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ABSTRACT

Two fast growing Rhizobium strains of peanut {Arachis hypogea)
A.Y. and 169 were subjected to increasing doses of ¥ -radiation.
Dose response curve and sublethal dose were determined. Effect
of the fungicide (Tilt) on the survival of the most radioresistant
bacterial isolates was alsoexamined.

Results showed that the dose response curve of hoth strains
was of the exponential type and the sublethal dose for 169 strain
was 50 k rad while that for A.Y. strain was 75 k rad.

Interaction of the most radioresistant bacterial isolates and
the fungicide (Tiit} with different doses of 2.5, 5, 7.5, 10, 20, 25
and 30 ppm showed that ‘f-rays induced a fungicide sensitive isolates
mere than the wild type.

INTRODUCTION

Some authors (Jordan, 1952a; Dygdala, 1962, 1963; Russell -~ )

and Jones, 1973; El-Zawahry, 1976; Srivastava et al,, 1980 and Barend
and Henri, 1981) have studied the eifect of radiation on growth
and survival of the bacteria responsible for soil fertility through
symbiotic association, guchgg thasymbiotic nitrogen fixing bacteria

belonging to the genus Rhizobium,

The use of pesticides has become an integral and econcmically
essential part of agriculture. Because of concern about possible
side effects the attention of scil microbiologists has been focused
on the effects of pesticides on non target soil microerganisms such

as Rhizobium.

* Atomic Energy Establishment, Cairo, Egypt.
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Pareek and Shidu (1978) reported that the phenoxy herbicide

2,4-D reduced the growth of R. meliloti, R. trifolii and Rhizobium

sp., Oxygen suptake was stimulated though endogenous respiration

was not affected.

Janos et al., (1979) studied the effect of the urea herbicide
chlorobromuron and its hydro[yfate product, chlorobromaniline, on
R. meliloti and found thal chlorobromuron inhibited growth at a
concentration of 10 mg/L. However chlorobromaniline stimulated

the growth of R. meliloti.

Kao and Wang (1981) studied the interaction between herbicides
and Rhizobium in pure. culture. They found that the fast-growing
type rhizobla were more sensitive than the slow-growing ones in
presence of the same herbicide dosage, however linuron with the

dosage of 50 ppm was decomposed by Rhizobium-leguminosarum

and Rhizobium japonicum (Cowpea strain) individually, and 2,4-D

of 50 ppm was also décomposed' by Rbizobium lupini. Mutants of

R. meliloti, R. phasegli and cowpea rhizobia that were resistant

to the fungicides thiram, phygon and spergon have been isclated
by Odeyemi and Alexander (1977a,b). These fungicide resistant
mutants were able to destroy ;che pesticides and were highiy e_ffective
on their host pants. 5o, these fungicide resistant mutants considered

as better inoculants. than their parental strains when appii’ed to

— _
legume seeds that had been treated with these fungicides.
/{H
_J/
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The present investigation aimed at the response of two strains
of Peanut to increasing doses of Y-radiation as well as the eifect
of the fungicide (Tilt) on the survival of the most raioresistant

bacterial isvlates.

MATERIAL AND METHODS

Bacterial strains:. Effective strains were obtained from the Micro-

bipology Research Center, Ministry of Agriculture, Cairo, two strains
were used A.V. and 169. Cultme; were grown and maintained on
yeast extract mannitol medium (YMA) (Allen, 1957) of the following
composition: Mannitel, 10g; Nacl, 0.lg: MgSoq. 7 HZO’ 0.2g; KZH

PO“, 0.5g: yeast extract, 0.5g; CacCl,, 0.1 g, distilled water (000 m].

2!
The pH of the medium was adjusted to 7.2 using NaOH. Fifteen

grams of Difco agar were added when desired.

Irradiation techniques:

Source of Gamma. radiation: The used source of radiation was

cobalt 60 (commercial Gamma cell Atomic Energy of Canada Limited,
Located in the Physics Dehartment of the Egyptian Atomic Energy
Establishment), giving a dose of 15 rads per second at time of experi-

ment.

