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ABSTRACT: Thirty bean (Phaseolus vulgaris L.) genotypes were
evaluated for -their reactions to infection by Macropkomina
Phaseolina (Tassi) Goid. under greenhouse conditions. Most of tested
genotypes were susceptible except Nebrasks and Royal Nel that are
resistant, while, Moigan, Mexico 309, Sigma, and EMY were
intermediate. The studies were based on crosses between the
resistant genotype Nebraskas and the susceptible genotypes (Giza 6
and S1) and the intermediate genotype Morgan. Isozymes banding
pattern for the four parents used in the crosses, F1 and F2
popuiations from leaf tissues showed 20 different peroxidase or
esterzse anodal bands. The number and concentration of peroxidase
and esterase isoenzymes increased owing to M. phaseolina infection.
These changes in number and concentration of peroxidase and
esterase iseenzymes were correlated with imfection by M. phaseolina
showing thaf, peroxidase and esterase activity had increased by
fungsl infection. These results suggest that peroxidase and esterase
may play a role in the active defense mechanism of the plant and
could be considered positive biochemical markers for M. phkaseolina
resistance.

INTRODUCTION  that are characterized by high

Ashy stem blight of temperature and drought
common  beans  (Phaseolus conditions. M. phaseolina has a
vulgaris L.) incited by the fungus Wide host range and geographic
M. phaseolina causes considerable distribution and also a major
damage i bean production areas Pathogen of many crops including



sorghmn, | cottpri;'?:“ soybean, ¥
chlckpea, sunflower, - :.com,.

cowpea, and- peanut (Schwartz,

1989 and Mihail 1992). “Miklas

and Beaver (1994) reported that
field resistance to M. phaseolina is

controlled by more than one gene. -

Olaya et al., (1996) indicated that
two dommant complementary
genes = ‘(Mp-1 and Mp-2)
condnt:oned _ resistance of bedn
accession ‘BAT 477 - M
sphaseolina. However ‘a d:reet
- relationship - ‘between Mp-l and
.Mp-2 and field resistance - is
-exhibited - by BAT 477.  The
number - and - concentration: of

peroxidase 1soenzymesmbean-

hypocotyls increased in. response

:to R.-solgni infection. A - highly .

"pathogemc isolate from -okra

(Hibiscus esculentus L.) stimulated
ispenzyme induction more quickly

than a weakly pathogenic one from
-cotton (Wasfy ef al., 1984) Wagih
<(1991) + reported that” ~ .both
;- quahtatlve and - quanntatl'Ve

- changes. -

demonstrated - Phaseolus
vulgaris followmg localized virus
- infection and he also’ reported that
~.mo  qualitative or quantltatlve
changes ‘in. esterase isoenzymes
-were observed in. primary bean
leaf tissues following . PMV-
- infection. B

‘in - peroxidase: * after
_abrasion and PMV infection were

-small - portions and

Fayed,:¢t. al.

Esterases had a large
number of bands and were
represented by at least 10 loci in
Maize, (MacDonald and

. Brewbaker 1972) and at least 8

loci in pepper (Mcleod et al.
1979), finally 18 isoesterase loci in
pea (Guirgis e! al. 2000).

The aim of the present

. work was to screen some bean

genotypes to infection by M
Pphaseolina. In addition,

. peroxidase and esterase isozyme
. banding patterns of parents, F1

‘and F2 generations were studied in

relation to fungal infection with M.

phaseolma

MATERIALS AND

' ~~ METHODS

1. . Isolation and
ldentlﬁcatlon of the causal
orgamsm.

Isolation from naturally
‘infected stems of bean plants were
collected from Sharkia, Ismailia
and Giza governorates. Plants

“were washed thoroughly with

running tap water, then cut into
surface
sterilized by immersing in 0.1%
mercuric chloride solution for 2
minutes, then passed in distilled

.stenhzed water and dried between

two sterilized filter papers and
transferred to  sterilized Petri
dishes containing Potato Dextrose
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Agar medium and incubated at

25°C for 7 days.

The isolated fungi were
examined microscopically  3-7
days later and identified according
to Clements and Chear, (1957) and
Gilman (1957). All fungi isolates
were purified using hyphal tip
technique. Confirmation of the
identification was kindly carried
out by Plant Pathology Research
Institute, Agric. Res. Center, Giza,
Egypt. ‘

Dry Sclerotia of M
phaseolina were produced in a

liquid medium contaming 10g

peptone, 15g dextrose, 0.25g
MgSO47H20 and O.Sg K2HP04 n
one liter of water. After two-week
incubation at 30°C, mycelial mats
with abundant sclerotia were
homogenized in a mixer with
distilled  water,  centrifuged,
washed once and then dried for 48
hrs. (Abawi and Pastor-Corrales
1989).

