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ABSTRACT

The present study was carried out in a pot experiment
at Sabahia Agricultural Research Station, Alexandria,
Egypt, during successive season 2007-2008 for evaluating
activity of peroxidase isozymes (isoperoxidase), in sugar
beet plants (susceptible and/or resistant), to root-knot
nematode Meloidogyne javanica. Sixteen sugar beet (Beta
wulgaris L.), genotypes that displayed differential
resistance background to root-knot nematode were
employed in this work. Computed damage index classified
the sixteen genotypes into three categories four genotypes
were found to be susceptible (S), eight moderate resistant
(MR), and four genotypes resistant (R). Peroxidase
isozyme pattern was studied in control and infected plants.
Cluster analysis of (susceptible and resistant), genotypes
differentiate control and infected plants in two clusters;
which mean nematode infection effect on isoperoxidase
activity. The cluster analysis differentiated the eight
moderate resistant genotypes in three clusters, cluster
number one contained five control and one infected plant,
cluster number two contained three control and four
infected plants, while cluster number three contained
three infected plants. It can be concluded that
isoperoxidase in moderate resistant genotypes cannot
differentiate between infected and control plants.

INTRODUCTION

Peroxidases are ubiquitous in plants. They have
become standard isozyme markers due to their easy
detection. In addition, the enzymes are extremely stable
(Rasmussen and Kerby 1993). Usually, peroxidases are
analyzed using starch gel or polyacrylamide gel
electrophoresis. Most plants contain peroxidases of
migrating towards to anode. Even if less frequently
studied, peroxidases of cathodal migration were
detected in different, taxonomically very distant groups
of plants, e.g. in bryophytes (Krzakowa 1993), grasses
(Felder 1976, Krzakowa 1996).

Peroxidases of the sugar beet (Beta vulgaris L.)
also exhibit cathodal migration. They are located on
chromosome 6 (Van Geyt et al., 1988) and the gene
products are active as monomers. The peroxidases of
sugar beets are also thought to represent useful markers
in the detection of interspecific differences (Abe and
Tsuda, 1987; Nagamine et al., 1989).
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Plant peroxidases are contained mainly in cell walls
and such localization results in their exhibiting activity
dready at early stages of defense reactions of the plant
to pathogen attacks (Rautela and Payne, 1970; Van
Geyt, 1986 and Harrison et al., 1995). Besides,
peroxidases can produce oxidized phenolics or other
substances toxic for invading pathogens (Gaspar et al.,
1991).

Peroxidase in sugar beet cultivars was not
intensively examined in comparison with other enzyme
systems (Abe et al., 1993 and Szkutnik, 1997). The
main objective of this work was to study the activity of
peroxidase isozyme (isoperoxidase) in control and
infected sugar beet genotypes (susceptible or resistance)
to recognize effect of nematode infection on
isoperoxidase activity.

MATERIALSAND METHODS
1. Materials:
1.1. Sugar beet genotypes:

Sixteen sugar beet genotypes used in this study
were classified into three categories with respect to its
root-knot nematode resistance. Four genotypes were
susceptible (S), eight were moderate resistant (MR) and
four genotypes were resistant (R). Table (1) presents
the sixteen sugar beet investigated genotypes and its
description (Saleh et. al., 2009). The examined sugar
beet genotypes used in this study were kindly obtained
from Sugar Crops Research Institute, Agriculture
Research Center, Egypt.

1.2. The nematode:

The root-knot nematode, (Meloidogyne javanica),
was originating from a sugar beet field in Nubariya
district. Genera identification was based on the
morphology of adult and larval form as described by
(Mai and Lyon, 1975). Species of the root-knot
nematode were identified on the basis of perineal
pattern morphology of the adult females as described
by (Eisenback et al., 1980, and Eisenback, 1985).

2.METHODS:

Pot experiment was employed in this investigation
to study isoperoxidase activity in the infected plants






Table 1. The sixteen sugar beet investigated genotypes and their description,(S) susceptible,
(MR) moderateresistant and ( R) resistant to root-knot Nematode

Genotyp&s Sugar beet genotypes Genotypes handling Seed type Code
reaction category
Toro Commerciad var, Poly germ 1
S Rosanna Commercial var, Monogerm 2
Eg.6 Breeding material Poly germ 3
Glorius Commercial var, Poly germ 4
C.39 Breeding material Poly germ 5
05-99 Commercial var, Monogerm 6
01-99 Commercial var, Monogerm 7
MR Baraca Commercial var, Poly germ 8
LP-10 Commercial var, Monogerm 9
SP-270 Breeding material Poly germ 10
Asthos poly Commercial var, Poly germ 11
LP-13 Commercial var, Monogerm 12
Sultan Commerciad var, Poly germ 13
R Amile Commercial var, Monogerm 14
Monte Bianco Commercial var, Monogerm 15
Eg.27 Breeding material Poly germ 16
after  inculcation  with  root-knot  nematode seedling in 2.5 ml aliquot of inoculum suspension was

(Meloidogyne javanica), to detect biochemical marker
in susceptible or resistance sugar beet plants to root-
knot nematode.

2.1. Inoculum preparation:

The root knot nematode, Meloidogyne javanica
was cultured alternately on tomato or eggplant
(Solanum melongena cv. Blackbeauty) and sugar beet
(Beta vulgaris cv. Chems). Eggs were extracted from
tomato or eggplant roots by agitating in 0.05% NaOClI
for 2 to 3 min (Hussey and Barker, 1973). The eggs
were then collected and rinsed with tap water on nested
150- and 25-um pore sieves. To collect the second-
stage juveniles (J2) for use asinoculum infected tomato
or eggplant roots were placed in hatching dishes and
incubated in a mist chamber. The J2 were then
collected using 150- and 25-um-pore sieves once a day
for 3 to 5 d. During the collection period, J2 were
stored in a 1-cm aqueous suspension at 5°C prior to
inoculation of sugar beet plants.

