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Distribution of barley gpot blotch in Egypt froa
1979-81:

To determine the presence and spread of barley
spot blotch in Egypt, forty seven Barley Trap
Varieties were grown in different gcovernoraetes of
Egypt. Data obtained and tabulated in Table (4) show
that the percentage of infection and disesse severlty
differed from season to season eand from locality %o
another, Percentage of infection of these varieties
to this disesse is shown in Table (4) indicebing that
the diseasec was found in Delta and Middle Regions.
High level of gpot blotch infection was ohserved at
Kafr El-Sheikh, Alexendria, Domietta and decreased
gradually towards the south where no infection was
obgerved at Fayouum Governorate and Sout hwards and also
40 some extend in Governorates of Beheirs, Sharkia

and Gharbia.

Isolation and jdentification g;wgggrcausal orgenism:

Pwelve isolates of Helmint hosporium sativum wexre
jsolated from diseased leaves gshowed typical spot
plotch symptoms. They were ssmpled from Kafr El-Sheikh

(isolstes No. 1,,2, 3 4 and 5), Demietta (isoletes No.
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6, 7 and 8), Alexandria (isolete No. 9), Kelubia (iso-
1ate No, 10) and Giza (isolastes No. 11 and 12).

Tdentification of these isolates was carried out

according to the key of Helminthosporium species

reported by Luttrell (1951), in the USA depending on
conidiospores characters, i.e., colour, number and ger-—
mination of ccnidiospores cells, shape, measurement s,

as well as, number of pseudoseptates.

Phege isolates were, also, compared with other
jgolates previously jdentified at Mycol. Res, Div.,

plant pathology Institute, Agric. Res. Center, Giza.

Colonies were at first white becoming dark oli- -
vaceous brown with spore production. Conidiophores
pale to mid-dark browm, 150-180 U long, 6-10 U thick,
Conidia curved or straight, tapering toward the ends,
ends rounded, olivaceous,90-130 x 15- 23 U. Most

commonly 6-10 pseudoseptated,

Also, isclation from the grains showing black
point symptoms end particulary in cage of the heavy
infected plants, show that Helminthosporium sativum

was frequently isolated from these imfected grains.
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Pathogenicity test:

Pwelve isolates of Helminthogporium sativum,

were used to inoculate the plants of four barley
varieties (Teble 5) in seedling stege. Data were

yecorded after 6 days of inoculaticn.

Results indicate that isolate . No. 4 of Helmin-
thosporium sativum was more virulent than the other
igolates where 1% jnfected three varieties. On the
other hand, isolate No, 12 showed the lowest react-
jon of infection. A8 regards to the affected barley
varieties, Traill followed by Giza 1'7 were the most
affected ones. The highest disease reaction was
observed on Traill variety inoculated with isoleates
No., 4, No, 7 and No. 11, whereas, the lowest disease
regction was recorded on Mienwali barley variety in-
oculated with isolates No. 9, No. 10, No. 11 end No. 12.
Reisolation of the causals was undertaken as hefore end
the isolated fungi were metched with the originel iso~

lates.

Host range:
Results of the host range of Heilminthogporium

gativun demonstrated that Avena fatuas, Cyno

dactylon, Cyperus rotundus, Echincchloas ¢olontum,

E. crusgalli, Hordeum vulgare (Giza 117), Lolium
pe ena, L. temuler.um, Oryze sat 7a (Arabi), pol-

—n—

pC en monspelier is, getaria v :idis, Sorghum ilgare




- 64 =

Table (9): Reaction of different haxrley varieties

go twelve jgolates of H. gativunm

Isclate Vazletles and disease reactlon
Yo. 52;111'"E;Z;;'11%"’Eﬁ:}i'fziéi"’imi;i;;il
1 4 3 2 2
2 3 4 1 2
3 4 3 2 1
4 5 5 3 2
5 A 4 2 1
6 3 4 1 1
7 5 3 2 1
8 4 3 1 2
9 3 4 2 1
10 3 3 2 1
11 5 4 1 1
12 2 2 1 1

s Disease yeactions are given on 1 to 5 basis.

1 = (R) = Being registant.
2 = (MR) = Moderately yesistant
3 = (M8) = Moderately susceptible

4e5= (8B) = Susceptible




Table (6): Reaction of aifferent hosts to H. sat ivam
oo T T Reaction®
1 Avena fetua +
2 Cynoden dsctylon +
3 Cyperus rotundus +
4 Eehinochlea colonum +
5 Echinochloa crusgalli +
6 Hordeum vulgare (Gize 117) +
7 Lolium perena +
8 Tolium temulentum +
9 Oryza setive (Arabi) +
10 Phalaeris minor -
11 Phalaris paradoxa -
12 Polypogen monspeliensis +
13 Setaria viridis +
14 Sorghum vulgare (Giza 15) +
15 Triticum vulgare (Giza 139) +
16 zea maize (Hybrid 186). +
. = No visible symptoms
(%)

- 65 -

+
"

Typical symptoms O

f leaf spot.
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erena, L. temulentum, Oryza sativs (Arabi), polypogen

nopspeliensis, setarie viridis, Sorghum vulgare (Gize

15), Triticum vulgare (Gizs 139) and Zea melze (Hybrid

186) were susceptible (Table 6). On the other hend,
Phalaris minor and E. paredoxa were jmmune s These
results indiceted that gg;g;pthosQorium gativum has

a wide host range in Egypt. Reisolation cf the causal
fungus was undertaken as before and the isolated fungi

were matched with the original fungus.

Vigbility of Helmintheosporiua setivum:

Barley plants of Glza 117 variety were grown and
jnoculated at seedlings stage using the cultures of

aifferent ages of Helminthosporium sat ivum.

Data in Table (7), show that the suscepiible
variety Gize 117 was infected regardless of the stor-
age periods of cultures. The highest disease geverity
wes recorded when the jnoculun was taken from 1 month
old culture followed by that teken from two months old
culture. However, no gignificent differnces were
noticed between the two periods of 3 or 6 months., In
this respect, dlsease severity gradually increased
when the age of culture was elongated from 15 days to
1 month, whereas, 1t jecreased by elongeting the stor-

sge pericds. The Jowest percentage of the infected area



were Obgerved when the culture was stored for 18
months. The results of these atudies jndicate that

conidia of Helminthosporium gativuam could remain

vieble for at least one year without significaent re-

duction in their viability.

