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Abstract: Soybean (Glycine max (L.} Merr,) is able to infection with several diseases, such as damping-off. root-rot
and anthracnose. Survey of these diseases in 2001 and 2002 growing seasons, indicated their presence in six
governorates. Rhizocronia solani, Fusarium solani, Marophomina phaseolina and Colletotrichum dematium were the
main pathogens. Anastomosis groups test was used to identify R solani isolates. This method revealed that all R. solani
isolates are multinucleated and were classified into two anastomosis groups. The main pathogenic isolates were
determined by using RAPD. Under greenhouse conditions,the eight tested soybean cultivars were different in their
reactions lo these diseases. Crawford and Giza 82 cultivars were the least susceptible to root-rot and anthracnose
diseases, respectively, while Giza 21 cultivar was the most susceptible to both diseases. All cultivars tested varied in
their protein patterns. There were remarked changes in protein patterns of ali cultivars infected with R. solani, M.
phaseoling and C. dematium. Crawford, Giza 21 cultivars (healthy and infected samples) and R. solani have unigue
band at molecular weght 19. While, Crawford, Giza 21 cultivars (healthy and infected sampies) and M. phaseolina have
unigque band at molecular weight 33. Also, Giza 82, Giza 2! cultivars (healthy and infected samples) and C. dematium

have unique band at molecular weight 34.
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- INTRODUCTION

Soybean plants are severly attacked by many
pathogenic fungi, which infect different plant parts
causing severe losses in soybean yield quality and
quantity (Sinclair, 1982). Damping off, root rot,
charcoal rot, (Hassanein, 1978) and anthracnose (Abd-
El-Rahman, 2001) arc considered the most important
diseases of this crop.

Fusarium solani, Marophomina phaseolina and
Rhizoctoria solani with nine pathogens were tested on
soybean plants under greenhouse conditions and were
found to be highly pathogenic {Arafa, 1994). A method
for testing soybean plants for susceptability to
anthracnose disease was described by Manandhar et af.
(1988) who found that defoliation and necrosis in stem
tips were occurred.

Characters of isolates of Rhizoctonia solani
associated with soybean in Brazil were studied
according to hyphal anastomosis reaction, mycelial
growth rate, thiamine requirements, sclerotia production
and RAPD molecular markers (Fenille et al., 2002).

Random amplified polymorphic DNA (RAFD)
method was vsed to differentiate R Solani isolates
(Yang et al., 1996), and Colietotrichum dematium
isolates (Abd-El-Rahman, 2001).

Soybean cultivar reactions were tested to infection
© with M. phaseolina (Gangopadhyay and Wyllie, 1973),
C. dematium infection (Rahman and Fakir, 1985 and
Abd-El-Rahman, 1995} and R. solani (Camara et al.,
1988) on sovbean plants. All the tested cultivars of
soybean varied in their protein patterns, as the
susceptible and moderatly susceptible cultivars were
compared with the resistant cultivars, also the proteins
were highly induced in the susceptible and moderately

susceptible cultivars compared with resisiant ones afler
infection by C. dematium (Abd-Ef-Rahman, 2001).

The aim of this study was to look for and survey
root-rot, charcoal rot and anthracnose of sovbean in six
governotates of Egypt, to identify the causal organisms
by the classic and modern metheds and to test soybean
cultivars  against these diseases. Furthermore,
determination of the changes in proteins extracted from
healthy and infected cultivars by R. solani, M.
phaseolina and C. Dematium were also taken into
consideretion.

MATERIALS AND METHODS

A-Survey of Root-Rot,
Anthracnose Diseases:

Soybean fields in Beheira. Kafr El-Sheikh, Sharkia.
Giza, Beni-Seuf and Menia governorates were surveyed
in 2001-2002 growing seasons for the presence of the
discases. Infection was recorded and samples of the
diseased plants were collected.

Charcoal Rot and

B-Isolation and Identification of The Causal
Organisms:
1-Classic methods:

The infected plant samples were washed carcfully
with tap water. dried between sterilized filter papers and
cut into small pieces. The pieces were surface sterilized
by immersing in sodium hypochleride solution (2%) tor
two minutes, then rinsed for several times in stertlized
water and dried between two sterilized filter papers.
Plant pieces were placed on the surface of water agar
medium in Petri-dishes and incubated at 25-28°C for
several days. They were investigated daily.

The isolated fungi were purified by using the
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singal spore technique according to Hildebrand (1948)
and /or by the hyphal tip technigue according to Brown
{1924). The detected fungi were transferrd to slants of
Potato Dextrose Agar (PDA) medium and were kept at
5C for further studies.

Identification of the isofated fungi was carried out
according to Glements and Shear (1975}, Kulshrestha ef
al., (1976). and Sinclair (1982).

2- Modern methods.

a-Hyphal anastomeis grouping of Rhizoctonia

soluni:

The methods based on the observation of the hyphal
anastomosis and determination of the anastomosis was
used as groups described by Ogoshi (1976).
Anastomosis was testcd opposing isolates on 2% water
agar in Petri dishes. Mvcelial transfers from the growing
margins of young colony on PDA were plated 2.3 cm
apart in 9 ¢m Petri dishes and incubated at 25 T until
advancing hyphac made contact and slightly
overlapped, this pertion was observed under
microscope. Hyphal Fusion Frequency (FF %)

1- FF= probability of fusion between a hyphal and
anther hypha under a certain condition, The ability of
hyphal fusion of enc isolate is, therefore. expressed as
that frequency.