2. Pathogenicity test:

Three isolated of M
phaseolina  were  collected
previously; i.e. Giza, Sharkia and
Ismailia ~ governorates;  and
individually tested for their
pathogenicity on  susceptible
genotype Giza 6 under greenhouse
conditions. Pots were sterilized by
immersing them in 3% formalin
solution for 15 minutes and left to

+ Abawi
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dry for 7 days and the clay-sandy
soil used for planting were
sterilized by 5% formalin solution
for 3 weeks and left to allow
formaldhyde ‘evaporation.

Sclerotia were mixed thoroughly

in sterilized soil at a rate of 2g

sclerotia /kg of soil. About 2-3 cm
layer of the infested soil used for
the three-tested isolates of M.
phaseolina placed on top of bean
seeds planted in pots (10-cm in
diameter) arranged in four
replicates, forming a layer over
sceds. The pots were - then
incubated in a greenhouse at 20-
33°C  and 35-80% relative
humidity ~ (Pastor-Corrales and
1988 and Abawi and
Pastor-Corrales 1989). Percentages -
of pre, post emergence damping
off, and survived plants were
recorded 15, 30 and 60 days aﬁer

planting, respectively.
3. Screening of
genotypes to ashy stem blight:

Thirty genotypes namely;
Giza 3, Giza 6, S1, Bronco, Xera,
Paulista, Nebraska, Serpo, Helda,
Fasol (Flageolet), BARc-RR-9,
Belersy-RR-10, BelMioDok-RR-
8, 4-11853 (BelDakMi-RMRI),
Mexico 309, Morgan, Primel, Hab
460, Hab 464, Diacol, RC628,
Tucam, Deul, Julta, Kylian, Royal
Nel, Coby, EMY, Nerina and
Sigma were used. These genotypes

bean
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were

Vegetable Research Department,
Agricultural Research Center, to

screen their susceptibility to ashy

stem blight disease. Four -surface
sterilized seeds of each genotype
per pot were planted in sterilized
pots (10 cm in diameter) under
artificial inoculation .and _four
replicates were employed for each

treatment. Four pots containing =

sterilized soil were used as control.
Percentages of pre, post
emergence damping-off, survived
plants and disease severity rating
were recorded after 15, 30 and 60
days after planting, respectively.

4. Disease assessment:

Disease severity ratings
were recorded after 60 days of
plantation using a pretransformed
scale from 1 to 9 similar to the
severity scale (Centro Internacinal
de Agricultura Tropical (CIAT)
(Schoonhoven and Pastor-Corrales
1987). Disease severity rating
(DSR) 1-3 resistant, - 3.1-6.0
intermediate and 6.1-9.0
susceptible. _ ‘
5. Crosses between selected
genotypes under green house
condition: ,

Four genotypes (Nebraska,
Morgan, Giza 6, and S1) were
selected from thirty genotypes and
crossed. Nebraska was used as

obtained’ from Centfal.
Administration of seeds (CAS),

Fayed, ef. al.

resistant female parent Morgan as
intermediate parent, Giza 6 and S1
as  susceptible parents . were
employed as males. F1 seeds were

planted to obtain F2 seeds. The

parental seeds and their F1 and F2
seeds were sown in pots under
infection and un—mfeetxon
conditions by M. phaseolina. The
investigation was carried out at the
greenhouse, El-  Kassassin
Horticultural Research Station

during 2000-2003.

6. Peroxidase and KEsterase
assay in leaves of parents, F,
and F, generations plants:

a. Enzyme extraction: After
three weeks, leave samples (5g) of
each three infected and non-
infected plants of each parent and
F1 were taken randomly, while F2
plants were taken from resistant
and susceptible plants. Samples
were crushed directly in an ice-
coild (0-4°C)/M tris extraction
buffer, pH 7.8. The enzyme
extraction buffer and procedures
were applied according to
Tanksely and Orton (1983).

b. Gel preparation: sample
loading and electrophoresis: For
separating gels,.a 15% and 17.5%
discontinuous non- dissociating,
polyacrylamide gel mixture, using
a stock of 30% acrylamide was
loaded in 20 x 20 cm. Bio-Rad
BROTEN-II Vertical Slab Cell.
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Sample  volumes  with
equal protein concentrations were
used for loading in gels after
determining the concentration of
protein in all samples according to
Bradford (1976). The buffers used
in sample loading and
electrophoretic conditions were
described by Guirgis et al., (1996).
, c. Staining and data
collection: for detection of
isoperoxidases, gels were
incubated for 30 minutes on 30°C
in 0.01% benzidine hydrochloride
in 1M sodium acetate solution of
pH 4.7, few drops of 30%
hydrogen peroxid were added
immediately =~ (Guikema  and
Sherman. 1980). :