Pable (7): Effect of different storege periods of
cultures on the vigbility of Helminthos-
porium gativam.

[+/] L+/]
Storage periods = < 2 4 £ £ %
d o = o o g g Control
(Month) 9 8§ ¢ § B & ¢
u.—} —~4 (4\] ™ O o (o'e]
e e —————— e e ————————— L S R,
Percentage of
infection 60 80 75 TO 65 40 30 0.0
(Leaf area)
L.8.D. 0.05 13.79

# Sprayed with water only.
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Enzymes activitys

A- production of gectulolytic and cellulolytic

enzymes by three jgolates of Helminthogphorium

sativum snd effect of some fungicides on their

activity in the fgggal filtrate:

The polygalacturonase (PG}, cellulase (CX) and
Pectin Methyl Estrase (PME) activities in fungal
filtrates of jgolates No, 4, 5 end 12 of Helminthos-
phoxium sativum grown in pectin and CMC media were
studied. Results in Table (8) and Fig. ( ), Show
that the activity of each of enzymes (PG and CX) in-
creased as the time of incubation period increased.
Also, results indiceted that the highest activity of
PG end CX enzymes Wasd in the filtrate of isolate No.
4 {the wost pethogenic isolate) and the lowest acti-
vity was in filtrate of isolate 12 (the least patho-
genic isolate). Alsc, 1t wns observed that the rela-
tive loss in viscosity of pectin and CMC solutions of
aifferent isclates was faster in the first period of

inocubation.

Also, results in mable (8), indicated that the
nighest activity of Pectin Methyl Zstrase (PME) enzyme
wae in fungal filtrates of isolates 4 followed by iso-

lates No. 5 and 12.
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The effect of the different concentyations of
Plsntavax, Bayleton, Wolfen thirem and Dithane M22 on
polygalacturonese (PG) and cellulolytic (CX) enzymes
activities, in fungal filtrates of the three isolates

of Helminthosporium sativud, grown on Pectin and

Carboxy methyl cellulase (CMC) media, at pH 5.6, was
studied according to Maxwill and Batemen (1967) method.

Results in Table (9) and Pig. (3) indiceted thet
the activity of enzyues depends on the fungicidal
concentration and on the igolate of Helminthosporium
sativum used. In other words this activity differed
fyom one treatment %0 another. TFor exanple the
highest activity of PG enzyme was found in fungal
filtrate of isolate 4 followed by {solate 5 and 12

respectively.

In genersl, these yesults indicated that each
concentration of each one of =all fungicides used had
different effect on the activity of PG enzyme in their
fungal filtretes. For example in fungal filtrate of
jsolate 4, 5 end 12 the results indicsted that PG
enzyme activity was reduced when the concentration of
the tested fungicldes increased specially in cage of
Plentavax and Bayleton. Also, it was clear from results
that the concentretions of Wolfen thirem and Dithane

“22 had little effect on the activity of PG enzyme in
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the fungal filtrate of igolates 4, 5 and 12 descend-
ingly, and incressed the activiiy of PG enzyme in the
fungel filtxates of igolates in contrast arreangement

as isolates 12, 5 and 4 regpectively.

Results in Table (10) and Fig. (4) indicate that
the different concentrations of the teated fungicides
had verying effect on the activity of CX enzymes in
the fungel filtrales of the different isolates of
Helminthosporium sativum. Por example, for fungal
filtrate of isoletea 4 and 5, resulis indicated that
generally CX enzyme activity was reduced by incressing
the concentrations of all fungicides except in case of

Wolfen thiram with isolate 4.

B- Activities of oxidetive enzyumes:

The activity of Polyphenocl oxidase, peroxidase,
cateslage and ascorbic acid oxidase were determined in
both fungal filtrates and mycelial matrix cf the two

jgolates of Helminthosporium gativum grown on glucose

peptone medium for 15 and 30 days. Results are shown

in Tables (11, 12, 13 end 14).

go;;ghencloxidase getivity:

Data obtained in Teble (11) show that clear

differences in Polyphenoloxidase sctivity were found
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Pig. (4) Effect of some fungicides in fungal filt-
rates by using Talboys and Bush medium on

cellulolytic activity (loas in viscosity)
by the three isolates of H., sativum.
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between the two tested jsolates of the fungus in both

the culture filtrates and mycelial matrix.

Mycelial matrix exhibited higher activity levels
than the filtrates specially in the mycelial metrix
and filtrate of the highly pathogenic isolate after

30 days.

Peroxidase activitys

Date presented in Table (12), indicate that
peroxidase activity was reletively higher in mycelial
matrix than in the filtrates in the two isolates.
Data, alsc revealed that the highly pathogenic igolate
ghowed the highest levels of enzyme getivity in the
myceliael matrix and filtrates. However, the highest
levels of enzyme activity in both pathogenic isolates

wes noticed after 3C days from inoculation.

Catalase activitys

Data obtained in Table (13), show that cetalase
activity was higher in mycelial matrix than in filt-
rates for both isolates No. 4 snd 12. However, Cata-
lase activity was higher in jsolate 4 (highly petho-
genic) than jsolete 5. Data, also revealed thet the
highest level of enzyme aetivity wes obgerved after 30
days from jncubstion excepl in the filtrate of the

least pathogenic isolate %.
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Activity of polyphenol oxidase in both filtretes

Table (11):
x of isolstes 4 and 12 of H.

and mycelial matri
gat ivum for 2 and 4 weeks.

Polyphencloxidase ac
optical density

Igolates . Mycelisl metrix
filtrate after after
15 days 30 days 15 days 30 days
highly pathOgenic(a) 0.130 0,093 0.640 0.780
lesst pathogenic (b) 0.090 0.145 0.570 0.62C
(8.) Isolate KNo. 4.
(b) Isolate No. 12.