2- FF(®%)= The sum of contact points in the same
fields (Parmeter ef al., 1967)

b- Differentiation of different fungi isolates using
{RAPD} technique:
1- DNA Extraction and Isolation:

Five R. solani isolales, live M. phaseolina and four
C. deniatinim isolates were used to study the genetic
variations. Random amplified polymorphic DNA
technigue (RAPD)} was used in this study. Czapek's
solution medium was distributed in 100 ml Erlenmeyer
flasks, 30 ml caclh and autoclaved for 15 min, fasks
were incculated with 5-mm fungal discs from 7 days old
cultures of R solani and M. phaseolina and from 10
days old culture of C. desmratium. Flasks inoculated were
incubated at 28°C to K. solani and M. phaseoline and
25°C for C. demativm tor 1} days, then the mycelia
growth was fillered off on filter paper. washed three
times with deionized disuilled water and dricd in a
freezing dried for 30 min. Two grams of the dried
mycelia were homogenized with a pestle in liguid
nitrogen using apre-chilled mortar. Two ml of Tries-
HCL buffer solution (pl1 6.8 and 0.0625M, containing
10% glyeerol and Tml M Dithiotherito! (D.D.T) were
added. Then the mixture was centrifuged for 20 min at
18.000 rpm. The supernatant was obtained lo extract
soulble proteins (Kuramae-Izioka, 1997}

DNA was isolated from 50 mg of organism using
Qiagen kit for DNA extraction. The extracted DNA was
dissotved fn 100 ol of clution buffer, The concentration
and purity of the obtained DNA was detemined by using
“Gen qunta” system-pharmacia Bio-tech. The purity of
the DNA for all samples was between 90-97% and the
ratio between 1.7-1.8, Concentration was adjusted at 6
ng/ml for all samples using TE bulfer pH 8.0 (Kuramae-
izioka, 1997).

2-Random Amplified Polymorphism DNA technique
{RAPD):

Thirty ng from the extracted DNA were used for
amplification reaction according to protocoi of Williams
et al. (1990},

C-Pathogenicity Tests:

Pathogenicity tests were carried out [or all tested
fungi in pots under greenhouse conditions using
sovbcan Clark cultivar.

1-Soil infestation:

Discs (5 mm in diam) of 7 day old culture of the
desired fungus (Fusarivm  solani. F. oxysporwm.
Rhizoctonia solani, Macrophominag phaseolinag  and
Seleratium rolfiii) were cut and each disk was placed in
500 ml conical flasks cotaining autoclaved serghum-
sand medium, flasks were then incubated at 28C for 13
days according to Arafa (1994). Soil infestation was
carried out by adding the inoculm of the fungus to the
sterilized soil at the rate of 3% soil weight {w/w). The
fungal inoculum was mixed thoroughly with the
infested soil, which was watered for 7 days o enhance
fungal growth, The control was treated with the same
amount of autoclaved serghum-sand medium without
fungal inocium,

Seeds of soybean Clark cullivar were  surface
sterilized by immersing them in sodivm hvpochloride
solution 2% for 2 minutes and then washed several
times with sterilized water. “I'hie dried seeds were sown
at the rale of five sceds per pot{20 cm dam} and three
pots were used for cach treutment. Disease incidence
was recorded as pre-and post-emergence damping-off
after 13 and 30 days from sowing date and root rot and
healthy survivaed plants wers recorded afler 60 davs
from planting. Reisolation wus done from the parts
infected by root rot.

2- Foliar inociation:

The four isolates of Colletotrichum dematinn were
used to inoculate soybean seed extract agar medium (Lhe
maost suitable medium for sporulation} and incubated at
25C for ten days. Spore suspension (5>10° spore/Iml)
which gave suitable inoctlum potential. was prepared
by adding sterilized water (o the culture and was then
gently rubbed using smooth hrush.

Forty [tve days old sovbean plants swere sprayed
with spore suspersion (5x 10" spore/ [mi) of 10 days
old culture of € demativni. The plants were covered
with polvethytlene bags for 48 h to maintain high
refative humidity. Inoculated plants were kept under
daily obsevations for 7 days. Control trealments werc
handled in the same woy  but without fungus
inoculation. Pots (20 cm diam) were sown with five
soybean seeds (ev. Clark) and treatments  were
replicated three times, DHsease severily was recorded 7
days afler inoculation using a medilicd disease scale ol
Manandhar ef al., (1988). Discase severity (%) was
calculated using the following formula:

Disease severity (%) = ‘:(L’f‘_) x 100
3N

Where:

(n} = number of plants in cach category.
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(v) = numerical values of symptoms category.

“(N) = total number of plants,

(5} = maximum of numerical values of symptoms
categories,

D- Control studies:
Caultivar reactions:

{a) Soil infestation:

These trials were carried out in pots in greenhouse
to study the reactions of different soybean cultivas, viz.
Giza-111, Giza-83, Giza-82, Giza-21, Giza-22, Clatk
and Crawford, o select the resistant and susceptible
cultivars.

Pots (20 em diam) were sterilized by immersing
them in 5% formaline solution for 15 minutes and then
left for seven days before using and soil was sterilized
with 5% tormaline solution and then left for two weeks
for formaline evaporation. Every pot was filled with 2kg
of sterilized soil. The soil was infested with the
inoculum of the desired fungus,ie. Fusarium solani,
Rhizoctonia solani and Macrophomina phaseolina  as
mentioned before. Surface sterilized seeds of the eight
tested soybean cultivars were sown in the infested soil
at the rate of five seeds in pot, Three replicates were
used for each treatment. Perceniages of pre-and post-
emergence damping-off, root rot and healthy survived
plants were recorded.

(b) Foliar inoculation:

Reaction of different sovbean cultivars, viz. Giza-
111, Giza-83, Giza-82, Giza-21, Giza-22. Clark and
Crawford, against C. dematinm was evaluated.

Plants, 45 days old, were sprayed with spore
suspension (5% 10° spore/ kml) of C. dematinm wnti! the
run-off point. All plants were covered with polyethyliene
bags for 24 h to maintain high relative humidity, then
kept in greenhouse. Five seeds were sown in each pot,
and four replicates were used for each treatment, plants
were examined and disease severity was recorded 7
days after inoculation as mentioned before.

Cultivar reactions were calculated according to
Ganzhelo and Sichkar (1985) as following:

Degrees of Resistance  Symbol D]ijleii:d -
Highly Resistance HR 0-3%
Resistance R 6-15%
Moderz.ltcly Resistance MR 16 -30 %
Moderately Sﬁsccptible MS 3i-50%
Susceptible S 51-75%
Highly Susceptible HS 76 - 100 %

E- Protein patterns:

Changes in protein patterns extracted from soybean
cultivars infected by R. solani, M. phaseolina and C.
demativm by Sodium Dodecy] Sulphate Polyacrylamide
Gel Electrophoresis (SDS-PAGE)} were measured.