As for esterase isozyme
bands detection, Kahler and Allars
(1970) procedures were applied
with some modification suggested
by Tanksely and Rick (1980). The
gels were incubated in a freshly
prepared mixture of ‘@ and PB
naphthyl acetate and 0.1% fast
blue RR salt. Then, gels were kept
in the staining solution in a dark
cabinet at 30°C for 1-2 hrs. The
traveled distances by isozyme
bands were recorded directly using
a UVP fluorescent transilluminator
pattern and photographed.

7. Statistical analysis:

The data were statistically
analyzed using the analysis of

2219

variance procedure for completely
randomized experimental design.
Treatment means were compared
using Least Significant Difference
(L.S.D) according to Snedecor and
Cochran (1967).. -

RESULTS AND

~ DISCUSSION B
1. - Isolation, identification
and pathogensis: - -

* Three isolates ‘were isolated
from stems collected from
different locations (Giza, Sharkia
and Ismailia governorates) and
identified .as  Macrophomina
phaseolina (Tassi) Goid.  the
causal organism of ashy stem
blight disease of bean (Mpl, Mp2
and Mp3) respectively.

The pathogenicity test was
carried out using the three isolates
of M. phaseolina. Data shown in
Table (1) indicated that, all the
tested isolates were pathogenic to
Giza 6 bean genotype. The isplate
Mpl, which isolated from bean
stems at Giza governorate, had a
superior effect on Giza 6 .and was
the most pathogenic isolate since;
it caused 56.25, 25.0, and 18.75%
of pre, post emergence damping-
off and survived plants,
respectively followed by isolate
Mp2, which isolated from Sharkia
governorate, its anaiogous values,
were 31.25, 12.50, and 56.25 % of
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- Fayed, et. al.

Table (1): Pathogemcnty test of three isolates of M. phaseolina tested on
C susceptible genotype (Glza 6) after 15, 30 and 60 days from

. sowing under greenhouse conditions.

: %of emergence damping-off Yoof

M. phaseolina isolates S Survived plants
j Pre(15days) | . Post (30 days) (60 days)

Giza isolates (Mpl) 56.25 25.0 18.75

Sharkia isolates (Mp2) 31.25 12.50 56.25

Ismailia isolates (Mp3) 18.75 0.00 81.25

Control 0.00 0.00 100.0

LSD .05 18.14 11.54 32.82

pre, post emergence damping-off
and survived plants, respectively.
Isolate Mp3, which isolated from
Ismailia governorate, was- less
pathogenic isolate then exhibited
18.75, 0.0, and 81.25 % of pre,
post emergence damping-off and
survived plants, respectively.
Control treatment did not score
any data for all the tested
parameters and gave 100%
survived plants. Generally,
isolate Mp1 of M. phaseolina was
more effective than the other
tested isolates so that, it was
chosen for further studies. '

2. Reaction of bean genotypes
to M. phaseolina under
greenhouse conditions:

The reactions of the 30
genotypes were carried out to
evaluate susceptibility to infection
with M. phaseolina (isolate Mpi)
under artificial infection. Data in

Table (2) indicated that, Nebraska
and Royal Nel genotypes were
resistant while Kylian, EMY,
Mexico 309, Sigma, and Morgan
were classified as intermediate
genotypes. Giza 6, iS1, Diacoal,
Serpo, and Xera were classified as
susceptible. Nebraska genotype
recorded 6.25, 0.00, 93.75 % and
1.8 of pre, post emergence
damping-off, survived plants and
diseases severity - rating,
respectively. Morgan genotype .
recorded 37.50, 12.50, 50.00% and
50 of pre, post emergence
damping-off, survived plants and
diseases severity rating,
respectively. The  susceptible
parents S1 and Giza 6 were
recorded 50.0, 25.0, 31.25%, 7.0
and 50.0, 37.5, 12.5 %, 8 of pre,
post emergence, survived plants
and diseases severity rating,
respectively.
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Table (2): Percentage of pre, post emergence damping ofl, survived plants
and diseusc severity rating of 30 bean genotypes under artificial
infection with M. phaseoljna in greenhouse..

