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A NTIBIOTIC marking is genet.ally used in following up the
persistence of induced rhizobia! strains to soils. As well known

maximizing symbiotic N2 fixation requires a great understanding of
the ecology of rhizobia. One of the major limitations in study of this
symbiosis is the difficulty in recognizing strains of rhizobia in their
natural habitats. Intrinsic antibiotic resistance (tAR) of 131 Rhizobium
isolates 381 belonging to clover, 21 to chickpea and 29 to pea towards
low, moderate and high concentrations of 13 antibiotics was
investigated. All isolates possessed JAR character but the number of
antibiotics resisted varied and the resistance ability of most isolates
decreased with the increase of antibiotic concentration in the culture
medium (YMA). Use of low or moderate concentrations gave more
reliable information about the JAR character. Gentamycin and
Kanamycin have.the most suppressive effect on the three species of
tested rhizobia,' R. leguminosarum bv. lrlfolii. R. spp. and R.
leguminosarum bv. -viceae. Chickpea Rhizobium was also affected by
streptomycin at the three levels of concentration, while pea isolates
severely affected also by polymyxin especially at moderate and high
levels of antibiotic since none isolates could grew on the medium.
Spectinomycin was of moderate effect on growing ofpea Rhizobium.
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Intrinsic antibiotic resistance (1AR) is an important character found in many
groups of microorganisms which is known to playa. role in different kinds of
environmental activities. Many of microflora posses the ability of withstand the
lethal or suppressive effect of various antimicrobial substances, including
antibiotics, which prevail in microsites of the soil. Therefore, antibiotic marking
is generally used in following up the persistence of induced rhizobial strains to
soils. As well known, maximizing symbiotic N 2 fIxation requires a great
understanding of the ecology of rhizobia systems (Kremer & Peterson, 1982).
Several techniques have been suggested for rhizobial strain identifications such
as biochemical and metabolic tests (Graham & Parker, 1969), genetic markers
(Schwinghamer & Dudman, 1973), and using of strain specifIc antisira (Abd El
Maksoud & Somasegaran, 1988). Antibiotics have also been used in selective
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media for rhizobia recognition (Knigsley & Bohlool,1983; Muller et al.,1988 and
Josic et al., 2002). Shekhar (1997) suggested that antibiotic resistance-marked
strains should be compared with wild-type parents before being used as monitors
of parental strain survival. Schwinghamer & Dudman (1973) studied the
resistance to the antibiotic spectinomycin as possible marker to supplement
streptomycin resistance in ecological study with rhizobia. Single step
spontaneous mutants resistant to high levels of spectinomycin were isolated from
8 effective strains representing 4 species of Rhizobium , they concluded that
there was no evidence of cross resistance to streptomycin, and streptomycin
resistant mutants were not cross resistant to streptomycin. Josey et al. (1979)
studied the variation of IAR of eight antibiotics for identifying characteristics of
26 R. leguminosarnm strains. They mentioned that the IAR of each strain was a
stable property by which rhizobia isolated from root nodules of inoculated Pisum
sativum could be recognized. Gupta & Kalra (1987) studied a number of UV
induced antibiotic resistant mutants of R. leguminosarum bv. trifolii lIB. They
found that all mutants were resistant to ampicillin, erthromycin and nalidixic
acid except one mutant, which was sensitive to erythromycin. The resistance to
chloramphenicol and kanamycin was found only in one mutant, whereas none of
mutants were found to be resistant to gentamycin. Jarek (1989) reported that the
most inhibiting effect on the R. leguminosarnm strains was observed with
gentamycin and they were most resistant to penicillin. In this respect, Moawad &
Bohlool (1992) used seventy six isolates of Leucaena plants of various
genotypes growing in a wide range of soil types and climatic regions, they found
that IAR patterns for eight antibiotics were helpful for selecting the strains for
inununization research. Therefore, it was suggested to study the IAR property to
be included together with the other biochemical characteristics carried out for the
collection of Rhizobium cultures isolated from clover, chickpea and peas
obtained from different localities of Egypt.