2.2. Inoculation procedure:

Beet seeds of each tested genotype were sown in
25 cm diameter pots, filled with steam sterilized sandy
clay soil (sand : clay, 2:1) in three replicates. Seedlings
were thinned to two per pot at the four to six leaves
stage. Each plant was inoculated with about 2000
second-stage juveniles (J2) or/and (eggs + J29)
suspension. Two holes about 5-cm deep and 1-cm wide
were made in the soil around each four week old sugar
beet

applied to each hole with a pipette. Unless otherwise
noted, the plants were maintained in a greenhouse at
25+ 2.5°C. Nutrients were supplied as liquid feed one
each week with 5 ml per pot of diluted Vitafeed 111® (N
: P05 KyO, 19: 19 @ 19 %) and watered daily as
required. Pots were maintained 45 days after
inoculation. Sugar beet plants were lifted to complete
its growing season after nematode inculcation (180
days), to collect leaf samples from control or infected
plants for isoperoxidase analysis. Figure (1), illustrates
sugar beet plants after nematode inculcation at 180
days old plants. Figure (2), shows sugar beet (control &
infected) roots after nematode inculcation at the
experiment end.

2.3. Isozyme analysis:

Sugar beet leaf samples were collected for isozyme
analysis. Electrophoresis was carried out to obtain the
isoperoxidase patterns in control and infected plants.
The following are the buffers, gel media, staining
solution and the used el ectrophoretic procedure (Sabrah
and El-Metainy, 1985): 0.23 M Tris - Citric acid
buffer, pH 8.0, in agar-starch-PVP (polyvinyl
pyrolidine) gel. Staining solution 100 ml of 0.01 M
Sodium Acetate-Acetic acid buffer (pH 5.0), containing
0.1 gm Benzidine and 1.5 ml Hydrogen peroxide
(H202), which is added immediately before staining, to
stain the peroxidase isozyme patterns.
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Figure 1. Sugar beet plants after nematode inculcation at 180 days from plant age (contr ol
in theright rowsand infected plantsin the left)
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Figure 2. Sugar beet rootsin the end of experiment (a) control roots at harvest (b)infected
roots after nematode
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RESULTSAND DISCUSSION
1. Peroxidase activity in control and infected plants:

Peroxidase isozyme pattern was studied in control
and infected plants to examine effect of root-knot
nematode infection on isoperoxidase activity.

1.1. Peroxidase activity in control and infected
(susceptible and resistant) plants:

In the presents investigation eight sugar beet
genotypes were employed (four susceptible and four
resistant genotypes), to recognized variations in
isoperoxidase activity in both susceptible or resistant
plants. Control and infected plants were pot together in
the same plate. Figure (3) shows isoperoxidase pattern
for 130 days from plant age. Table (2a) presents
TOTAL LAB analysis datafor four susceptible and four
resistant genotypes in control and infected plants. The
data indicated that there were six bands migrating to the
cathode. Table (2b) presents anode migration bands
indicating that there were three bands migrating toward
anode. Figure (4) shows dendrogram of cluster analysis
for control and treated plants based on (0 and 1) data.
The data indicated that cluster analysis differentiate
control and infected plants in two big clusters which
mean nematode infection effect on isoperoxidase
activity. The results are in agreement with that reported
by (Van Geyt, 1986), he studied isozyme system in

1C 1T 2C 2T 3C

3T 4C 4T 13C

virus infected sugar beet plants as active defense
mechanisms, (Yu et. al., 2001) they established isozyme
marker for resistance to root-knot nematode and (El-
Kholi et al., 2005) reported that the enzymatic activity
of Chitinase ?-1, 3 glucanase, poly-phenol oxodase,
peroxidase and invertase were significantly increased in
infected sugar beet roots than in healthy roots.

1.2. Peroxidase activity in control and
infected (moderateresistant) plants:

Eight sugar beet moderate resistant genotypes were
used in this experiment to study effect of nematode
infection on isoperoxidase activity. Figure (5) shows
peroxidase pattern of 130 days control and infected
plants. Table (3 a&b), illustrate analysis data for
moderate resistant plants. There were six bands in
cathode migration and three in the anode. Figure (6)
shows dendrogram of cluster analysis for control and
infected plants based on (0 and 1) data. The cluster
anaysis differentiates the eight moderate resistant
genotypes in three clusters, cluster number one contain
five control and one infected plant, cluster number two
contain tree control and four infected, while cluster
number three contain three infected plants. It can be
concluded that isoperoxidase in moderate resistant
plants cannot precisely differentiate between infected
and control plants.

13T 14C 14T 15C 15T 16C 16T

Figure 3. Peroxidase isozyme pattern for (C) control and (T)treated plants (four susceptible

and four resistant genotypes)
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Figure 4. Dendrogram of cluster analysis for peroxides isozyme of (C) control and(T)
treated plants (four susceptible and four resistant genotypes)
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Figure 5. Peroxidase isozyme pattern for (C) control and (T) treated plants of (M R)
genotypes
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Figure 6. Dendrogram of cluster analysis for peroxides isozyme of (C) control and (T)

treated plantsof (M R) genotypes
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