Table (12): Activity of peroxidase in poth filtrate and
mycelial matrix of igolates 4 and 12 of H.
gativum for 15 and 30 days.

Peroxidase activity/minuté as optical
densgity
Isolates . Mycelial matrix
filtrate after after

——— - - b e g e e S G S e M S S M

highly pathOgenic(a) C.42 0.150 0.72 08

least pathogenic (B) C.48 0.111 0.67 0.120

o

(a) Isolate No. 4
(b) Isolate No. 12
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Table (13): Activity of Catelese in both filtretes and
mycelial matrix of isolates 4 and 12 of H.
gativum for 15 and 30 days.

Isclates . piltrate after Mycelizitgitrix
15 days 30 days 15 deys 30 days

highly pathogenic’® 0.447  0.499 0.509  0.592
Jeast pathogenic (b) 0.415 0.363 0. 389 0.460

(a) Isclate No. 4
(b) Isolate No. 12

Tgble (14): Activity of pscorbic acid oxidase in both
filtrates and mycelial mattix of isolates 4
and 12 of H. sativum for 15 snd 30 days.

-——---————-—-w——-——--—-—.--—--_——-—u-—u————--—--———-—-w--———-——

Ascorbie acid oxidase/minute as
optical density

Isolates £iltrate after Mycelig%t:?trix
15 days 30 deys 15 deys 30 deys

nighly pathogenic(a) 0.284 0.312 0,302 0. 380
least pathogenic (b) 0. 302 0.265 . 315 0. 365

(a) Isolete No. 4
(v) Isolate No. 14
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Asgcoxrbic acid oxidamse:

Data in Table (14), show thatl pscorbic acid oxi-
dege activity was higher in the highly pathogenic
jgolate 4, than the least pathogenic isolate. Also,
the activity of the enzyme was higher in the mycelial
matrix than in fungal filirates. The activity of
ascorbic acid oxidase increased by jncreasing the in-
cubation perieds in both mycelial matrix and fungal
filtretes except in the filtrate of the least patho-

genic jsolate 4 which decresged from after 30 days.

Determination of oxidative enzymes activities in the

extracts of plantss

Polgghenoloxidgse activitiess

Data presemted in Tables (15 end 16) end Fig. (5
indicate that adult plents showed nigh levels of enzymes
pctivity as compared with the seedling stage. Infection
with H. sstivum increased 1n enzyme activity specially
in the resistant varieties Misnwali and C.I. 7123.

‘Also date show that the enzme activity gradually in-
creaged in the seedling stage specially in the resist-
ant varieties then slightly decreased with disease

development in the adult stage.




Peroxidase getivitiess

s e — m T

It is clear from datae presented in Tables (15 and
16) that infection with H, sativum increassed the achi-
vity of peroxidase enzyme as compered with healthy
tissues. This increase was more pronounced in resigt-
ant verieties C.I. 7123 and Misnwali followed by the
susceptible ones Giza 117 end Traill. AlsS0, it is
clear that the adult planis ghowed the highest level
of enzyme activity, However, decresse in enzyme act-
i#ity was found efter 2 deys from inoculation, Ten
days after inoculatiocn, peroxidase activity increased

again in the adult leaves.

Catalese getivity:

Date presented in Tables (15 and 16) show that
catalese sctivity was higher in seedling end edult
leaves of the tested varieties snd it is clear that
enzyme aciivity was higher in the reaistant varieties
than in susceptible ones. Data, also, show that in-
fection with H. sativum exhibited higher catalase
activity specislly in the registent varietles c.I.
7123 and Mienwali than in the susceptible varleties.
Giza 117 and Traill.
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Ascorbic gcid oxidase:

Results in Tables (15 and 16) show thet healthy
leaves from seedling and adult plants of the resistent
varieties Misnwali gnd C.I. 7123 exhibited higher act-
jivity of the enzyme than that in the susceptible
Priall and Gize 117 varieties. Tnoculation with H.
sativum resulted an increase in ascorbic acid oxidase
activity specially in the resistant varieties fhan in
the susceptible ones and also, in adult plants than in

the seedling stage.

Biechemical changes associated with resisfance to

gpot blotch disease:

A- Phenolic ccmpounds:

Total, free and conjugated phenolic contents, as
well as, ortho-dihydroxyphenols were determined as mg
equivalent of 3,4~dihydrocxy benzine (protocatechol =
catechcl) per 10 gm fresh weight of barley leaves from
a catechel standerd curve. The obtained data are pre-
sented in Tables (17 and 18) and illustrated in Fig.

(6 ), The four barley varietiea differed greatly with
regpect to amounts of phencols in their leaves at seed-
ling and adult stages of growth. Generally, the amounts
of phenols were higher in leaves of adult plents then

those of the reedling stage.
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Total phenols were feund with higher gmounts in
leaves of the resistant variety Mienwali - than the
other tested varieties. Generally, the resigtant
verieties (Mianwalil and C.I. 7123) contained higher
amounts of total phenols than the susceptible varie-
ties (Traill end Giza 117). Tt was fcund alsoc thet,
fnoculation with H. sativum increased the smount of
total phenols in resistant es well as in susceptible
ones. It was clesar that the total emounts of phenols
increased gradually {n both inoculated and healthy
leaves of resistant and susceptible varieties and
exhibiting the highest amounts after 10 daye from in-

oculetion (completely disease development) .

Concerning free phenols Tables (17, 18) and
Fig. (6 ). Tt was found that the heslthy leeves of
the resistent barley variety Mianwali exhibited the
highest amounts of free phenols ccmparing with the
other tested varieties. Tt was clear that the samé
trend of results was obgerved in both geedling and
adult plant steges. Generally, free phenols were
found to be higher in inoculated tissues than the un-
jnoculated ones and the accumulation of free phenols,
due to inoculaticn, was higher in the resistant varie-
ties than the susceptible ones especially the resiat-~

ant variety Mienwali jn the seedling stege.
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Conjugated pheiivls accumulated faster after in-
oculgtion in leaves of the resistant varieties in both
geedling end adult stages. As regerds the conjugated
phenols it wes noticed that uninoculeted lesves cont—
ained higher levels than the inoculated ones in the

two susceptible varieties.