) % Of emer ing-off | % Of survived pl L
Genotypes : genop damping * s:(l;v;: pants DSR (1-9) _
Pr= (15 days)| Post (30 days) (60 daysy - E
Nebraska 625 | o000 9375 © - 18
Royal Neal 2 000 375 25
| Kylian 3625 | 000 68.75 35
Mexico 309 3750 | 000 6250 40
4-11853(BelDakMi-RMRI)| 3125 |  12.50 56.25 45
Fasol (Flageolet) 3125 |, 1250 5625 | 45
Sigma s | 1250 56.25 48
EMY 31.25 1250 56.25 1 a8
Morgan 3750 || 1250 5000 5.0
Julta 5000 |, 625 43.75 58
Bronco 56.25 625 37.50 6.0
Paulista 43.75 1875 37.50 6.0
Bel MioDok-RR-8 4375 | 1875 37.50 60 -
Deul 4375 | 1250 4375 6.3
Hab 464 5000 | 1875 31.25 6.5
I'ucam 4375 | 1875 37.50 6.5
Coby 5625 <625 37.50 6.8
s 50.00 | 250 3125 10
Bel Jersy-RR-10 6250 | . 1250 25.00 7.0
BARc-RR-9 50.00 18.75 3125 70
Primel 6250 | 1250 25.00 70
Helda 6250 | 1875 18.75 75
Nerina 6250 | 1875 18.75 75
RC 628 . 6250 |, 1875 18.75 78
Giza 6 5000 | 375 12.50 8.0
Hab 460 56.25 3125 12.50 8.0
Diacol 75.00 12.50 12.50 8.5
Giza 3 62.50 3125 625 88
Serpo 4375 50.00 6.25 88
Nere Poe3Ts 000 625 38
1
L.8.D. g0s L3847 27.19 34.03 1.08
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3. Peroxidase isozyme
polymorphism and fungi
infection with M. phaseolina:
The Zymograms of
isoperoxidase banding pattern for
four parental, F1 and F2

populations in leaf of un-infested -

plants showed 20 peroxidase
anodal ‘bands (Photograph 1,
Figure 1 and Table 3). The fast
migrating band has the position of
41 cm anodal to the origin
appeared to be active in all leaf
tissues of parental, F1 and F2
populations except the F2 cross
(P1xP2). This suggests that this
band might be controlled by the
presence (+) versus absence or
null N alleles. Such
polymorphism was described by
Staples and Stahmann (1964) and
Sako and Stahmann (1972) in
beans and Reddy and Stahmam
(1975) in peas.

In addition, the zymogram
of anodal banding patterns showed
that the intensities of the bands
were condensed  respectively,
especially in F1 and F2
generations. The zymogram of
isoperoxidase demonstrated that,
the anodal variant at the position
1.5 cm anodal to the origin was
found to be predominant in all
screened leaf tissues of parental
genotypes and their F1 and F2
generations except P4 and F2

Fayéd, et. al.

1

cross (P1xP3). This means that
this variant is dominant in all leaf
tissues of beans, exhibiting a sort
of specificity. Such tissue
specificity  for  isoperoxidase
appeared to have a considerable
role in expressing variability of
different molecular forms of this
enzyme. In this regard, Upodhya
and Jonice Yee (1968) reported
that, the stages of development at
which isozymes appear or
disappear related primarily to the
“turning on” or depression of loci
controlling or modifying synthesis
of isozymes. '

The electrophoretic
banding pattern for peroxidase
isozymes in infected plants of four
parental genotypes and their F1
and F2 generations; presented in
Photograph (2), figure (2) and
Table (4); showed 23 peroxidase
anodal bands in most entries.

These zymogram showed
that the intensity of the bands
increased after fungal infection
especially in bands had the
positions of 0.5, 0.7, 0.9, 2.5, 2.7
and 2.9 in parental genotypes and
their F1, F2 generations.

These changes in number
and concentration of peroxidase
isoenzymes might correlate with
infection by M. phaseolina
suggesting that peroxidase activity
had increased by fungal infection
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Photograph (1): Polyacrylamide gels for Peroxidase isozymes in leaf tissue
extracts of four parental genotypes, F1 and F2 generations of
beans before inoculation with M. phaseolina
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Photograph (2): Polyacrylamide gels for Peroxidase isozymes in leaf tissuc
extracts of four parental genotypes, F1 and F2 generations of
beans after inoculation with M. phaseolina