Polyacrylamide gel elecirophoresis (PAGE)  was
used to determine the quantitative changes that occur in
resistant and susceptible cultivars such as; Crawford and
Giza-21 inoculated plants with R solani and
uninoculated plants, Crawford and Giza-21 inoculated
plants with M. phaseofina and uninoculated, also Giza-
83 and Giza-21 inoculated plants with €. dematium and
uninoculated plants.

(a) Protein extraction:

Leaves of similar age were taken from inoculated
and unincculated plants. Two grams from each sample
were ground in 0.05 M sodium acetate buffer + sea sand
with a mortar in liquid nitrogen at 4C. After that, 50 mg
of the extract plus 0.7 ml of ES (4% SDS. 3% sucrose
and 50 % mercaptoethanol) were shacked for 10 min at
room tempreature ‘with gentle stirring. The exiract was
centirfuged at 18.000 rpm for 30 min and the clear
supernatant was heated at t00C for 2-5 min and then
cooled to room temperature. Proteins were precipitated
by adding cold (-20C) acetone (8x velume of the
supernatant). Protein content of the supernatant was
determined using the method described by
Ekramoddoullah and Davidson (1993). In the same
time, bevine serum albumin (BSA) was used as a
standard.

(b) Staining of protein bands:

Sliver staining method for protein described by
Hochstrasser et al.(1988) was used. Where the
membrane was stained with 0.1% coomassie blue R-250
in 50% methanol, was then rinsed with water for 10
min. the slained membrane was then scanned by a laser
scaner. Protein  separated by SDS-PAGE  was
electrophoretically  transferred to  immobilon -
Pmembrane, as described by Matsudaira (1987).

~ The protein patterns of iselates of R. solani no. 2
and M. phaseolina no. 2 were compared with the protein
patterns of two different soybean cultivars (Crawford,
resistant and Giza-21, susceptible) and the protein
patterns of isolate C. dematium no.1 was compared with
the protein patterns of two different soybean cultivars
(Giza-83, resistant and Giza-2 1, suceptible). which were
prepared as mentioned betore to study the relationship
between them. ’

RESULTS

A-lsolation and identfification of the causal
organisms:

1-Classic methods:

Data in Table (1) show that five different fungi (15
isolates) were associated with soybean roots and one
fungus was associated with soybean petioles and leaves
(4 isolates). The fungi isolated from roots were
identified using the classic methods as Fusarium solani,
Fusarium oxysporum, Rhizoctonia solani,
Macrophomina phasolina and Sclerotium rolfsi and the
fungus isolated from foliar parts was Colletotrichum
dematium. Fusarium solani and F. oxysporum isolates
(both 2 isolates) were presented in infected samples
cotlected from Beheira and Sharkia governorates. R
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solani isolates (3) were isolated from all governorates
except Kafr El-Sheikh, while M. phaseolina isolates (5)
were isolated from all governorates except Menia.
Colletotrichum dematium isolates (4) were isolated from
infected samples collected from all governorates except
Beni-Sweif and Menia, while Sclerotium rolffii (one
isolate) was isolated from (¥iza governorate.

Figure (1}: Identification of Rhizoctonia solani isolaies
into anastomosis groups; (1) no anastomosis beiween a
tester (T) and an isolate (1), (2) hyphal anastomosis
between an isolate and AG-4 tester composed similar to
H character.

Figure (2): Identification of Rhizoctonia solani isolates
intoc anastomosis groups; (1) imperfect fusion between
hyphas of a tester (T} and an isolate (I). notc
plasmolysis of cells, and (2) hyphal anastomosis side by
side between hyphae of a tester (T) and an isolate (T).

2- Modern identification methods:

a- Anastomosis tests and identification of the tested
isolates into AGS:

Tested isolates of R soluni proved to be
Rhizoctonia  solani, where all of them had
multinucleated hyphae.,

Anaslomosis tests were done in 2 stages according
to the availability of AGs tester. In the first stage,
anastomosis lests were conducted between the tested
isalates and each others without testers. In the second
stage, The tested isalates were assighed with 6 testers
(AG—-4Hg . AG-4IIgll, AG2-1. AG 2-2, AG-3
and AG-F ). Ferquency of fusion (FF)} was used as a
parameter only in the first stage, where the occurrence
of anastcmosis was often frequently observed.

Heba Abd Ei-Nabi ez af., 2006

The five tested isoldles were expected to fall in
different four groups according to data presented in
Tables (2 & 3). Anastomosis was freqauently observed
between pair discs of the same isolate with FF values of
90, 85, 93, 97 and 88%, for isolates 1-5. respectively.

Anastomosis was occurred also belween pairs of
isolates I & 4 with FF value of 68% respectively.
Data in Table(3b) and Figs (1 & 2} show that R. solan!
isolate | and 4 were AG 2-2. R Sofeai isolate 2 was
AG-4Hg I, R Solani isolate 3 was AG-4 Hg L. while,
R solani 5 isolate was AG 2-1.

b- Differentiation of different fungi isolates using
(RAPD) technique:

One primer was used in the study. This primer was
suceessed in amplification with isolates of the fungi R.
solani, A, phaseolina and
C. dematium.

Data in Figs (3andd} show that this primer
differentiatc the five isolaics of R sofani into three
subclusters, the first ene consists of two isolates,i.e. R
solani 1 and R. solani 3 with similarity level 99.21%.
The second group consists of three isolates, i.e. R
solani 1, R. solani 3 and R. sofani 4 with similarity level
98.99% and the third group consists of four isolates,i.c.
R solani 1, R sofani 3. R soluni 4 and R. volani 2 with
similarity level 97,95%, while the overall similarity
level was 94.25%.

Also, data in Figs (5 & 6) show that the same
primer was located the tive isolates of. M. phaseolina 1,
M phaseolina 2 and M. phascotina 4, M. phaseolina 5
with similarity fevel 93.97 and 93.77%. respectively.
The second group consists of three isolates M.
phaseolina |, M. phaseolina 2 and M phuseoling 3 with
similarity level 89.27%. while the owverall similarity
level was. 82.22%.

Also, the same primer in Figs (7 & 8) dislingatc the
four isolates of € dematinm into twoe subelusters, the
first group consists of two isolates.ic. O demativm |
and C demativm 2 with similarity level 98.03 and the
second group consists of three isolates O dematium1, C.
demativm 2 and C. dematium 3 with similarity level
97.05, while the over all similarity level was 93.70.