However, at the time of complete disease develop~
ment (10 days after jnoculation) conjugated phenols
jecreased in inoculated tissues of susceptible variety
Gize 117 end resistent variety 6.I. 7123 in the seed-

ling stege.

Regarding the oxtho—dihydroxyphenols it was clear
that inoculated leeves contained higher levels of
ortho-dihydr oxyphenols then the uninoculated ones in

all tested varieties.

Ortho-dihydroxyphencls increased continuously with
disease development end yeached the maximum level after
10 days from jpoculation in sll resistant and suscept-
jtle verieties. It is of much importance to record
that the higher amounts of ortho-dihydIOxyphenols were
noticed in inoculated leaves of Mianwelil and C.I. 7123
yepistant varieties in the adult stege after 10 days
of incculation as compared with the other tested varie-

ties.
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B= Soluble suUgaIsS:

Total, reducing and ncn-redrcing sugers were
quantitatively detexrained in geedling and adult plents
leaves of the four tested barley verieties hefore or
after 2 and lv days from incculation with H, sativum a8
mg-equiValent of glucose per 1¢ gm fresh weight, using
s standard curve according tv the methods recorded by

PThomas and Dutcher (1924).

Date are presented in Tables (19, 20) and Fig. (7))
ghow that tcotal sugars contents were higher in healthy
as well as inoculated leaves of the adult plants then in
geedling leaves of the four tested barley varieties.
Totegl suger contents, in seedling leaves of the suascept-
ible varieties, were higher in susceptible varieties

leaves than the registant ones.

on the other hand, inmoculstion with H. 2atlvud
caused proncunced decrease in the amount of total sugars
after 2 and 1U deys in seedling oI adult plants of sus-
ceptible varieties, except in Gize 117 geedling afler
10 days. on the contrary, inoculetion of the resistent
Mienwali and C.I. 7123 verieties induced a congidereble
increase in the emounts of total sugars in the leaves
from seedlings and adult plants after 2 and 10 days
except Mianwali adult plents after 2 days from jnocul-

ation.
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Same trend of results was noticed a3 regards the
yeducing sugars in the four barley varleties which
indicate that inoculated leaves of the resistant
varieties Mianwali and CoI. 7123 contalned higher
levels of reducing sugals® then uninoculated ones as
s result of infection with 4. setivum in both seed-

ling and adult. plants.

Concerning non-reducing sugars the results wers
gimilar tc that found in reducing sugers in both
geedling snd sdult plants with few exceptions. Gene-
rally, jnoculated tissues contained less amounts of
non-reducing sugzars then healthy tissues except the

reasistant barley variety Mianwali.

Individual sugars:

Qualitative gnalysig:

Chrometographic analysis of leaf extracts indi-~
cate the presence of Malioge, Sucrose, Glucose, Gala-
ctose and Fructose in inoculated and uninoculated'
leaves of all the tested varieties in roth seedling

and adult plants,

Quantitative anglysis:
Data presented in Table (21) show that the adult
plants contsined higher levels of individual sugars

than in the seedling stage.
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The level of Maltose slightly jncreased eftex
inoculation specially in the resgistant variety where-

as, it decreased in the susceptible variety.

Sucxose increased gradually efter inoculation
specielly in the resistent variety but it decreased in

the susceptible one.

Glucose and Galactose increased after jnoculation
in the seedling end adult stages of mainwali resigtant
variety and decressed after 2 or 10 days frocm inocula-

ticn in the susceptible Giza 117 variety.

As regerde the amounts of Fructose it varied from
one variety to another and between the inoculated end

uninoculeted leaves with no general trend.

Generally, inoculation with H. sativum cause an
increase of different sugars in the resistant variety
Mienwali whereas, 1t decreased in the susceptible
variety Giza 117 end their is no clear correlation with
resistance C¢r susceptiblity of barley varietles to spot

blotch infection.

¢~ Free gminc acids:

Quentitative and gualitative analvsis:

.

Quantitative determinetion of totsl free eminoe

acids in extracts of barley leaves was made sccording
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to the method of buffer acetate (Rosen, 1957). The
intensity of colour was measured at 520 nm on
Spectrocolourmeter (Carl, Zeiss, Jena). Also, quali-
tative anglysis was estimeted by paper chromatograms,
Phe solvent consisted of n-butanol : acetic acid:distilled
water at the rate of 4 : 1 : 5 by volume, respectively
according to Hefimann (1967)., Colouration was obtained
by spraying the chromatograms with a solution of 0.2
nin -hydrin in acetba (W/V), Smith (1969). Thereafter
each spotwas dissolved in 50% methenol and was defer-
mined at 520 nm for all amino acids except proline which

was determined at 430 nm.

Potal free amino aclds was evaluated as mg/l0 g
fyesh weight by using the modified ecolourimetric nin-
hydrin method, 1in leaves extracts of healthy and inocu=-=
lated barley plants with g.'éativum. Data presented in
Table (22) show ‘that  the total Zfxee sdmino
acids were highest in the extracts of all varieties in
adult stage a8 compared with seedling stage. It was
alsc observed that inoculation of seedlings and adult
plants of the four yarieties with H. sativum produced
appreclable increass in the amount of total gmino acids
during 2 and 10 days after inoculation. Also, the

amounts of total free amino acids were higher after 10
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days from inoculation than 2 days. However, susceptible
varieties (Traill and Giza 117) contained higherx amounts
of total free emino acids then the resistant varieties
(G.I. 7123 end Mienwali) snd also the increase which
resulted after jnoculation was more than resistent varie-

ties.

In addition, seventeen amino acids, l.e., Cystine,
Lycine, Histidline, Arginine, Asperstic acid, Glycine,
Serine, Gluiamic, Pherionine, Alanine, Proline, Tyrosine,
Methionine, Valine, Phenylalanine, Leucine gnd Iso-
leucine were quantitatively determined, using peper chro-
matography, in barley leaves obtgined from seedlings and
adult plants either before or after 2 and 10 days from

inoculation with H. sativum.