Material and Methods

Resident rhizobia capable of nodule formation on root of clover (Trifolium
alexandrinum), chickpea (Cicer arietinum) and pea (Pisum sativum) were
isolated from different locations included 10 governorates in the Nile Delta and
Upper Egypt. A survey of 31 sites was carried out during the winter season at
plant age of 2-3 months~. A total of 131 native rhizobial isolates (81 from clover,
21 from chickpea and 29 from pea plants) was tested. Rhizobial isolates were
investigated for their IARpatterns towards 13 antibiotics using the method given
by Moawad & Bohlool (1992).

The antibiotics used and their tested concentrations at 3 levels, low, medium
"and high are shown in Table 1. Stock solutions were prepared by dissolving

50 rp.g active ingredient (a.i.) of each of the antibiotics in 5 m1 sterile distilled
water. Naldixic acid was dissolved in (1M) NaOH sterile solution, while
~rythr9mycin was dissolved in 95% ethanol. Appropriate volumes of each of the
stock solutions were separately added to yeast extract mannitol agar (YMA)
medium previously melted and cooled to about 5°C. After mixing, the medium
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was poured in Petri dishes and spot inoculation with 48 hr - old of tested
rhizobial isolates was carried out using a sterile metal replicator (Somasegaran &
Hoben, 1994).The plates were incubated at 28 'c for 48 hr. Visual inspection of
bacterial growth was done and compared with the corresponding growth
antibiotic-free control plates. The test was carried out in duplicates.

TABLE 1. Antibiotic concentrations.

No. Antibiotic
Concentration m2.r'

low medium hi~h

I Amoicillin Arnv. 1000 20.00 40.00
2 Chlorarnvhenicol ChI. 2.00 10.00 20.00
3 ErthromYc1n Erv. 1.25 250 10.00
4 Gentamvcin Gen. 5.00 10.00 20.00
5 Kanamycin Kan. 5.00 10.00 20.00
6 Nalidixic Nat. 5.00 10.00 20.00
7 Neomycin Neo. 2.50 5.00 10.00
8 Po)ym;'Xin Pol. 5.00 10.00 20.00
9 Rifamoicin Rif. 1.00 3.00 5.00
10 Spectinomycin Spe. 5.00 10.00 20.00
11 Streotomvcin Str. 1.00 2.50 10.00
12 Tetracyclin Tet. 1.00 2.50 5.00

13 Vancomycin Van. 1.25 2.50 5.00

Results and Discussion

A total number of 131 Rhizobium isolates, 81 belonging to clover, 21 of
cbickpea and 29 of pea was assessed for their IAR patterns against 13 different
antibiotics using 3 levels of concentrations low, medium and high as shown in
Table 2. Distinct differences in potentiality of resistance among the examined
rhizobial isolates towards the number and concentration of antibiotics was
recorded. Obviously, all of the 81, 21 and 29 rhizobial cultures isolated from
nodules of clover (Fig. I), chickpea (Fig. 2) and pea (Fig. 3) plant, respectively,
showed a remarkable ability to resist the effect of many of the tested antibiotics.
As expected, the ability of most isolates to resist the tested antibiotics decreased
with the increase of the concentr~tion given in the culture medium since, the
high concentrations were more suppressive for bacterial growth In other words.
all bacterial isolates could resist one or more up to the 13 antibiotics when
applied in low concentration, but at moderate and high concentrations all isolates
were adversely affected and a remarkable drop in the number of resisted cultures
was recorded. For example, at low concentration ,out of the 81 clover
Rhizobium, 42, 23 and 16 isolates (51.9, 28.4 and 19.8 %), respectively tolerated
from 9 to 13, from 4 to 8 and from I to 13 antibiotics. Whereas, at moderate
antibiotic concentration, the corresponding numbers were 22, 38 and 21 (27.2,
46.9 and 25.9%), but althe high concentration the number was 0, 42 and 39 (0.0,
51.9 and 48.1%), respeCtively. These data are in accordance with tbose obtained
by Glynn et uf. (1985). A more or less similar trend of resnlts with some little
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