Generally, the primer used was not appropriate to
detect the genetic variations among the genotypes of the
isolates of each fungus from the three fungi.

B- Pathogenicity Test:
1- Seil infestation:

Data in Table {(4) show that all the tested Tungi were
pathogenic to soybean Clark cultivar and caused pre-
and post-emergence damping-off. At the end of the
pathogenicity test. plants showing root rot symptoms
and healthy survival plants showed significant
differences between the most tested isolates.

Generally, the most pathogenic isolates were R
solani (1&2), M. phaseolina (1&2) and £ solunif!).

2- Foliar inoculation:
Data in Table (3) indicate that al! isolates of C
dematium were palhogenic to sovbean plants with
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Table (1): Fungi isolated from infected soybean plants collected from six governorates of Egyvpt

Isolated fungi
Governorates Number of Fungi Isolates Number
Beheira 5 147126818
Kaft El- Sheikh 2 10 & 19
Shatkia 5 2,3,813,&16
Giza 4 5,11, 15 & 17
Beni-Sweif 2 9& 14
El-Menia 1 6
| = Fusarium solani | 2 = Fusarium solani 2 3 = Fusarium oxysporun |
4 = Fusarium oxvsportim 2 3 = Rhizoctonia solani | ’ 6 = Rhizoctonia solani 2
7 = Rhizoctonia solami 3 8 = Rhicoctonia solani 4 9 = Rhizoctonia solani 5
10 = Macrophomina phaseolina ! 11 = Macrophomina phaseolina 2 [2 = Macrephonina Phaseolina 3
13 = Macrophomina phaseolina 4 14 = Macrophomina phaseofina § 15 = Sclerotium rolfsii
16 = Colletotrichum demativm | 17 = Colletotrichum dematium 2 18 = Colletotrichum dematium 3

19 = Colletotrichum dematium 4

Table (2): The expected anastomosis grouping (EAGs) within the selected tested isolates of Rhzoctonia solani as
investigated during the preliminary anastomosis test without testers

Rhizoctoni isoates R. h! R.h2 R. h3 R. hd R. h§ EAGS
R.hl + - - + - I
R.h2 - : + - - - 1
R.h3 - - + - - I
R.h4 + - - + - |
R.h5 - - - - + \Y

Table (3a): Frequency of fusion (FF) among selected tested isolates of Rhizoctonia solani as investigated during the
preliminary anastomosis test without testers

Rhizoctonia isolates R. hl R. h2 R. h3 R. hd R. h5 EAGS
R. hi 90% 0.0% 0.0% 63% 0.0% I
R. h2 0.0% 83% 0.0% 0.0% 0.0% Il
R.h3 . 0.0% (0.0% 93% 0.0% 0.0% 1
R. h4 68% 0.0% 0.0% 97% 0.0% 1
R.h5 0.0% 0.0% 0.0% 0.0% 88% V

Table (3b): Frequency of fusion (FF) among selected tested isolates of Rhizoctonia solani as investigated during
the preliminary anastomosis test without testers

Tester AG-4Hgl AG-4Hgll AG2-1 AG2-2 " AG-3 AG-F
Isolates
‘R.h1 - - - + - -
R. h2 - + - - - -
R. h3 + - - - : - -
R. h4 - - - ‘ + - -

R. h3 - - + - - .
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Figure (3): Dendrogram showing the polymorphism of
DNA of R. solani isolates by PCR-based RAPD primer
no. 1 using polyacrylamide gel as a support medium:
Pl = Primer no.1, 1Rs = R solani isolate no.1, 2Rs = R.
solani isolate no.2, 3Rs = R. solgni isolate no.3, 4Rs =
R. solani isolate no.4, 5Rs = R. solani isolate no.5

W

Figure (4): Cluster analysis showing the similarity
polymorphism of DNA of R solani isolates by PCR-
based RAPD primer no.! using polyacrylamide gel as a
support medium.

Figure (5): Dendrogram showing the polymorphism of
DNA of M. phaseclina isolates by PCR-based RAPD
primer no. 1 using polyacrylamide gel as a support
medium:

P1 = Primer no.l, IMp = M. phaseolina isolate no.l,
2Mp = M. phaseoling isolate no2, 3Mp = M
phaseolina isolate no.3, dMp = M. phaseolina isolate
no.4, SMp = AL phaseolina isolate no.3

Figure (6): Cluster analysis showing the similarity
polymorphism of DNA of M. phaseclina isolates by
PCR-based RAPD primer no.l using polyacrylamide
gel as a support medium

Figure (7): Dendrogram showing the polymorphism of
DNA of C. dematium isolates by PCR-based RAPD
primer. no. lusing polyacrylamide gel as a support
medium:

P1 = Primer no.1, 1Cd = C. dematium isolate no. I, 2Cd
= C. dematium isolate no.2, 3Cd = C. dematium isolatc
no.3, 4Cd = C dematium isolate nod, 5Cd = C
dematium isolate no.5

.

HE
i
.
Y

Figure (8): Cluster analysis showing the similarity
polymorphism of DNA of C, demativm isolates by
PCR-based RAPD primer no.lusing  polyacrylamide
gel as.a support medium.

different degrees. C. dematium 1 isolale was the most
virttlent followed by C. demativin 2. C. demativm 3 and
C. dematium 4.

According to the abtained data isolates of F. sofani
(1), M. phaseoling (2) and C. dematinm (1) were chosen
to complete the further studics.
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C- Control studies:
1- Cultivars reaction

(a) Soil infestation:

Data in Table (6) indicate that there is a significant
difference between the fested soybean cultivars. Cvs
Crawford and Giza-111 showed the lowest percentage
of pre-emergence damping — off and root rot and the
highest percentage of healthy survived plants followed
by cvs Giza-22 and Clark. while cultivars Giza-21 and
Giza —35 showed the highest percentage of pre-
emergence damping — off and root rot the lowest
percentage of healthy survived plants followed by
Giza-83 and Giza—82cultivars.

Data in Table (6) show that no significant
difference between the tested soybean cultivars on the
percentage of post-emergence damping—off  were
detected.