Samples of the four barley varieties were %aken
from inoculated and unincculsted leaves of seedlings (14
days old) end adult plants (at heading stage) at 3
pericds (pre, 2 and 10 days from inecculation). In this
method the amounts of amino acids as mg/l0 gm fresh
weight in all trestments are ghown in Tables (23, 24, 25,
26 and 27).

The geventeen amint acids were found in different
levels in leaves of both seedlings end adult plants and

varied greatly in all treatments. At seedling and adult
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varieties than the suscepiible ones and increased with
increasing the age of plants before and after inocula-
tion with pathogen. The amoun.s of aromatic amino
acids increased in the uninoculated susceptible seed-
1ling verieties from 2 t0 10 days while it decreased in
the resistent ones. Also, in the seedling stage inccu-
lation with H. sativum increased the level of aromatic
smino acids in the resistant variety after 2 end 10
days. On the other hand, it decreased in the suscept-
jble ones. In the adult stsge the gmounts of aromatic
amino acids decreased in the uninoculated susceptible
varieties from 2 to 10 days while it increased in the
resistsnt C.I. 7123 veriety only. The inoculation of
H. sativum increased the amounts of aromatic amino acids
in the resistent and susceptible varieties after 2 end
1¢ deys except phenylalanine in the susceptible variese
ties after 2 deys which 1t decreased end not change in

Gize 117 and Traill variefies, regpectively.

_ The inocculation with the pathogen increased Methio-
nine and Valine smino acids in the resistant varieties
after 2 and 10 days in the seedling stage, on contrery,
it decreased in the sdult stage. The amounts of Methio-
nine and Valine were appeared with no general trend in

the susceptible varieties.
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The othef amino acids incressing and decreasing
in the susceptible and resistant varieties with no
general trend in the seedling effer 2 and 10 days from
jnoculation. Also, the results in the adult stage

show the same trend.

Pable (28): Effect of amino ecide on the growth end

dry weight of H. gativum in yitro.
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% Without smino acids.

Dats in Table (28) show clearly that the growth
of H. sativum is affected by the amino scids. In
this respect Arginine and proline enhanced the growth
greatly on conirest with the combination between

Pyrosine and Phenylalenine. Also, except in case




cf Histidine and the combination between Tyrosine and
phenylalanine the tested aminc acids increased the

growth than the control.

Toxicological studies:

1. Effect of different concentrations of 15 or 30

days crude culture filtrates of two isolates of

H. gativum on the percentage of seed germination,

coleoptile elongetion and lengih of roots:

Two isolates of H. sativum differing in their
virulence, were grown on potato-dextrose proth (PDB)
and incubsted at 25°C, for 30 days. PDB-medium was
jnoculated with equal discs of each isolate, Twenty
conical flasks (250 ml.,) were used es replicates for
each isolete. Culture filtrates were obtained after
15 or 30 days from inoculation and were filtered,
then the filtrates were centrifuged at 3000 rpm for

20 min. (Lindberg 1970).

Different concentrations of the filtrate of each
jsolate i.e. crude filtrate, 75, 50, 25% and sterile
distilled water as control were used. Hundred grains
of each of Giza 117 (susceptible) and C.I. 7123 (Resist-

ant) varieties were used and divided into ten dishes
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as 10 replicates for each variety. The grains in each
dish were watered with each of the prepared dilutions

of filtrates.

Grain germinelion percenteges, coleoptile elong-
ation and roots lengths were recorded as mentioned

pbefore., Results are shown jn Table (29).

Data in Table (29), indicate that the crude £ilt=
rate of the two jsolates induced jnhibitory effect on
the percentages of meed germination and lengths of
coleoptile end roots on both Giza 117 end C.T. 7123
barley varieties. However, the gusceptible variety
Giza 117 was more gensitive to the toxic effect of the
crude filtrete and its dilutions more than the resist-
ant one. The high concentration of crude filtrate was
the moat effective in reducing the percentage of seed
germination, coleoptile elongation and root growth of

plants of both {ested varieties.

Data alsc show that the crude filtrate isolated
from 3U days old cultures, was the most effective in
this respect than those obtained from 15 days old
cultures, proving that thq inhibitory effect increased

by ageing of the cultures.

Their wes also a correlation between the virulence

of the isclate and jts toxic effect, in this regard
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Tgble (29): Effect of different concentrations of 15 or
30 days crude culture filtrate of two isolates
of H. sativum on the percentage of seed germi-
nation, celeoptile elongation and length of

—--—--n—-o---v————u——---————----—----—u———----——-u--—

roots (cm .).

Concent- Var. Giza 117 C.I. 7123
ration Isol. -4 12 4 12
Days 15 30 15 30 15 30 15 30
Crude B 4500 22-5 5705 37.5 5705 5000 65-0 6500
filsrxate c.e. 1.3 3.5 1.3 10.5 1.0 4.1 2.4 2.6
% r,1l. G.8 3.1 0.9 4.8 1.0 4.6 1.2 1.7
8.8, 50.0 47.5 60,0 55,0 77.5 70.0 87.5 72.5
75 cC.®© 2.2 807 204 11.2 3.8 5-3 2-5 304
r.l. 1.8 4.1 1.7 703 1.8 4.8 1.5 407-
Bl 70.0 55,0 75.0 72.5 85.0 65,0 B87.5 72.5
50 C.€. 4.5 13.1 4.1 13.7 6.7 T.4 5.7 5.7
r.l. 3.7 5.7 3.9 8.4 2.9 3.8 2.3 4.0
See 82.5 75.0 95.0 85,0 97.0 87.5 97.5 90.0
25 C.Ce 8.1 18.1 7.5 19.8 9.7 9.8 8.6 13.4
r.i. 6.5 8.4 6.7 10.3 4,0 4.6 3,2 10.0
BeLe 100 100 100 100 100 100 100 100
Control C.E. 9,6 19.8 9,6 19.8 13,2 18.9 13.2 18.9
r.I1. 9,7 11.2 9.7 11.2 9,2 11.2 9.2 11.2
BeZs = % 0f seed germination c.e. = Coleoptile elongation
r.l. = xroot length.
for seed for for voot
LeS.D. ot 5% germination coleoptile length
Between varieties 2.228 0.401 0.550
s9 perlods 2.490 ¢.788 0.276
,s I1solates 1.575 0.283 0. 389
.5 Interacticn 3.522 1.416 1,038
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According to Turner (1971), these crystals were
jdentified as Helminthospcral which is one of the
phytotoxins produced by H. sativuom, and Sativene an
intermediate compound. The chemical structure cf

Helminthosporal is (C15324 2), and Sativene is

However the gquantities of the crystalized toxin
from easch of the twe isolates of H. gativum wexse

weighted. Results as shown in Teble (3U) and Fig. (@).

