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ABSTRACT
 ك

Tw٥ fast growing RHizobiur strains of peanuT {Arachis hYpoRea)ي «

٨٧. and I69 were subjected to increasing doses of -radiation.
Dose response curve and sublethal dose were determined. Efect
of the fungicide (Tilt) on the survival of the most radioresistant
bacterial isolates was alsoexamined.

Results showed that the dose response curve of both strains
was of the exponential type and the sublethal dose for [69 strain
was 50k rad while that for ٨٠Y. strain was 75k 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 {-rays induced a fungicide sensitive isolate5
mnore than the wild type.

INTRODUCTION

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

and Jones, [973; El-Zawahry, 1976; Srivastava et a1980إ., and Barend9 و يد د

and Henri, 1981) have studied the effect of radiation on growth

and survival of the bacteria responsible for soil fertility through

sy mbiotic association, suches @asymbiotic nitrogen fixing bacteria

belonging to the genus Rhizobiur,

The use oi pesticides has becone an integral and economically

essential part of agriculture. Because of concern about possible

side effects the attention of soil microbiologists has been focused

on the effects of pesticides on non target soil microorganisms such

as Rhizobium.

٨tomic بر Energy Establishment, Cairo, Egypt٠
٠) 02  أi لآ ،



١) -1 و

Pareek and Shdu (1978) reported that the phenoxy herbicide

2,4-D reduced the growth ٥f R. meliloti, R. trifolii and Rhizobim
 بي ،

5p. oxygen و suptake was stimulated though endogenous respiration

was not affected.

Janos et al., (1979) studied the effect of the urea herbicide
 د

chlorobromuron and its Hydrolطر te product, chlorobromaniline, on

R. meliloti and found thaL chlorobromuron inhibited growth at a

concentration of 10 mg/L. However chlotobromaniline stimulated

the growth of R. meliloti.
 د ر

Kao and Wang (1981) studied the interaction between Herbicides

and Rhizobium in pure culture. They found that the fast-growing

type rhizobia wre 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-!eRUminoSarUm

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

of 50 ppm was also decomposed- by Rhizobim JuPini, Mutants of

R. .itolilem Rر Phaseoli and cowpea rhizobia that were resistant

to the fungicides thiram, phygon and spergon have been isolated

by Odeyemi and Alexander (1977a,b). These fungicide resistant

mutants were able to destroy the pesticides and were highly effective

on tHeir host pants. So, these fungicide resistant mutants considered

as better inoculants. than their parental strains when appiied to•lggume seeds thAt had been treated with these fungicides.
 ،:ر, ر ر
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The present investigation aimed at the resbonse of two strains

of Peanut to increasing doses of radiation- ل as well as the effect

of the fungicide (Tilt) on the survival of the most raioresistant

bacterial isolates.

MATERIAL AND METHODS

Bacterial straiR:، Effective strains were obtained from the Micro-

biyology Researc Center, Ministry of Agriculture, Cairo, two strains

were used A.٧. and l69. Cultes were grown and maintained on

yeast extract mannitol medium (YMA) (Allen, 1957) of the following

composition: Mannitol, 10g; Nacl, 0.1g: MgSo 7 H,0, 0.2g; K H1 و

PO,,, 0.5g: yeast extract, 0.5g; CaCl,, 0.1 g, distilled water 1000 ml.

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

grams of Difco agar were added when desired.

:rradiationلseugiNhcet 

S3ource of Gamma. radiation The used source of radiation was

cobalt 60 (commercial Camma cell Atomic Energy of Canada Limited,

Located in the Physics Department of the Egyptian Atomic Energy

Establishment), giving a dose of 15 rads per second at time of experi-

ment.

lradiationo4theyildtypeRتiuh obium strair ٨.٧. an 169:

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

Schwinghamer (1969) and Russell and Jones (1973). The wild strains
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pf Rhizobium A.٧ and 169 were allowed to grow individually until

the 1ate log phase on yeast extract mannitol liguid medium. At

the end of the growth period, the cells were hervested by centrifuga-

tion. The harvested cells were then washed with phosphate buffer

at pH 7.0 for three times and finaly resuspended in the buffer to
• 7 8 ٠٠٠٠& concentration qf L0' - I٥' cells/ml. The bacterial suspension

was divided under aseptic condition into 5: ml aliquots h sterile

tesF tubes. Duplicate tubes of tbe above bacterial culture were

exposed to increasing doses of radiation- ل (10, 20, 30, 40,50, 75

and l00 Krad) at room temperature. Control culture tubes (of

non irradiated (ulture ث were kept at room terpeature. 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 AgAr medim. lncubation of the agar plates continued

for one week at 280C before they were counted. Dose response

curve was ronstructed by plotting log N/No VS: the irradiation

dose where No and N were the intial and final viable count for

each irradiation dose.

Lsolation of the most radioresistant bacterial isolatc5:

Bacteria at the sublethal .dose were subcultured three times

o٢ petridish containing yeast extract mannitol agar medium.