(b) Foliar inoculation

Data in Table (7) and Fig.(9) exhibited significant
differences between the tested soybean cultivars,
Cultivars Crawford, Giza-21, Giza-22 showed the
highest percentage of disease severity, followed by cvs.
Clark and Giza-33, while Giza-83 Giza—82, and Giza~
111cvs recorded the ltowest percentage of disease
scverity.

D- Changes in protein patterns extracted from
soybean cultivars infected by R. solani, M. phaseolina
and C. dematium:

1-Soybean cultivars infected by Rhizoctania solani:

Data presented in Table (8) and Figs, (10 & 11}
show protein banding patterns of soybean roots {cvs.
Crawford and Giza-21) healthy and infected with R.
solani. The uninfestated (healthy) and infected root
samples were fractianated into 8 and 13 bands,
respectively, for cv. Crawford and into 14 and 12 bands,
respectively, for cv, Giza-21, While R solani was
fractionated into 24 bands.

Data in Figs.(10& 11} show that number of induced
proteins in soybean cultivars infected by R.selani were
§ for cv. Crawford and 6 for ¢v, Giza — 21, respectively.
While, disappeared proteins in soybean cultivars due to
infection by R. solani were 3 tor cv. Crawford and 8 {or
cv. Giza— 21, respectively.

Crawford and Giza-21 cultivars (healthy and
infected samples) and R solani have unigue band at
melecular weight 19.

2- Soybean cultivars infected by Macrophomina
phasealina:

Table (8) and Figures (10&11} show protein
banding patierns of sovbean roots (cvs. Crawford and
Giza-21) healthy and infected with M. phaseolina. The
healthy and infected root samples were fractionated into
9 and 9 for cv. Crawford and into 14 and13 bands.
respectively,for cv. Giza- 21. While M. phasealina was
separated into 18 bands.

Data also show that number of induced proteins in
soybean cultivars infected by M. phasealina were 6 for
cv. Crawford and 10 for cv. Giza — 21, respectively.
While, disappeared proteins in soybean cultivars due to

infection by M. phasealina were 6 for Crawford and
11for cv. Giza — 21, respectively. cv.Crawford and
Giza-21 cultivars (healthy and infected samples} and M.
phasealina have unique band at molecular weight 33

3- Soybean cultivars infected by Colletotrichum
dematium.

Data in Table (9) and Figures (10 & 1) show
protein panding pattrens of soybean leaves healthy and
infected with C. dematium (cv. Giza-82 and Giza-21).

The healthy and infected leaves samples were
fractianated into 18 and 18, respectively for cv. Giza-82
and into 16 and 13, respectively, for cv. (Giza-21. While
C. dematium was fractianated into 23 bands,

Data also show that number of induced proteins in
soybean cultivars infected by C. dematinam recorded 21
for cv. Giza - 82 and 10 for cv. Giza-21,
respectively, While, disappeared proteins in sovbean
cultivars due to infection by C. demafivam were 12 for
cv, Giza-82 and 13 for cv. Giza - 21, respectively. Giza-
82 and Giza-21 cultivars (healthy and infecled samples)
and C. dematium have unique band at molecular weigth
34
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Figure (9): Evaluation of eight soybean cultivars to
infection with C.dematium in pots.

Figure (10): Sodium doedecy! sulphate-polyacrylamide
gel clectrophoresis (SDS-PAGE) of protein extracted
from healthy and infected roots and leaves of difterent
soybean cultivars.
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Table (4): Ability of the isolated fungi on inducing pre—and post-emergence damping—ofT and root rot and their
effect on healthy survived plants cv. Clark under greenhouse conditions.

Damping — off
Isolates Pre-emergence Post- RO?} rot Heaith); /survival
%) emergence (%) (%)
(%)

Fusarium solani 1 40.00 6.7 13.33 40.00
Fusarium solani 2 40.00 6.7 6.7 46.7
Fusarium oxysporum | 13.33 13.33 20100 §3.32
Fusarium oxysporum 2 6.7 6.7 20.00 66.7
Rhizoctonia solani | 53.33 13.33 13.33 20.00
Rhizoctonia solani 2 46.7 13.33 13.33 26.7
Rhizoctonia solani 3 33.33 13.33 6.7 46.7
Rhizoctonia solani 4 26.7 6.7 1333 53.33
Rhizoctonia solani 5 20.00 6.7 13.33 60.00
Macrophomina phaseolina 1 40.00 13.33 20.00 26.7
Macrophomina phaseolina 2 33.33 13.33 20.00 3333
Macrophomina phaseolina 3 _ 20.00 6.7 13.33 60.7
Macrophomina phaseolina 4 13.33 .67 6.7 73.33
Macrophomina phaseolina § 13.33 6.7 6.7 73.33
Scierotium rolfsii 3333 6.7 20.00 40.00
Control 0.00 0.00 67 100.00
L.S. D at 0.05 21.51 n.s. 3.61 25.22

Table (5) : Pathogenicity of C.dematium isolates to soybean plants ov. AClark, in pots under greenhouse conditions.

Isolates Disease severity ( % )
Colletotrichum demativm | 54.33
Colletotrichum dematium?2 51.75
Colletotrichum dematium3 39.74
Colletotrichum dematium4 318.66
Control 0.00
L.S.D at0.05 4.90

Table (6): Evaluation of pre-,post-emergence damping—off, percentage of root rot and healthy survival plants of
eight cultivars infested with three pathogens, in pot experiment,under greenhouse conditions.

Damping off
Soybean Reoot rot (%) Healthy St‘!(:/vjva!p lants
cultivars Post-emergence (%a) °

Pre-emergence (%)

Fs Rs Mp Fs R.s Mp Fs Rs Mp F.s Rs Mp

Giza-111 33133 4000 2633 6.66 1333 0.00 6.66 6.66 20.00 53133 40.00 5133
Giza - 83 60.00 6633 5333 6.66 13.33 6.66 666- 666 1333 26.66 13,66 26,66
Giza - 35 66.66 7333 46.66 13.33 13.33 6.66 6.66 5.66 133 13.66 6.66 3333
Giza -82 5333 6000 4000 6.66 1333 1333 1333 566 20.08 26.66 20.00 26.66
Giza -21 86.66 8666 7333 6.66 6.66 6.66 000 0.00 1333 6.66 666 666
Giza -22 20,00 4666 2666 6.66 666 6.66 6.66 666 13.33 46.66 33133 5333
Clark 40.00 4666 3313 6.66 1333 0.00 1333 6.66 20.00 4000 3333 3333
Crawford 26,66 4000 2000 6.66 6.66 0.00 6.66 0.00 6.66 50,00 66.00 7333
})‘(?5]) at 2771 24 91 24.30 ns. ns. ns. n.s, n.s. 310 2410 3061 2140

F.s = Fusarium solani.
R.s = Rhizocionia solani.
M p = Macrophomina phaseolina
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Table (7): Evaluation of eight soybean cultivars to
infection with C.dematium, in pots under
greenhouse conditison.