Tgble (30) : Amounts of isolated toxins from two iso-
1ptes of H. sativum differing in their

pathogenicity to bgrley plants.

Isclate No. filtrate
4 (Virulent) 4,633
12 (Less virulent) 2.461

Data indicate that the two isolates of H, sativum,
differing in their pathogenicity differed also in the
production of their toxins. In this respect lsolate
No. 4 the most virulent isolate produce higher amounts

of toxin then the low virulent igolate No, 1l2.




Rod crystals of toxin produced by

Fig. (&

gativum.

H.
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3. Effect of different concentrations of the purified

toxin on the percentagge of seed germinstion, coleo-

ptilé elongation and length of roots:

The effect of different concentrations of isoclated
toxin of the aforementiocned twc isoletes of H. sativum
was studied on seed germinstion percentages, coleoptile

elongation and rcot lengths.

Results in Teble (31), indicated that the ftoxin
was effective cn both barley varieties and decreased
greatly the percentages of germination, coleoptile
elongation and rcot lengths., In this regard, there was
a positive correlation between the concentration and
its toxic effect and the lowest percentage of seed
germination and shortest coleopiiles and roots were
obtained in the highest concentrations of toxins. Crude
toxin was the most effective in reducing and results
show clearly that the inhibitory effect ¢f the toxin
decreased proportionally by decreasing its concentra-

tion,

Control studies:

There are two primary approsches to sclve the pro-
blem of spot blctch control, the first is to select
registent parents for breeding resistant varieties

which will exhibit iwmmunity to all races of the causal
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Table (31): Bffect of different concentrations of the purified
toxin of two isclates of H. sativum on the percent-
ages of germination, coleoptile elongetions and
lengths of roots (cm.).

---——-—-—-—-————--————---———-——-————u-—'4-——--———n——---—-——---—--—---—

Var. Giza 117 C.I. 7123
Concentration e m————— - -
Isc, 4 12 4 12
8.8 0 47.50 0 0.00
Crude Toxin C.8. o) 1,68 G 2.48
r.l. 0 5.60 O 1.20
Sele 27.50 57.50 35.0C 40.00
75% c.e. 1.55 3.05 .75 1l.40
J.'-].. 1085 2.60 1-083 3-18
. S.8. 55.00 75.0C 65,00 72.50
5% C.e. 6.05 6.1C 3.78 5.53
r.l. 5.20 4.78 2.38 3.10
8.2. 70.00 B8T7.5U 77.50 90.00
25% C.G. 13.63 13.78 11.63 11.45
r.l. 8.08 9.45 T.13 6.83
8.2, 100 100 100 100
Control C.€. 15.53 15.70 12.75 12.95
Yo o 14.15 13.35 10.23 10.33
8.g2. = % of seed germination. c.e., = coleoptile elongation
r.1. = Root 1length. |
For seed For For root
L.S.D._at 5% germination coleoptile length
Between varieties 1.900 0,241 0.547
- isolates 1.900 C.153 1.320
.y concentration 2.010 1.324 0.03C

. Interacticn 5.010 1.872 1.353
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orgenism even under adverse climatic conditions. The
gecond is tc suppress disease development by means of
treating seeds or spraying plants with specific fugni-
cides. Studies of these two spproasches were under t aken

during the ccurse of this study es follows:

A~ Varietsl resistance:

1. Screening varieties in seedling stage:

Thirty seven varietles were tegted in seedling
stage under greenhouse conditions, the plants were
artificially inoculated and contrcl plents were sprayed
with water only. After 6 days of inoculation, reaction
of infection on the different varieties were recorded

according to Cook and Timian (1962).

Deta in Table (33), indicate that 16 varieties
were highly resistant and 5 varleties were moderately

susceptible, while 16 cultivars were susceptible.

The resistant varieties were Roho, Palmelle blue,
CM 67, Burst, C.I. 7792, A Hor 1179/59, A Hor 1182/59,
A Hor 1187/59, AS 139/60, MCU 3832, IV/94, Mienwali,
anoidium, C.I. 4638 and Baladi 16.

2. Screening varieties in adult stage:

Forty three varieties were tested to study their

resistance in field at Sakha Station, where heavy
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natural infection is usuelly observed. Seeds of each
variety were sown in single row (3.5 m.), 20 cms. epart
within each row, Reactions of infection were recorded

about 2 weeks after plant heading.

Dete in Teble (33), indicatle that the behaviour of
44 selected varieties undex field conditions in adult
plant stage were a nigh level of resistance to disease
under investigation observed on 19 cultivars, whereas
4 varieties were moderately susceptible and 13 were sus-
ceptible while 8 verieties were very susceptible. The
resigtant varieties were C.I. 7835, C.I. 8517, Dubcis,
C.I. B673, Hege 11965; Gold, Recardoc, Mansholis gron-
inger, H Hor 402/59, MCU 3834, H Hor 1068/61, H Hor
1082/58, H Hor 136G/61, Cpel B., C.I. 7123, Mut. 4009,
Delisa and Mertha. These registant varieties can be
used as parents in breeding program for developing new

resistant varieties to thig disease.

