing an extra source of energy
for the invacer. &Since photosynthates are unnecessary
when sugars are supplied, light and carbon dioxide
are then not essential for infection, and darkness

socustines promotes lnfection.

Waters (1828), as a result of experiuents on
the urediospore aua teliospore foruation of ten
species of rust, coacluded that "all the rust studied
are directly dependent upon the photosvathetiec activity

of the host".
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Newton et al (1929), studied the nature of
rust resistance in eisht wneat yaristles differing

widely in resistance %0 stem rust.

They showed no corresponding differences in
the physico-chemical properties of their expressed

tissue~fluids.

Gassner and Hassebrauk (1933), have shown that
available nitrogen had an effect on the ability of
the rust fungus to survive. Low levels of nitrogen
led to higher content of soluble carhohydrates and

the development of rust is retarded.

Johnson and Johnson (1934%), studied the
relationship between sugar content anc reactions to
stem rust of mature and immature tissues of the
wheat plant and concluded that as all the varieties,
lirrespective of resistance or susceptibility to rust
1n the adult stage, showed much the same difference
in the sugar content (reduciag sugar and disaccride)
content expressed as (iavers suzars) of their young
and older tissues, it does not seem likely that there
i1s any direct relation hetween sugar content and

reaction to rust.
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var-rond (1934), using detached floatlng clover
teaflets, feund that 10 percent sucrose (as compared
to 2 percent) in water increased susceptibility to
oblligate parasites, but decreased susceptibility to
facultative parasites. Apparently thils effect 18 a
matter of vigour, since vigorous plants seem generally
more susceptible to obligate parasites and less sus-
ceptible to facultative ones. Thus, leaflets removed
in the late afternoon, or young leaflets, were more
vigorous and more susceptible to rust and mildew
and less susceptible to leaf spot and anthracaoose
than those removed in the early morning or older

leaflets.

Caldwell gt gl (1934), and durphy (193%) ,
analyzed the rusted material and indicated that rust
infection reduced the concentration of soluble sugars,
but such analyses were often made on portions of adult
plants inogulated earlier with the fungus.

.
\,
A

Daly (1949, analyzed wheat leaves for several
coustituents, including sugars and concluded that none
of the fractions could be linked with resistance or

susceptibilit; .
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According te Sempio (1950), however, tie
increasex metahnlism did ot necessarily confer
resi~tance, metabolic defence mechanism iavoloing
rather an increase in rates of photosynthesis and
glycolysic over respiration, Aprevalence of syunthetice
prrocesses tends towards resistance, where as high
respiration rates causing increased degradative
processes tend toward susceptibilty. High initial
photosynthesis may provide more sugars which are
converted to insoluble products not assimible by the
parasite; or may to a substitutiono of isomers which
can be better utilized by the host than by the
parasite. OSempio suszzested that products of fermenta-
tion may be toxic to the ianvader, glycolysis thus

increasing resistance.

Cutter (1951), hypothegized that an itermediate
in metabolism, possibly the phosphorylated sugars,

uay be regulred by the rust as an obligate parasite.

Shu and Ledingham (1955), studied the nutrition
of uredospores of wheat stem rust (Pueciunia graminis)
at the Prairie Regional Laboratory, Saskboon by

1
supplylng various compounds labelled with C .
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ey dindicated that J. mannose, D-glucose, sucrose

U
J

5. D-fru-stose were utilized vetter than other

Q:;gohydrates.

They further (1936), fouad that the glucose
~5-phosphate oxidation pathway was actively iavolved

in the carbohydrate metabolism of rust fungi.

Samborski and shaw (19556), indicated that
the rust infeection of susceptible host greatly
decreased sugar content (lexose, sucrose), mostly

the sucrose fraction.

The reduction may be due to increased respira~

tion of the infected leaves.

Kamal and Naguib (1957), found that the deecrease

1n grain weight of wheat due to Puceinla gramlnls was
from b.156 to L1.3% g/100 grains in variety Tosson and
the corresponding figures for reduction of total
carbohydrates in the grain were 2171.89 to Lo2.9% umg.
slucose per 100 grains. The main reduction is
revanled in the poly-saccharide fraction, vet a

considerahle reduction was also ohgerved in the small

awount of suzars preseant ia healthy grains. The reduction
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was more from sucrose and fructose than froi: slucosc.

Daly et al (1957), and shaw & samborski (1937),
described the fundamental changes in the rates and
nature of respiratory pathway during infection of
higher plant tissues by oblipate parasites, particularly
rust fungl. Althouzh disease can cause increase of
400 % in rates with a marked lowering of C4/Cy ratic,
there is considerable uncertalnty about the carbohy-

drate changes which accoupahy the respiratory

alteration,.

Jain and Pelletier (1958), detected several
other sugars in rusted and nonrusted wheat leaves
by the use of radioactive carbon dioxlde and
reported increased labelling in sedoheptulose when

1

plants with low level of infectiou metabolized C '02
in the light.

wang (1960), reported similar results and
found that this change oecurred in uninfected host
cells of diseased leaves. Inview of the associlation
of respiratory changes with invaded tissue and coup-

licating role of light in these experiment, the
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