Disease Disease
Cultivars severity Symbol
(%) . d Plants
Giza— 111 25.00 MR 16-30%
Giza- 83 17.00 MR 16-30%
Giza—-35 48.60 MS 31-50%
Giza - 82 20.00 MR 16-30%
Giza-21 70.00 S 51-75%
Giza—22 60.00 S 51-75%
Clark 54.00 S 51-75%
Crawford 75.00 S 51-75%
L.SD.at
0.05 - 333
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Figure (11): Protein banding patterns obtained by
SDS-PAGE from roots and leaves of three soybean
cultivars, healthy and infected plants with R. solani, M.
phaseoling and C. dematium at three periods

DISCUSSION

Soybean (Glycine max (L.) Merr ) is one of the
most important field crops all over the world. It's
importance comes from the amounts of oil and protein
in its seeds, and their high value for human and animal
consumption.

Several serious diseases can attack soybean plant
during its various growth stages from scedling till
maturity causing serious economic losess in yield
quality and quantity (Sinclair, 1982).

Damping—off, root rot, charcoal rot and anthracnose
are the most important diseases of this crop. The present
work showed that damping — off, root rot and charcoal
rot diseases are incited by a group of soil borne fungi
including Rhizoctonia  solani, Fusarium  solani,
Fusarium oxysporum, Macrophomina phaseolina and
Scleratium rolfsii. These results are in agreement with
these obtained by Acimovic (1966); Saharam and Cupta
(1972); Orellana er al. (1976); Hassancin (1978)
Sinclair (1982); Abou - Zeid e a/., (1987); Dang and
Gilly (1992); Vyas (1994); Lichangsong et al. (1996)
and Naito and Itoh (1999). Also, the anthracose disease

is incited by Colletotrichum dematium. This is in
agreement with Schneider er al. (1974); Kulshretha et
al. (1976), Sinclair (1982); El -Wakil (1985) and Abd -
El - Rhman { 1995).

The pathogens were isolated in 2001 and 2002
growing seasons from infected soybean plants collected
from different governorates,viz. Beheira and Kafr E-
Sheikh governorates (represent the north governorates)
and Giza, Beni-Sweif and Menia governorates
{represent the souuthern governorates). Five isolates of
R solani, two isolates of F, solani, two isolates of F.
oxysporum, one isolate of 8. rolfsii, five isolates of A4
phaseolina and four isolates of C. dematium were
isolated from infected soybean plants. These finding
suggest that root rot discases are endemic in Egyptain
governorates. On the other hand, the variations in the
incidence of both diseases (rot-root and anthracnose) is
not surprising because the environmental conditions
vary among the governorates and may contribute greatly
in deveiopment of both diseases. Supporting evidence
come from Hassanein (1978} and Morsy er al. (1986}
for root rot incidence and EI-Wakil (1985) and Abd-El
Rahman (1995) for anthracnose. Kraft er al. (1986)
reported that root rot and wilt of food legumes increase
by soil compaction, poor drainge, €xcess or deficit water
and extremes of temperatures. Anthracnose diseases
was not found in both Beni-Sweit and Menia
governorates. Sinclair (1982) demonstrated that soybean
anthracnose conidia are short lived and sensitive to
drying. Five hours of air drying can reduce germination
by 98%:

In Egypt, certain studies were carried out on the

identification of pathogens causing pre-and post—
emergence damping—off, root rot, charcoal rot and
anthracnose of soybean using classical methods. In the
present work- the identification of fungi was carried out
using the classical and modern methods. The modern
identification involved anastomsis grouping fest
between Rhizoctonia sofani isolates and the finger print
technique between the pathogens isolates.
Resulis of hyphal anastomsis grouping test reported that
all Rhizoctonia solani isolates were multinucleated
hyphae. Also, results reported that isolates of R solani
are classified into two anastomosis groups {(AGs), R
solani 1 and 4 isolates were AG 2-2, R Solani jsolate 2
was AG-4 Hg II, R. solani isolate 3 was AG-4 Hg .
While, R. solani isolate 5 was AG 2-1. This is in
agreement with the results obtained by Wasfy et
al(1984); Ogoshi (1985); Liu and Sinclair (1991);
Moustafa (1991); Muyolo er af.(1993); El-Akkad
{1997); Privatmejo ef al. (2001), Carling ef al. (2002)
and Harikrishnan and Yang (2004).

Random Amplified Polymorphic DNA (RAPD)
analysis was used to evaluate the genetic diversity of R.
solani, M. phaseolina and C. dematium isolates. which
were obtained from different governorates. Results of
RAPD analysis using one primer revealed that R solani
isolates No | and 2 in one subcluster (S 99.21%,
respectively). While islates Nos 1. 3 and 4 in one
subcluster ( S1 98.99%, respectively). lIsolates Nos
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Table (8): protein banding patterns obtained by SDS-PAGE from healthy and infected roots of two sovbean
cultivars were with R selani and M. phaseolina,