Irradiation of ﬂle wild type Rhizobium strains A.Y. and 169:

The adopted method was that recommended by Dygdala (1963),

Schwinghamer (1969) and Russell and Jones (£973). The wild strains
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of Rhizgbium A.V and 169 were allowed to grow individually untill
the late log phase on yeast extract mannito! liquid medium. At
the end of the growth period,the cells were hervested by centrifuga-
ﬁon. The harvested cells were then washed with phosphate b'uffer.
at pH 7.0 for threetimes and finaly resuspended in the buffér to
& concentration of 107 - 108 cells/ml. The bacterial suspension

was divided under aseptic cendition into 5 ml afiquots m sterile

- test tubes. Duplicate tubes of thie above bacterial culture were

exposed to increasing doses of ¥ -radiation (lo, 20, 30, 40, 5@, 75

_and- 100 Krad) at room temperature. Contro! culiure ‘tubes {of

non irradiated culture) were Kkept at room temperature. Viable -

count for each of the irradiated and the control cultures were

determined by the dilution plate (pour agar plate). method on yeast
extract mannitol ggar me;:li_um. Incubation of the agar piates continued.
for one week at 28°C before they were counted. Dose respanse
curve was constructed by plotting log N/No V5: the irradiation
dose where No and N were the Intial and final viable count for _

each irradiation dose. -

Isolation of the most radioresistant bacterial isolates:

Bacteria at the sublethal - dose were subcultured three times

on petridish containing yeast extract mannitol agar medium.

Effect of the fungicide (Tilt) on the survival of the most radioresis-

tant bacterjal isolates:

e .
L . le » L
/ The effect of the fungicide tilt on the suevival

of the most radioresistant bacterial isolate of the wild type A.V

—— j—

and 169 strains was investigated. Bacteria were incoulated s.ep'arately-
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in. yeast extract mannitol broth medium supplemented with tilt
at concentrations of 2.5, 5, 7.5, {0, 15, 20, 25 and 30'pp1_"n of active
Ing;edient p;r ml medium. Cultures were prepared in 166 ml conical
flask containing 50 mi of medium incoulated with 0.2el of a cilture
of the bat_:tervi.a (about 10° celts/ml) in yeast mannitol liquid medium

and incubated at 28°C on a rotary. shaker. Viability of the bacteria

was monitored by plating on yeast extract-mannitol-agar.

Pesticide-
One comercially available pesticide was used in this investiga-

tion.

The fungicide (Tilt); a product of (GIBA-GEIGY) Switzerland.
The active ingredient is [-[2-(2,% dichloropheyl}-#propyl-1,3-dioxo-

lan-2-yl methyl}-1H-1,2,4 triazole.

It is available as an ernulsifiable concentrate wi;h 25% active.

ingredient, and 0.25% recommended field application (Hussain, 1985).

RESULTS

Response of Rhizobium of Peanut A.Y. and 169 strains t6 increasing

doses of ¥-radiation.

This: experment was conducted to .l:ﬁeasure the,..re;fsmncre.bf
Rhizobium of Peang strains to the following doses of ¥-radiations
10, 20, 30, 40, 50, 75 and 100 K rad. The number of viable cells .
aftér irradiation was taken as criterion for 'resistance as coﬁpa-ed _

with ron irradiated control.
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Fig. (1) and Table (1) show the effect of different doses of ¥ -radiation
on the number of viable cells of the wild type of Rhizobium of
Peanut 169 strain. These results suggested that this Rhizobium strain

was highly sensitive to ¥Y-radiation. Dose response curve is
of the exponential type as the viable count decressed with the increase
of Y-radiation. Vaible count begins with 1.3 x [0® and ends with
1.3 x 103 at non irradiated control and dose of 50 k rad respectively.
No growth was recorded at 75 k rad. A dose of 50 k rad was estima-
ted as the sublethal dose. It was found that a dose of 50 k rad

reduced the number of survival cells by 5 log cycle.

Fig. (2) and Tabie (2) show the effects of different doses of
gamma radiation on the number of viable cells of the wild type
of Rhizobium of Peanut A.Y. strain. The results suggested that
this Rbizobium strain was less sensitive to 7 -radiation. Dose res-
ponse. curve is of the exponential type I;_ecause the viabie count
decreased with the increase of “¢ -radiation. Nen irradiated control
begins with 6.9 x 1o? and reaches 3.1 x 102 at the dose of 75 krad.
No growth was recorded at the dose of 100 k rad. A dose of 75 k

rad was estimated as the sublethal dose and it reduced the viable

count by 6 log cycle.