ELtect of the fungicide (Tilt) on the survival ol the most radioresis-

 م
}٤ ر٠

THe effect of the fungicide tilt on the sucvival

tant bacterial isolatesد 
of the most radioresistant bacterial isolate of the wild type ٨٧

and l69 straims was investigated. Bacteria were incoulated separately

، ،
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in yeast extract mannitol broth medium supplemented with tilt

at concentrations 0f 2.5, 5,7.5, !0, 15, 20, 25 and 30 ppm of active.

ingredient per ml medium. Cultures were prepared in 100 ml conicلa 

flask containing 50 ml of medium incoulated with 0.2w of،a culture
: ،6 ٠ . .of the bacteria (about Lo cellslml) in yeast mannitol liquid medium

and incubated at 28%C on a rtary. shaker ViabiLity of the bacteria

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

Pesticide
 د

One comercially available pesticide wvasused in this investia-

tion.

The fungicide (TiIt), a product ٥f (GIBA-GEIGY}] .witzerlaR ي

The active ingredient is [-[2-(2,4 dichloropheyl)-4-propyl-1,3-dioxo­

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

It is available as an emnulsifiable concertrate with 25% active

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

RESULTS

ResporseofRزh zobium of Pوnae t A٧ aR 169 stدin t irreasirgف
doses of [-radiation.

This experment was conducted to mEasure the ..resistarce of

Rhizobium of Peamd.strains to the following doses of 3-radiationsء ة 

10, 20, 30, 40, 50, 75 and 100 K rad. The rumber of viable ،cells ،

after irradiation was taken as criterion for 'rEsistance as compared

with non irradiated control.

 يجيد
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Fig. (I) ar Table (l) show the effect of different doses of radiation- خ

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 {-radiation. Dose response curve is

of the exponential type as the viable count decressed with the increase

of 6-radiation. Vaible count begins with 1.3 ٩d جo٨[ ر ends with
31.3 ، ء. l0' at non irradiated control and dose of 50k rad respectively.

No growth was recorded at 75k rad. 8 dose of 50{ rad was estima­

ted as the sublethal dose. It was found that a dose of 50 k rad

reauced the number of survival cells by 5 log cycle.

Fig. (2) and Table (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.٧. strain. The results suggested that

this RHizobium strain was less sensitive .to .radiation- خ Dose res­

ponse. curve is of the exponential type because the viable Count

decreased with the increase of 6-radiation. Non irradiated control
٠٠ 8 2begins with 6.9 ' ر]0 and reaches 3.1 x [0' at the dose of 75 krad.

No growt was recorded at the dose of 100 k rad. A dose of 75H

rad was estimated as the sublethal dose andit reduceD the viable

count by 6 log cycle.

EfIectofthefuNgicide(Tit) on te survival of the most radio­

resistant bacterial isolates of A.V. an 169 strains and their wid

 .ج#ح
#dditlon of the fungicide (Til) at different concentrations

waryirg from 2.5 to 30 ppm to the yeast extract mannito] broth
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together with the most radioresistant bacterial isolate and its parent

(Table 3) during the log phase resuHts in an increase in viable count

of the wild type of strain l69. Survival percentage increased gradually

from 2.5 to20 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 lower 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)-inreased with the increase of the

fungicide concentration from 2.5 to 7.5 ppm then decreased from

10 to 30 ppm. Highest survivars recored at 7. ppm. It was found

that at this concentrations of the fungicide, the survivors increase

fold over that of the control. Survivors of the most radioresistantا- 

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 [69 strain or from A.٧.،strain produced fungicide sensi­

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

Many leguminous plants have been infected by certain fungi

articulary Peanut (AracHis hyPDRea).ص 

hsperRilus 5u٧3F theر common soil fungus may infest products

uch as Groundnut and dried foods and produced a toxin called afa­

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 "Tilt" on the survival of the

2eanut (Groundnut) Rhizobium strains for finding fungi-cide ة resis­

tance mutant used as an inoculant of Croundnut seeds as for the

.rotection from AsperFillus flavus and other filamentous soil fungiم 

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 eihibited a simple exponential response

curve with most radioresistant bacterial isolate at 50 k rad dose

(Table 1). El-Zawahry (1976) found that radioresistant strains could

be developed if the wild typeo٤ Rhizobium eRuminosarumل 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 exponential dose response curve

with most radioresistant isolate at75 k rad (Table 2). Barend and

Henri ([98 ( ا studied the effect of gamma rays on the growth and
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sur vival of Peanut Rhizobiu strain in peat culture and they found

hat tHe Rhizobium strain is not sensitive to gamma rays and it

is not affected byincreasing the dose from 25 t٥ 50 KGY.

As "Tilt" is a fungicide of many agriculture plants, it would

be useful to have resistant strains to be used as inoculants. Tilt

induced a fungicide cesistant mutant with the wild type of Rhizobim
 ي،

strains and 20 ppm fungicidal concentration induced surviva} increase

3-fold over that of control (Table 3) in I69 strain while 7.5 ppm

fungicidal concentration induced survival increase fold ا in A.V،

5train (Table 4).