Crawford Giza-21 Crawford Criza-21
Mw Healthy Infected Healthy Infected Rosotuni  Mw Healthy Infected Healthy Infected M phaseting
93 0.00 0.00 0.00 000 000 93 000 0.00 000 000 297
92 000 0.00 0.00 000 0.00 9z 0.00 0.00 100 000 0.00
90 0.00 0.00 0.00 0.00 {080 40 i3 000 a0 L d] .00
§8 G.00 0.00 090 000 0.00 88 000 0.00 10.00 307 0.00
87 408 Q.00 0.00 .00 0,00 87 000 3.44 383 0.00 0.00
86 0.00 364 364 435 166 26 454 000 000 .00 000
85 o0 0.00 600 (.00 0.00 83 Q.00 0.00 0.0u [ER¢] 127
24 Q.00 0.00 0.00 000 .00 84 000 G.00 .00 000 0.00
83 Q.00 0.00 0.00 000 0.00 83 0ot 0.00 .00 193 0.00
82 0,00 0.00) 0.00 25! 6.00 82 6.00 000 214 00 6.00
81 0.00 000 0.00 q.00 000 81 0.00 000 000 000 000
20 0.00 000 000 267 1.50 80 0,00 395 211 Q.00 1.60
19 506 542 7.56 0oh 0.00 19 4.01 .00 1.0 216 0.00
7% 0.00 000 0.00 0.00 0.00 78 G oo .00 040 00 0.00
77 Q.00 000 0.00 .00 1.00 7 o0 040 AXI] a.0n .00
5 0.00 0.00 0.00 4.00 0.00 75 0.00 .00 000 .00 1.35
TA 0.00 209 0.00 .00 0.00 T4 0.00 0.00 000 286 0.00
3 .00 v.Co 0.00 0.00 192 73 000 [RHe U (00 000
T2 000 000 0.00 0.00 000 12 000 (.00 0.00 157 0.00
71 .00 000 0.00 200 000 il 000 000 a.no 0.0n 0.00
70 0.00 0.00 000 000 0.0 T 0.30 0.00 0.0k 401 0.00
69 993 502 0.00 0.00 179 59 000 13.15 10.27 0.00 0.00
68 000 000 6.96 912 0.00 68 10.28 0.00 000 0.00 0.00
a1 000 0.00 0.00 000 0.60 457 G400 0.00 0.00 0.00 233
65 000 0.0 1000 000 0.00 a5 0.00 oo0a a.00 0410 0.00
64 Joo 1.79 0.00 179 000 G4 0,08 0.00 426 .90 0.00
63 000 3.00 277 000 362 63 0.00 [oXeA] 0.00 328 Q.00
41 00 0.00 0.00 0.00 .00 61 1,00 000 8.55 [PRes! 389
59 000 000 0.60 0,00 0.80 59 0.00 0.00 0.08 0.00 000
38 a.00 0.00 1488 000 .00 58 0.00 100G 000 649 0.00
57 0.00 0.00 0.00 .60 0.00 37 0.00 7.44 000 .00 0.00
36 0.00 12 0.00 14 8¢ 1717 36 0.00 0.00 0.00 aua 0.00
55 900 0040 000 u.00 .00 55 0,00 0.00 000 01 0.00
54 400 (0] ono 000 0.00 54 17.50 422 365 000 000
33 a.00 £z 6.00 0.00 8.00 53 0.00 0.00 0.00 2.08 0.00
51 000 .00 0.00 a.00 0.00 31 000 0.00 ool 0.00 0.00
50 000 000 000 0.00 451 S0 0.00 000 000 aou 6.82
48 0.00 .08 0.00 G.00 .00 48 000 0.0 0.00 [SREY] 0.00
46 0.00 0.00 0.00 000 827 46 000 0.00 0o 0.no 0,00
45 0.00 7,00 0.00 0.00 000 45 0oo 0.00 friu VRE} 6.28
44 o0 J.00 0.00 0.00 1.47 44 nap non agn a0 7.00
43 0.00 20,22 0.0¢ 1193 000 43 0.00 4.00 000 Q.40 0.00
42 0o 0.00 127 0.00 0.00 47 2176 0.00 000 00d 2.40
41 000 .00 0.00 0.00 .00 4] 0an 000 000 2412 000
40 040 0.00 0.00 g.11 325 40 .00 2299 2175 SRl 0.00
39 0.00 000 02 000 0.00 19 0.00 0.00 0.00 0no 4462
33 0.00 Q.00 0.00 000 0.00 B 6.00 000 0.00 {00 0.00
37 G oo 0.00 0.00 0.00 0.00 37 0.00 0.00 250 0,00 172
36 .00 276 ER K] 2381 5.50 3G 0.00 0.00 0.00 0.00 2.59
35 - 5534 0.00 .00 0.0¢ a.00 33 0o 000 000 (00 0.00
34 0400 6,00 000 0.00 Q.00 34 000 000 0.ag - oo 0400
33 0.un 6,03 624 6.24 226 33 6.43 6.39 630 .37 714
39 000 000 0.00 0.0¢ 0.00 3 000 00 0oG 0an a.00
30 0.00 [VX1] 630 0.00 g§73 30 0.00 .00 694 000 903
29 0.00 600 .02 0.00 000 29 1330 aun 0.6 000 0an
23 0.00 000 000 0.00 000 28 000 000 046 3622 000
27 0.00 000 0.00 0.00 364 27 0.00 0.00 .00 040 a4
26 408 0.00 0.00 0.00 0.00 25 nag .00 0.00 .00 481
25 0.00 g.00 2014 3L41 .00 25 000 3390 .00 (.00 000
24 13.04 2997 000 0.00 0.00 24 1677 000 2540 13,00 266
23 0.00 0.00 0.00 0.00 5.00 23 0:00 0.00 0.00 040 3o
21 .00 348 14 0.00 1.58 21 0.00 0.00 129 0.00 0.00
20 00 0.00 000 000 0.00 20 000 400 0.00 Q.00 0.00
19 487 3.7 288 3.08 1.51 19 502 . 446 049 408 0.00
18 0,00 0,00 and 0.00 7.54 18 0.00 .00 000 .00 4.00
16 0.00 .00 000 9.00 9.25 i6 0.00 0.00 .00 000 31489
15 a.00 0.00 000 0.00 5.83 15 aan 000 0.00 200 Q.00
14 0.00 .00 0.00 0.00 0.00 14 0.00 0.00 000 0.00 0.00

12 0.00 0.00 0.00 000 297 12 0.0 0.00 Q1 0.00 0.00
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Table (9): protein banding patterns obtained by SDS-PAGE from healty and infected leaves of two soybean
cultivars with C.dematium. ’