Effect of the fungicide {Tiit) on the survival of the most radio-

resistant bacterial isolates of A.V. and 169 strains and their wild

Additlon of the fungicide (Tilt) at different concentrations

varylifg from 2.5 to 30 ppm to the yeast extract mannitol broth
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together with the most radioresistant bacterial isolate and its parent
(Table 3} during the log phase results in an increase in viable count
of the wild type of strain 169. Survival percentage increased pradually
from 2.5 to 20 ppm then decreased at 25 and 30 ppm. Highest sur-
vivars recorded at 20 ppm. Survival percentage.of the. most radio-
resistant isolate increased at the l!ower doses of fungicide, while
it decreased at the higher dosage. Highest survivors recorded at

7.5 ppm then it decreased gradually after that (Table 3).

Table (4] shows that survival of Rhizobium of Peanut. A.V.
in yeast extract mannitol medium supplemented with different

doses of the fungicide (Tilt)-increased with the increase of the

L

fungicide concentration from 2.5 to 7.5 ppm then decreased from
10 to 30 ppm. Highest survivars recored at 7.5 ppm. It was found
that at this concentrations of the fungicide, the survivors increase
4-fold over that of the control. Survivors of the most radioresistant
isolate increased gradually at the lower fungicide concentration
from 2.5 to 7.5 then it decreased in presence of 7.5 to 30 ppm.

Highest survivors recorded at 7.5 ppm.

It is clearly shown that the most radioresistant bacterial isolate
either from 169 strain or from A.V. strain produced fungicide sensi-

tive mutants while the wild type produced fungicide resistant mutants.
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DISCUS3ION

Many leguminous plants have been infected by certain fungi

articulary Peanut {Arachis hypopea).

Aspergillus flavus, the common soil fungus may infest products

uch as Groundnut and dried foods and produced a toxin called afla-

oxin known to induce diseases to man and animals (Wogan 1965).

The purpose of this investigation was to manifest the effect
f gamma radiation and the fungicide "Tit" on the survival of the
Jeaput (Groundnut) Rhizobium strains for finding a fungi-cide resis-
tan~e mutant used as an inoctlant of Groundnut seeds as for the

protection from Aspergillus flavus and other filamentous soil fungi.

Rhizobium strain 169 was foundmore sensitive to gamma radia-
tion as the viable count was decreased with the increase of gamma
radiation doses, thus it exihibited a simple exponential response
curve with most radicresistant bacterial isclate at 50 k rad dose
{(Table 1). El-Zawahry (1976) found that radioresistant strains could

be developed if the wild type -of Rhizobium leguminosarum_strain

is subjected to different doses of gamma rays.

Rhizobium strain A.V. was found less sensitive to gamma radia-
tion and it exihibited a simple expopential dose response curve
with most radioresistant isolate at 75 k radr(Table 2). Barend and

™

Henri (1981} studied the effect of gamma rays on the growth and
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survival of Peanut Rhizgbium strain in peat culture and they found
that the Rhizobium strain is not sensitive to gamma rays and it

is not affected byincreasing the dose from 25 to 50 KQY.

As "Tilt" is a fungicide of many agriculture plants, it would
be useful to have resistant strains to be used as inoculants. Tiit
induced a fungicide cesistant mutam with the wild type of Rhizobium
strains and 20 ppm fungicidal ‘concentration induced survival increase
3-fold over that of control (Tabie 3) in 169 strain while 7.5 ppm
fungicidal concentration induced survival increase 4fold in A.V.

strain (Table &).

The fact that pesticides inhibited and/or stimulated Rhizobium
strains, many authors have suggested that it might be due to a
lack of energy for cell synthesis because the pes;ticides acts as
an uncoupling agent of oxidative phosphaorylation (Pareek and Shidu
1978). While Odeyemi and Alexander (1977a,b} and Kao and wang
(1981) have suggested that the fungicide resistant mutants were

able to destroy the pesticide.