P1= Nebraska P2= Giza 6 R= Resistant

P3=5§1 P4= Morgan S= Susceptible
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Table (3): Isozyme expression of peroxidase banding patterns
represented as presence (+) or absence (-) of different
_isozyme variants in leaf tissue: extracts of bean before

inoculation with M. phaseplina.
Migration | 1 boel st L2 |3 |22 3 ||

\“ vl RN R SR -V F- -9 YA RS §-Y
| 4] + +_ + I R T I I B B e B B
2 |39 [+prl|HpEpr A
3 3.7 +1+|+1+ ++ + A+l + )+ -1+ 4
4 3_5 |+ + [+ |+ + +. + |+ + ]+ -]+ +
5 B T TR I A I IS 2 S8 IS IS S (RS I PR
6 3.1 |44 + +l+ T+ e+ +|+]-]+]+
7 . .2_9.' + R 5 IR B S A I I AR B B S
8 : 2,7 B B B R B S 95 O [ ) RO [P O U A
9 25 wl+ e+ + ]+ +|+|+]+]-]+]+
10 23 + + +|+] + [P PR IO [P (PO (PR I (O
11 2.1 " 71.*: R e ]|+
12 1.9 |+|+p+t+]+ [+ |+ |+]+][+]+]|+]+
13 1.7 | +. .+ RN IO I L T N R B
14 1.5 |+ |+ i + PR I O [ [ R R I I
15 1.3 +(+ |+ |+ + |+ +|+]|+]|+]|+]|+]+
16 1.1 ++ |+ ]+ + |+ |+ |+ +|+|+]+]+
17 0.9 w4+ |+ |+ +]+]+]+
18 0.7 +f+l+t+]l + ]+ 7+ 01+ 40 +]+1+
19 0.5 + [+ ]+ |+ + ]+ |+ |+ + ]+ +]+]+
20 03 aNMMMEEIR RN
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Table (4): Isozyme expression of peroxidase banding patterns
' represented as presence (+) or absence (-) of different
isozyme variants in leaf tissue: extracts of bean after

, inoculation with M. phaseolina.”
dJM - T ) Fl ' F2
igrati | | ‘
Sl cm)) =l xl = A a &~
SIR|S|R|S
1 | 47 - -1 ~-1+ + + + + + + - - -
2 4.5 -l -1=-1+1 + + + |+ + + - - -
3 43 - -1 + + + + + + + + - - -
4 | 41 - -1+ +] + ]+ + ] + + + + + +
5 3.9 S T 2 A O R TS I S RPN IRFUR P
6 3.7 + [+ e+ ]+ |+ + + | + + |+ + +
7 3.5 + [+ + » +l+ ]+ F s+ + 0+ 4+«
8 3.3 + |+ |+ ]+ ]+ I P + + I+ !+
-9 3.1 +{+l+f+l 4] 4] 4 PO R B B + | +
10 29 + )+ |+ 1+ ]+ ]+ + + | + + +. + +
11 2.7 + |+ [+ ]+ ]+ + |+ + + + + |+ +
12 2.5 PO IO IO R O PO + + + + + +
13 23 + | + ‘ + |+ ] + + + + + | pe +. + +
14 2.1 + |+ |+ |+ ] + + + + | + + + | + +
15 1.9 + |+ + |+ + + + +‘ + + + + +
16 1.7 +l+ |+ L+ + ]+ + + + + + + +
17 15 FON I O I O O + )+ o+ o+ o+
18 13 J+ |+ |+ ]|+ + ]|+ + + + + + [ + +
19 1.1 + |+ |+ +] + + + + + + + + +
201 0.9 + |+ P+ +] + |+ + + + + + + +
21 0.7 + |+ [+ ]+ ] + + + + + + +. + +
22 0.5 |+ |+ +]+ + + + + + + + +
23 0,3' + |+ [+ |+ + |+ + + + + + |+ +
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These also mean that, peroxidase
might play a role in the active
defense mechanism of the plant
and could be considered as
positive biochemical markers for
M. phaseolina resistance. These
- conclusions were found correlated

by Wagih (1991) and Wasfy ef al.

(1984) in bean. The increase is
generally of a quantities nature
affecting the entirely new isozyme
bands have occurred Hislop and
Stahmann, (1971).

4, Esterase isozyme

polymorphism and fungal
infection with M. phaseolina:

The electrophoretic
banding pattem for esterase
isozymes in.un infested plants of
four parental genotypes and their
F1 and F2 +wgenerations are
presented in Photograph (3), figure
(3) and Table (5). These esterase-
banding pattens showed 20
esterase anodal molecular forms
which were not expressed in all
studied genotypes.

The electrophoretogram of
esterase isozymes showed that, the
variant at the position 4.8 cm
anodal to the origin was the fastest
band while the variant at the
position 0.1 was the slowest band.
The anodal band at the position
4.8 cm. to the origin could be
assigned as presence (+) and
absence (N) alleles might be

Fayed, et. al.

involved in  controlling its
expression in leaf tissues of bean
(Table 5).. The variants at the
positions 4.6 and 44 cm to the
origin were found to be active in
P4 and F1, crosses (P1xP2) and
(P1xP4). While the anodal band at
the position, 4.2 cm to the origin
was active in P4, all F1 and F2

“generations except F2 of the cross

(P1xP2). These bands might be
controlled by two alleles.