3, Effect of host age on 5po} blotch resgistance:

Studies on the effect of plant age on apot blotch
.resistance under artificial condition in gseedling stage
in an alr-conditioned greenhouse and in adult stege in
the field at Sakha Experiment Stgtion under natural in-

fection,
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Data in Teble (34), indiceted thatl host age
appears to play an importent role on barley resistance
to this disease, As regards the correlation between
the behaviour of 45 varieties in both seedling and
rdult plant étages, it was found thet these verieties
could be put in two groups as shown in Table (33).

A- The first group in which there was no effect of
.plant gge on the varietal regigstance or guscept-
ibility as fellows:

1. Seven varieties namely CM 67 - Apem, B 106 x
Research, Avt-Aths, A Hor 1168/59, H. Hor
1056/59, Suvenir k 20919 end IV/63 were

resistant in both seedling and adult steges.

2. Fourteen varieties nsmely Gelf, Bair, C.I.
7890, H. Hor 1067/59, Clipper, C.I. 7968,
H. Hor 1055/59, Atlas 46, Narym, Giza 119,
¢.I. 7791, Polong, Presio and Giza 118
were susceptible in both seedling and adult
stages.

B~ The second group in which there was an jmportant
effect of plant age on the varietal resistance or

gpusceptibility as follows:

1. Eleven varieties namely A. Hor 1171/61, A. Hor
1182/59, Bakaw 17, Lenta, C.I. 5286, Speciale,
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A. Hor 1180/59, H, Hor 1057/ 58, Szekacs 3l,
C.I. 9539 and local Marsa Matrouh showed ine

creasing resistence with age.

2, Six verieties namely A. Hor 639/6l, A Hor
1123/61, Tiroler landgerste, A. Hor 1177/61,
Benus, and A. Hor 1213/59 were susceptible in
the seedling stage and became registant with

age.

3, Seven varieties nsmely Reka 1, Giza 120,
Giza 121, A. Hor 1170/59, A. Hor 1175/61,
A. Hor 1186/51 and AS 140/60 showed increas-

ing susceptibility with ege.

D= Chemical control:

l. In the lasboratory:

Effect of different concentrations of some

fungicides en the linear growth of H. sativum:

Phe effect of 11 different systemic and non-syste-
wic fungicides each with 9 concentrstions i,e., 0, 10,
25, 50, 1y, 200, 400, 800 and 160C ppm on the linear
growth of H. sativum was investigated in vitro and four
petri dishes were used for each concentration and also
the control. Czapek's medium was used in this experi-

ment.
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Date in Table (35) indicate that all the fungi-
cides except Bavistin and Spergon almost stopoped the
linear growth of H., sativum at relatively low concent-
rations of 10 ppm. This effect increased with the in-
crease in concentration of the fungicide specially
Wolfenthiraem, Dexon, Plentavax and Dithane M45 comple-
tely inhibited the fungal growth at 50, 200, 400 and
4 ppm. respectively. On the other hand, the least
effective fungicide was Bavistin and seemed t¢ be
unsatisfactoxry.

2. Greenhouse experiment:

g~ Seed trestment:

Phe efiecct of the recommended dose of different
fungicides on spot blotch disease of barley under
greenhouge conditions is estimated and results are
recorded in Table (36). Ten seeds were sown in
every pot end %en replicales wexe carried-out for each

treatment.

Generally, the tested fungicides increased the
péxcentage of seed germination, the number of ears per
pot, the weight of grains in gm. per pot end 100 grains
weight. The severity of infection was reduced as the
fungicides were applied as seed dressing specially

Bressicol, Vitavax snd Welfen thiram. In this respect
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Pgble (36): Effect of different fungicides as geed
treatment on the control of spot bletch

of barley under greenhouse conditions.

———-s—-—--———-————-p-———-———----——_———-———-———‘-——--—--n—-————--—-

Percent-

age of Severity Nugger of ggi%%g
Fungicides germin- of ains 1
ation infection ears/ ga./ grains

pot pot) (gm.)

Wolfen thiram 90,667 13.334 24.000 20.827 3.467

Spergon 100.000 20,000 21.667 16.237 3.030
Brassicol 90.667 10.00C 16.334 9.308 3.170
Bavistin 90,000 40,000 14.334 9.989 2.777
Vitavex 80.000 13,000 17.334 11.389 2.831
Dexon 80,000 20,000 19.667 16.340 3.093
Control 70,000  T0.000 12,000 7.742 1.960

——---—n——--———-——-—---—--——r---——-————-———--——u————-——u-———---—

L.S.D. C.05 9. 327 13.820 7.820 5,377 0.490
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Bavistin was the least effective fungicide.

Results alsc indicste that the highest number of
ears per pot was obtained when the grains were treated
with Wolfen thiram followed by Spergon. Similarly the
heaviest greins were obtained from thoce treated with

Wolfen thirem followed by Brassicol, Dexon and Spergon.

b- Poliasge spraying:

Foliege spraying of the plents that reached
flowering stage of growth was carried out by using five
different fungicides. The seeds were sOwn On lBEh of
November in pots (25 cm in diameter). Ten seeds were
sown in every pot and ten replicates for each treatment
were used., The fungicides were applied at the rate
recommended for use and artificiasl infection was carried
out by spraying spore suspension of H. sativum. After
4 weeks of inoculation the upper two leaves of each
plant were used to estimate the average damage of leaf
area infected by spot blotch end Dafe obttained is recor-
ded in Table (37).

Dats in Table (37) show cleerly that the severity
of infecticn wes reduced by spraying the plants with
different fungicides specially plentavax and Bayleton.'
Phe weight of grains pexr pot and 10¢ grains weight
gsignificantly increased by spraying the fungicides after
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Table (37 : Bffect of different fungicides as spray on
the control of spot blotch of barley undex

greenhcuse conditions.

-———--——-———n-——-——-——--———--—q----—---l——-————-n-—-—-—---—--ﬂvu

Severity Number Weight of Weight of
Fungicides of of grains 100 greins
infection ears/pot (gm/ pot) (gm.)