The most radioresistant ijsolate did not induced a fungicide
resistant muiants as all the fungicidal concentrations induced survival
decrease in viable count of cells, survivals decreased

with the increase of fungicidal concentrations (Tables
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'3 and .%). Since the most radicresistant isolate of 169 strain
was achieved at 350 K rad and the most radioresistant Isolate of
A.¥. strain was achleved at 75 K rad; survivors of (69 strain were
more than those of strain A.V., they were 88% and 48% at the
same level of fungicidal concentration {7.5 ppm) respectively [Tables
1"3 and r 4).Golebiowska et al,, (i967) reported that Rhizobium strains
showed different sensitivities to the fungicide thiuram. They also
reported that subculiurisg barteria 4n medla containing thivram
dld not increase the f-ac‘lor of thiuram resistant mutants in most
Rhizobium strains. However the frequency of bacteria .resistant
to thiuram was increased among survivors of U.V, irradiation Indicating
that resistance could be induced by mutation. Ruiz-Sainz et al.
{1984) studied the effect of the fungicide captafol on the survival

and symbiotic properties of Rhizablum trifolii aﬁd they found that

captafol resistant mutants +  : lost the smallest plasmld responsible
for nodulatin and nitrogen fixation, hence it Is not necessary that
a fungicide resistant mutants form good nodulation and nitrogen
fixation. Curleyl and Burton (I1973) have made a simillar suggestion
in a reporc by which they found that although captan was fess

toxic for Rhizobium jeponicum than PCNB {pentachloranitrobenzene)

the former was more Inhibitery te nodulation when they were

used as seed protectants for inoculated soybean.

If comparing the effect of certain chemicals and the effect

of radiation on Rhizobium survival and activity, Khare et al, (1982)
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found that mutagency by radiation was more pronounced than che-

mical mutagency in Cicer arietnum Rhizobjum strains. The mutant

produced differestirom their parents in that the mutant colony size
was bigger and gelatinase activity was higher, the number of

noduies and its size were also higher.

Many studies have been done on the effect of pesticides on
Rbhizobjum in which the measurment of tha viability of a culture
after a pesticide treatment has been the main method used tlu
determine whether the assayed pesticides were harmiul for Rhizobium
or not {Ruiz-Sainz et al., {984). Further work is needed to .determine

the effect of the fungicides on the survival and symbiotic properties

of the Rhizobium strains.
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Table (2) : Effect of different doses-.of Gemma radiation on the survival
of Rhizobigm of Peanut { Arachier hypogea ) A.V strain

Irradiation Number of Log number of Log surviving fmaction
dose { Krad ) gurviving cells mﬁH.d.._.i.um cells ( log %@.v -
Control 6.9155 x 10° 8.639 . 0

10 6.3480 x 107 7.802 - 1.037

20 4.4016 x 108 6.643 - 2.196

_ 30 2.5259 x 10° 5. 402 - 3437
& 40 2.689 x 10 4 4.422 - 4.420
i 50 3.1155 x 10° 3.493 - 5.346
73 3,1020 x 10° 2.491 - 6.34B

100 No growth . - -
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A Fig (2) Dose response curve of peanut Bhizobium strain AV.



Table (3) : Burvival of Rhizoblvm of peanut 169 strain in yeast extract mamnitol

medium supplemented with different oouomuﬁﬂmwuonm of the fungicide t11%.

Conc. of fungleide 114 type Moat radisregistant isolate

- 231 —

( ppm ) ~Viable coumt_ g Survival Viable count “Survival
(Cells/ ml )z 10 (%) { Cells/ ml) x 10 (%)
Gontrol 1.0635 100 0.8050 100
2.5 0.5140 48.33 o 0.4636 57.59
5 0.8281 77.86 0.6173 76.68
7.5 1.1708 110.08 0.7156 28.89
10 1.4277° 134.24 0.6752 63,87
15 1.8764 . 176.43 0.5762 7L..57
20 2.8433 267.35 0.4852 60.27
25 _ 2.0688 194.52 0.3312 41.14

30 1.7188 161.61 0.2900 36,02
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