. Giza-82 Giza-21
Mw
Healthy Infected Healthy Intected C.demaltinm

93 0.00 0.00 000 0.00 000
92 031 0.00 .00 0.00 000
20 0.00 000 0,00 1.15 .00
88 2.06 279 378 0.00 6.00
87 0.00 0.00 0.00 0.00 a.00
86 0.00 000 0.00 000 000
85 0.00 000 0.00 .00 0.00
84 09 600 0.00 0.00 0.00
23 0.00 338 1.91 0.00 0.00
82 075 0.00 .00 0.00 110
81 0.00 0.00 1.81 000 000
80 000 0.00 000 0.00 000
79 1.78 oot G600 0.00 0.00
78 0.00 008 000 1127 209
77 0.00 241 178 0.00 0.00
75 189 a.0o 000 . 000 097
74 0.00 0.00 1.82 .00 0.00
73 107 000 0.00 © oo 17
72 0.00 286 0.00 0.00 0.00
71 322 0.00 0.00 .00 000
70 0.00 3.58 557 - 0.00 0.00
69 008 0.00 000 - 101 0.00
68 0.00 0.00 000 000 0.00
57 0.00 0.00 aoo . - 000 0.00
&5 0.00 1.62 267 264 5.09
64 1.85 0.00 9.00 0.00 0.00
63 0.00 0.00 0.00 000 2.09
61 0.00 0.00 000 0.00 0.00
59 0.00 427 876 0.00 0.00
58 639 0.00 0.00 1003 .00
57 000 3.80 0.00 0.00 398
56 0.00 0.00 4.00 000 0.00
55 0.00 231 060 006 0.G0
54 5.06 0.00 476 Q.00 2,52
53 0.00 0.00 .00 00 0.00
51 0.00 138 0.00 .00 284
50 a.00 0.00 0.00 a.00 513
48 0.00 0.00 w00 5 64 0.00
46 0.00 000 000 0.00 241
45 0.00 0.00 0.00 6.62 9.00
44 0.00 000 0.00 .00 000
43 0.00 000 0.00 0.00 0.00
42 0.00 000 0.00 0.00 468
41 2032 20,38 0.00 142 0.00
40 000 000 2097 0.00 474
39 0,00 000 a.00 ¢ag 000
38 0.00 000 000 3.68 0.00
37 279 234 309 0.00 1.84
16 0.00 000 194 0.00 213
35 6.00 0.00 000 0.00 0.00
3 746 7.58 877 7.82 400
13 0.00 0.00 0.00 000 000
3l 0.00 6,31 000 0.00 825
30 735 0.00 000 1015 0.00
29 000 .00 000 o0o 0.00
28 0.00 0.00 000 000 0.00
27 2837 4.00 000 2694 551
26 000 0.00 2811 000 000
28 - 000 2689 0.00 0.00 0.00
24 0.00 0.00 000 0.00 a.00
23 0.00 0.00 0.00 000 000
21 2.77 1.70 a.00 0.00 235
20 0.00 354 216 o0y 0.00
19 564 215 2.20 1.64 0.00

18 0,00 0.00 (.00 0,00 0.00
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134 and 2 in one Subcluster ( Sl 97.95%,
respectively ).

The same primer revealed that M. phaseolina
isolates Nos 1.2 and 3,4 in one subcluster (81 93.97%
and 93.77%, respectively ), while isolates No 1, 2 and 3
in one subcluster ( 81 89.27%, respectively).

Also, the same primer revealed that C. dematium
isolates Nos | and 2.in one subcluster (Sl 98.03%,
respectively), while isolates Nos, 3 and 4 in one
subcluster ( S1 97.05%, respectively). These results in
are line with those reported by Freeman ef al., (1993),
Achenbach er al.(1996); Yang et al. (1996); Morsy
(2000}, Abd-El-Rhman (2001); Fenille ef al. (2002)
Martinez—Culebras et al.(2002); Jana et al.( 2003).

Generally, the primer used was not appropriate to
detect the genetic variations among the genotypes of the
isolates of each fungus from the three fungi

Results of the pathogenicity tests using soil
infestation by soilborne fungi showed that all isolates
were pathogenic but varied in virulence for both pre-
and post-emergence damping—off and in their behaviour
of infection. The most pathogenic isolates were R solani
(land2) and M. phaseolina (1 & 2). This is in agreement
with the results obtained by Gangopdhyay and Wyllie
(1973); Kunwar e al(1986); Barkar (1992); Arafa
(1994), Lichangsong er al/(1997) and Uma and
Thapliyal (1999). Results of the pathogenicity test using
the foliar inoculation by C. dematium indicated that all
isolates were pathogenic to soybean plants with
different degrees. This is in agreement with the results
obtained by Morgan and Johnson (1964); Manandhar et
al.(1988) and Abd-El-Rhman (1995},

At the same time, results indicated significant
variations in the host respone to anthracnose discase.
Giza—83 and Giza-82cvs were resistantthey recorded
the lowest percentage of disease severity. While,cvs.
Crawford and Giza-21 were susceptible. The other
examined cultivars ranged as a modcrate resistant and /
or susceptible ones, The variation in response of
soybean cultivars to infection by root rot and
anthracnose diseases may be due mainly to (wo
factors :-

1- The viulence of the pathogen that may resisted by a

specific gene or polygenes.

2- Mechanical or photo chemical of host resistance
which also maybe controlied by gene or polygenes in
cultivated cultivars. Interaction between these factors
may explain the mechanism of host resistance against R.
solani, F. solani, M. phaselina and C. dematium. This is
in agreement with the results obtained by Machado and
Carvalho {1975); Rahman and Fakir (1985); El-Wakil
and Abou-Zeid (1988) and Abd-El-Rhman(1995).

The healthy soybean cultivars showed considerable
variation in their protein patterns. Infection by Rselani
resulated in changes and induction of new proteins and
disappearance of some proteins. Molecular weights
from 12 to 40 were important to appear PR-proteins.
Resultes indicated that Crawford, Giza-21 cultivars
{healhty and infected root samples) and R. solani have
unique band at molecular weight 19. Crawford, Giza-
2levs. (healhty and infected root samples) and M.

phaseoling have unique band at molecular weight 33.
Giza—82, Giza -21cvs. (healthy and infected leaves) and
C. dematiym unique band at molecular weight 34. This
is in agreement with that reparted by Sang and Joo
(1992); Liu er al. (1994); and Abd - E1 - Rhman {2001).
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