"--——o—————-n——---——--—----—-———c-—-—-—-———---—-— - Y i G S e

Dithane M45 13.334 14.000 13.488 3.137
Plantevax 8.334 16,667 18.101 3.320
Kitazen 26,667 15.667 9.913 .2.510
Bayleton 10,000 19.667 10.714 2.946
Dithene M., 13.334 17.000 12.476 3.246
Control 76.667 12,000 5.398 1.772

L.S.D. 0.05 6.920 N.S. 3.648 0.710
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inoculation specially by plentavax, Dithrene m,, and
Jithane mﬁs. As regards the number of ears per pot

slightly increased by fungicidal spplicstions,

3. Field experiment:

e- Seed treatment:

The effect of the recommended dose of different
fungicides as seed treatment on spot bletch disease
of barley in 1980-81 and 1981-82 seasons was obtained
and results are tabulated in Tables (38 and 39).

Data in Tables 37 and 38 clearly indicate that
generslly, sll the tested fungicides reduced the
severity of infection. Also both the yield and 1000
giains weight significantly incressed as a result of
applying all the tested fungicides, In this regpect,
Wolfen thiram, Dexon and Vitevax were superior %o the

ot her tested fungicides.

Results of Sakha were almost similar to those

obtesined at Behtim since they showed the same trend.

Wolfen thirem, Dexon end Vitavax significantly
reduced the severity of infection snd increased the
yield and 1000 grains weight in both seasons. While
Brassicol and Spergon followed the aforementioned
fungicides in thelr effect. However the other tested
fungicide namely Bavistin had little effect.




Table (38) Effect of different
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fungicides as seed treat-

ment on the control of spot blotch of barley at

Sakha end Bahtim in season 1980-81.

—1-----——-———-———--——un——————————--——————-———-————n---—

-___--____-___-____-_-_-_____,__Sﬁal _______________

Wolfen thiram

Spergon

Brassicol

Bavistin

Vitavex

Dexon

Control

18.334

13.334

43.334

18.334

11.666

63.334

graing

50.940

48,900

41.270

- —— -

- G WP N W M G M e Y W A e G i o

33.334

6.667

2.450

3.206

2.887

——

45.630

46,486

43.028

47.540

47.780

42.492

-—----———.--.——--————-.—------——--——-—-—-n-———n--—----———-n-————--———-

Ilo So Do 0- 05
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Pgble (39): Bffect of different fungicides es seed treatment

on the control of spot blotch of barley at Sakha

and Bahtim in seascn 1981-1982.

Weight
of
%rains
kg./

plot)

- A g A A e e e A o e ot e

Wolfen thiram

Spergon

Bragssicol

Bavistin

Yitavaz

Dexon

Control

--—-—-----———n—-—r—“———u--——-——a—--————--—-——-—----—-

L.8.D. 0.05

2.625

1.610

2. 350

1.515

2.565

Weight
of
1000
rains
g, )

v e P e D W LR W W i MY G W W W o N W Y S M SR O

50.705

47.465

48.644

44,710

46.522

49.968

41.284

o. 820

50,280

47.255

46,663

44.705

49,588

48.455

42.083

1,272

—_-——_--------—__-.----—_--------—..--——---_---————u----—-—-—--—-
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b- Foliaege Spraying:
The susceptible variety Gize 117 was grown in
plots 3 x 3.5 m. end four plots were prepered for
each treatment as replicates and four plots without

trestment as contxol.

Artificisl infection was carried out by spraying

spore suspension of Helminthosporium sativum and

fungicides were sprayed after 24 hr. from incculation

and data obtnined is recorded in Tebles (40 and 41).

The severity of infection was reduced as the fun-
gicides were applied. The yield for each plof and 1000
grains weight significently jincressed by spraying the

fungicides after inoculation.

Dithane M,¢ (Mancozeb) and Plantavax were superior

in this respect to the other tested fungicides.

Results of Sekha were almost similar to those
obtained et Bahtim experiment Station and showed the

same trend.

Dithane M45 and Plantavaex significantly reduced
the severity of infection and increased the yield and
1000 grains weight and were more effective in disease
cuntrol, While Dithane M,, (Meneb) snd Bayleton were
moderately effective, but gignificantly increaged the
yield. At last, Kitazen was of a little effect in

controlling spot blotch disease of harley.
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Table (4L): Effect of different fuagicides as spraying on

the control cf spot blotch of barley at Sahka

and Bahtim in season 1980-1981.

—-——--q————-—-——-———_—n——--—-—-—-——-‘——a-———-——----

Sskha Bahtim
Seve- Wei;ht Welight Seve- Weight Wei%ht
Fungicides rity of - of rity of o

' of rains 1000 of %rains 1000

infec= %kg./ grains infec- (kg./ grains

tion plot (gm. tion plot) (gm.)

Dithane M45 15.000 2.330 53.167 6.667 3.500 47.111
Plantvax 8.334 2.500 52,590 5.000 3.312 48,560
Bayleton 33,334 2.470 50,386 13,334 2.700 45.681
Dithane M,, 18.334 2.160  49.959 10.000 3.043  46.397
Control 63.334 1.750 41.937 60.000 2.062 42.038
L.S.D. C.05 7.668 (.370 0.035 9,463 0.340 0,830

-——--—-—,--_--.————-——-—--—-———--—-—u---—-u—-—-’--—-—----——----———---
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rable (41): Bffect of different fungicldes as spraying on

-—-———--——-———-———-————-——-n-o-———--—-.————'-——-———r-——

Dithane M45
Plantvex
Kitazin

Bayleton

Dithane M22

Control

the contrcl of spot blotch of barley at Sakha

and Bahtim in season 1981-1982.

ap———— PR ] e d et

13.334

6,667

36.667

23.334

15,000

2.905

1.080

2. 615

1000
grains
{gm.)

52.320

51.754

45.683

49.218

48,269

——— - —

— i . o T S AN e P o

5.0C0

23.334

10,000

8.334

60,000

raing

ke, /
plot)

2.500

3.695

50,290

50.868

45.163

5C.073

48.613

41.503

----—-——-u---—-—-——---——-o-—-—--———-—-——--————-—-———-——---——-——--l--—--

-—-——-—--——-—--—.-———-————--—-—--——u--——————-—.———r-———--——--————---