The variant at the position
4.0 cm anodal to the origin was
found to be active in all screened
leaf tissues of parental, F1 and F2
generations, this mean that, this
bands is dominate. '

A cluster of three esterase
isozymes, which had the positions’
3.8, 3.6 and 3.4 cm anodal to the
origm were found to be
predominant in all screened leaf
tissues extracts for the parental, F1
and F2 genotypes (Photograph 3,
figure 3 and Table 5). The isozyme
intensity of these three-banded
cluster were similar in parental
genotypes and F1 hybrids, but
varied in F2 populations, _

The isozyme variants at the
positions 3.2, 3.0, 2.8, 2.6, 2.4 till
20 cm to the origin were
condensed in their intensities
especially in P1, P2 and F1
hybrids of bean, but differed in F2
populations.
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Photograph (3): Polyabfylamide geis for Esterase isozymes in leaf tissue extracts
of four parental genotypes, F1 and F2 generations of beans before
1@cﬂah0n with M. phaseolina
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Photograph (4) Polyacrylamlde gels for Esterase isozymes. in leaf tissue extracts of
four parental genotypes, F1 and F2 gcneratlons of beans after
inoculation with M. phaseolina

Pi= Nebraska P2= Giza 6 R= Resistant

P3=S] P4= Morgan S= Susceptible
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Table (5): lIsozyme expression of esterase banding patterns
represented as presence (+) or absence (-) of different
isozyme variants in leaf tissue extracts of bean before
inoculation with M. phaseolina.
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T FLT 2
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7 36 . + + ~+ ]+ N ‘ + |+ + |+ | +
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9 3.2 + |+ +|¥]| + + + + v + + + + *
10 3.0 1+ ]+ + + + |+ + + + +
11 2.8 + |+ 1+ ]+ :+ + + + + + + + +
12 2.6 N EIEEN S + |+ ]+ b+ s+ +] +
13 3.4 1+ + ,+’ ¥ . + + 1 + + |+ + + + +
14 p 32N N O R O P I + + + + +
15 2.0 + |+ ]+ ]+ + + >+ + + + + + +
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17 0.7 e+ s+l e+ ]+l s+ 4] +]+ 4
18 0.5 + |+ 1+ ]+ + + |+ + + + + + +
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Table (6): Isozyme expression of esterase banding patterns represented
as presence (+) or absence (-) of, different isozyme variants.
in leaf tissue; extracts.of bean after inoculation with M.
Pphaseolina. ' . ' '
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Migration 1 o | -

Bonds distance | P1| P2 | 73 | Pa gleiz| 55| %

(cm) SR Nl I
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8 38 + + |+ + +. + | + + )1+l + ]+ + +
9 36 + + i + + + + + + |+ + ] +]+ +
10 34 Lo e} + + R Y IR IR R BN
11 32 |+ + + + + + + + |+ ]+ |+ + ]+
12 -3.0 + + | #+ + + + R I I IR e
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15§ 24 + + + + + + + + |+ 1+ |+ ]+ ]+
16 22 + + |+ + + + + e+ e] s ]
17 2.0 + + + + + 4+ + T+ |+ [+ |+ + |~
18 1.1 + + + + + + + + |+ ]+ )+ )+
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20 0.7 + + + + + + + |+ |+ +|+1+]|¥
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The electrophoretic
banding pattern for Esterase
isozymes in infected plants of four
parental genotypes and their Fl
and F2 generations are presented
in Photograph (4), figure (4) and
Table (6). The electrophoretogram
of esterase in the screened leaf
tissues showed that, the variant at
the position 5.2 cm anodal to the
origih was found the fast band
while the variant at the position
~ 0.1 cm was the slowest band. The
number and concentration of
esterase bands increased after
infection with M. phaseolina.
Twenty three bands were found
after infection obtained among P4,
F1, F2 cross (P1x P3g) and (P1x
P4 g). .

The variants that appeared
after inoculation by M. phaseolina,
might mean that, fungal
inoculation induces many elicitors
during and after the time course of
fungal  development.  These
elicitors affect different metabolic
reactions causing the appearance
of the isoesterase variant of the
position 5.2 cm anodal to the
origin. Also, the
electrophoretogram of isoesterase
leaf tissues of parental genotypes
and their F1 and F2 generations
showed the appearance of the
variant band at the position 1.1 cm
anodal to the origin. Meanwhile,

~ Fayed, et. al. **

the zymogram of isoesterase
showed that, the intensities of
anodal bands at the bands had
positions 0.1,0.3, 0.5, 0.7, 0.9 and
1.1 were condensed after the
inoculation with M. phaseolina.
This clearly indicated that, esterase
may play a role in the active
defense mechanism of the plant
and could be positive biochemical
markers for M. phaseolina
resistance. Similar conclusion was
reported by Roby et al. (1985) and
Zhang and Punja (1994) who
reported that the appearance or
disappearance of  different
isoesterase molecular forms might
be as a result after fungal
inoculation, suggesting that a
group of elicitors might be
induced thereby affect the
regulation mechanisms of
isoesterase loci during the time
course of infection and /or
interfere with many metabolic
pathways causing a transitory
inhibition of some molecular
forms of esterase through different
elicitor induced during fungal
infection.
REFERENCES
Abawi, G. S., and M. A,, Pastor-
Corrales, 1989: Charcoal rot
screening  procedure  and
virulence of Macrophomina
phaseolina isolates on dry



Zagazig J.Agric. Res., Vol .30 No.(6) 2003

edible beans. Turriabla, 39:
200-207. -

Bradford, M.M.1976: A rapid and
sensitive - - method for
quantitation of mlcrogram

quantities of protein utilizing

the principle of protein-dye
binding. "Anal. Biochem. 72,
248-254. '

Clements, F.E. and C. 1. Chear,
1957: The Genera of Fungi,
Hofner publishing co. New
York 496 pp (c.f. Eisa, Nour-
Jehan 1998).’

Eisa, Nour-Jehan, M. M. E. 1998:

Studies on root rot disease of
bean in Egypt. Ph. D. Thesis
Fac. Agric. Suez Canal
University, Egypt.

Gilman, J.C. 1957: A Manual of
Soil Fungi: The Collegiate
Press Inc. Ames. Iowa, 392 pp.
(c.f. Eisa, Nour- Jehan 1998).

Guikema, J.A. and L.A. Sherman,

1980: Electrophoretic profiles

of cyanobacterial membran

polypeptides showing
hemidependent ‘peroxidase
activety. Biochem. Biophs.

Acta, 637: 189-201,

Guirgis, A.A.; A.A. Mahmoud and
AM.  El-Fouly 1996:
Molecular  diversity, identity,
genetic distance and
heterozygosity in cucumber
populations. Zagazig J. Agric.
Res., 23(5): 763-772. :

2235

Gu1rgls A. A., Suzan, A. Swidan,
A.HM.El-Fouly, and T. A.

Ismail, 2000: Maliate -
dehydrogenase and  esterase -
isozyme¢ loci and - alleles

associated with high and low
values "of some quantitative

. traits in F2 generation of pea.
Zagazig J. Agric. Res., VoL
27, No,. (1): 115-133.

Hislop, E. C. and, M. A. Stahmann
1971: Peroxidase and ethylene
production by barely leaves
infected - with  Erysiphe
graminis {. sp. Hordei. Physiol.
Plant Pathol, 1:297-312." _

Kahler, A. L. and R W. Allars,
1970:  Genetical  isozyme
variants in barely. I-Esterase.
Crop. Sci., 10:444-448.

MacDonald, T.  and JL.
Brewbaker 1972: Isoenzyme
polymorphism in flowering'
plants. V- The -isoesterase of .
maize: Tissue and. substrate
specificities and responses to
chemical - inhibitors. Hawaii
Agric. Exp. Stn. Tech. Bull
89, 24 pp.

Mcleod, M. J; WH,, Eshbaugh

and S. L Guttman 1979. A
preliminary biochemical
system study of the genus
Capsicum  (Solanaceae). P.
701-714. In: J. G. Hawkes.
R.N. Laster and A. D. Shelding
(eds.). The . Biology and



2236

|

Taxonomy of The Solanaceae
Academic Press. New York.
Mihail, J. D. 1992,

Macrophomina. in: Methods
for Research on Soilborne
Phytopathogenic Fungi.. L.L.
Singleton, J. D. Mihail, and C.
M. Rush, eds. American
Phytopathological Society, St.
Paul, MN. Pages 134-136

Miklas, P. N. and J. S. Beaver,

1994: Inheritance of field

“ resistance to ashy stem blight
in dry bean. Annu. Rep. Bean
Improv. Coop., 37: 233-234.

Olaya, G., G.S. Abawi, and N.F.
Weeden, 1996: Inheritance of
the resistance to
Macrophomma phaseolma and
identification  of - RAPD
markers linked to the resistance
‘genes in beans. Phytopathology
86:674-679.

Pastor-Corrales, M. A. and G. S.
Abawi. 1988: Reactions of
selected bean accessions to
infection by Macrophomina
phaseolina. Plant Disease 72:
39-41.

' Reddy, M. N. and M. A. Stahmum,
1975: Malate dehydrogenase in
the Fusarial wilt disease of
peas. Physol. Plant Pathol. 7:
99-111.

Roby, D.; A. Toppan and T.M.
Tugay Esquerre, 1985: Cell
surface in plant-microorganism

Fayed, et. al.

|
I,

interaction V. Elicitors - of
fungal and of plant origin

trigger the synthesis of
ethylene and of cell wall
hydroxyproline-rich

glycoprotein in plants. Plant
_Physiol., 77: 3, 700-704. _

Sako, N. and M. A. Stahmann,
1972: Multiple  molecular
forms of enzymes in barely
leaves infected with Erysiphe
graminis F. sp. Hordei. Physiol
Plant Pathol, 2: 217-226.

Schoonhoven, A. V., and Pastor-
Corrales (eds.). 1987: Stander
system for the evaluation of
bean germplasm. Centro Inth
Agric. Trop. (CIAT), Cali,

Schwartz, F. H. 1989 Additional
fungal pathogens. in: Bean
Production Problems in the
Tropics, 2™ ed. H. F. Schwartz
and M. A. Pastor-Corrales, eds.
CIAT, Cali, Colombia. Pages
231-259.

Snedecor, G. W. and W. G.
Cochran, 1967: Statistical
Methods. 6™ ed. lowa State
University press, lowa, U.S.A.

Staples, R. C. and M. A
Stahmann, 1964: Changes in
proteins and several enzymes
in susceptible bean rust fungus.
Psychopathology., 54: 760-680.

Tanksely, S. D. and C. M. Rick,
1980: Isoenzyme gene linkage
map of the  tomato:



Zagazig J.Agric. Res., Vol .30 No.(6) 2003

. Applications in genetics and
breeding. Theort. Appl. Genet.,
57:161-170.

in Plant

1983: Isozymes

Genetics and Breeding Part' B.

Elsevier, Amesterdam. -

Upodhya, M. D. and Jomcé Yee

1968: Isoenzyme
polymorphism in flowering
plants. VII-Isoenzyme

variations in tissues of Barely
seedlings. Phytochem., 7: 937-
943.

WagihE. E. 1991: Stress proteins
and isozymes of
phosphatase, esterase, and
peroxidase in  Phaseolus
vulgaris following localised
virus infection. Assiut Journal

acid

2237

. of Agricultural Sclences 22,2
" 65-81.

" Wasfy, E.H; H.M. Sheir; A.Y. El-
.. Tanksely, S. D. and T. J. Orton,

- Meteny, M.M.- Darweesh,
1984: Changes in peroxidase
isoenzyme pattern of bean
~hypocotyl due to infection with

‘Rhizoctonia solani.

Transactions of the British

Mycological Society. 82: 1,

154-156.

Zhang Y. Y and Z. K. Punja, 1994.
Induction and characterizations
of chitinase isoforms in
cucumber (Cucumis Sativus

L.): Effect of elicitors,
wounding and pathogen
inoculation. Plant  Science

limerick, 99, 2: 141-150.

el Aol 30 ya Laglha g Lpag 3N Cgaldiad p 5 g el cap AN
Ll pualdl 3 dpake )0
GOl b g3 < anaa bl 2 gana gl * o Cpuea 2aal
* QS saaa plia
QA dmdy et 30 A 150 pud®
5ial-4uel 51 iyl 38 pam ARl Gl pal &igay agaa o
Apola ¥ @l dadl (s yay Al Ul gualill il e G e Vo palli 05
Aual okl adame CilS g Aygeall Gyl Caad Uil guali Wiaghy Sle ) tod 4 ol
Ao glia 1l s gy a8 cosiaadl k) lae Lo dilisie il 5o A dclaa
Ui gia Do gtie |y sl gl g Lopang?" e $SSsn g o yse il Gkl Ly 5 aill
AS aoye 08 NSy Kau s psiad Y1 G e Jlo Al 22n Caaie) Sy il



2238  Fayed, et. al.

BRCPRT ey LIpgey 42}'5)0-‘"1"\*-* LS ST 51 a5m 5 iyl g
TS 3 byl dnay ey Tbes) O g S D ki Y+ amg 3y
Sy 2e B il e i) )\ssu..,a lghiia Y 0 aaal ISy By V1 clgiiad
iga i g Sla iy Adualfl 2my ) 5 sy gl @ On IS a3 el il

+ hadll il daglie LSS b LaadS 90 B jady Uil gali