The 1act 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 pesticides acts as

an uncoupling agent of oxidative phasphorylation (Pareek and Shidu

1978). While Odeyemi and Alexander (1977a,b) and Kao and Wang

(1981) have suggested that the fungicide reslstant mutants were

able to destroy the pesticide.

The most raDioresistant isalate did not induced a fungicide

resistant mutants as all the fungicidal concentrations induced survivةl

decrease in ٧iable count of cells, survivals decreased

with the increase 0f fungicidal concentrations (Tables
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٢3 and .4). Since the most radioresistant isolate of 169 strain

was achieved at 50 K rad and the most radioresistant isolate of

A.٧. sTrain was achleved at 75 K rad; survivors ٥f [69 strain were

more than those of strain 8.V., tlney were 88%6 and 48%6 at the

same level of funglcidal concentration {7.5 ppm) respectively [Tables

amd ،4).Golebiowska et al., (I967) reorted that Rhizobium stralNs'3,؟ 
 د

showed different sensitivities to the fungicide thiuram. They also

repor ted that subcul:uri g barteria n أ medla containing thiuram

dld not increase the f-ac'Io of thluram resistant mutants in m0st

Rhizobium strains. However th frequency of bacteria ،resistant،

to thiuram was increased among survivors of .V. Irradiation Indicating

that resistance could be induced by mutation. Ruiz-5ainz et al.

(١984) studied the effect of the fungicide captafo! on the surv!va!

and symbiotic properties ٥f Rhizobum trltolii and they found that

captafo] resistant mutants ' :lost the smallest plasmld responsible

for nodulatin and nttrogen ftxation, hence it is not necessary that

a fungicide reslstant mutants form good nodulation and nitrogen

fhxation. Curley and Burton (1975) have made a simillar suggestion

ir a ا r4por٤ ة١ vhich they found that although captan was less

toxic for Rhizobjum japonicLm than PCNB (pentachloronltrobenzene)
 د ،

the former was more hnllbitory to nadulation when they wete

used aو seed protectants for hncculated soybean.

I comparing the effect ol certain chemlcAls and the effect

of radiatlon n Rhizobium 5urvlval and actlvlty, Khare et al, (1982)
 لا
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found that mutagency by radiation was more pronounced than che-

mical mutagency in Cicer arietnum RHizobium strains. The mutant

produced differemfron their parents in tlat the mutant colony sIze

was bigger and gelatinase activiy was higher, the number of

nadules and its size were also higher.

Many studies have been done on the effect of pestIcidcs on

Rhizobium in which the measurment of the viability of a cultureب 

after a pesticide treatment has been the main method used to

determine whetler twe assayed pesticides were harmful for [3hizobium
 ه

٥r not {RUiz-5ainz et al.,، 1984). Fr ther worl is needed to determine

the effect of the fungicides on the survival and symbiotic properties

of the Rhizobium strains.

ACKNOwLEDEMENT

The authors are grateful to professor Dr. H. Roushdy, Director

o٤ NCRRT for the 1acilities provided to carry out this worlc.

REFERENCES

I. Ahlen, O.N. (1957) Experiments in soil BacteriologY. 3rd ed.
Minreapolis.

2. Barend, W.5. and Henri, 3.7.R. (I98I); ELfect of steam steriliza-
tion and gamma irradiation of psat on quality of
Rhizobjur inocukants, Applied ،and Environmental
MicobiologY, 4 I(6), 1344-1397.

3. Curley, R.L. and Burton, J.C. (1975). Compatibility ٥f R.
iaPonicum with chemical seed protectants. 8gronomy
J٥urnal 67, 807-808.



2n. .. ذ ب

Dygdala, K. (1962). Morphological and cytologicaI changes4ب
o٤ Rhizobium as influenced by gamma rays and radio­
metric substanccs. Bul. Acad. Polon. Sci, Ser. Biol.,
10, 381.

5. 0ygdala, K. (1963). Morphologlca) and cytological observations
on amma ع rays irradiated Rhizobium JeRUmTinDSarUn2.ب 

Acta Micr. Pol., 12, 237.

6. E!-Zawalry, Y.A. (I976). 5tudy 0n the effect of gamma radia-
tion on growth and activity of Rhizobium leRuminoSarUm
Ph.D. Thesis, Cairo Unlversity. EgYpt٠

7. Golebiowska, J., Kaszubial:. H. and Pajewska, M. {1967).
Adaptation of Rhizobium to thiuram. Acta micro­
biologica polonica, 16, 153-18.

8. Hussain, A.A. (1985). Studies on the eflect of some pesticides
on the chemical composttion ol some yasts, Ph.D.
Thesis. Women's College, ،Aln Shams University.
Egypt.

 ءلك٠ اء٠ ود-
E., Cserhati, T. and Kecskes, M. (1979). Xenobiotics
and soil micrbiota affected by xenobiotic interactions.

 نم' جز

9. Janos,
- ي٥

Chlorobromuron and its breakdown product inhibiting
.e»»«s-% ا 4cta mi«««أم٠ e«٥44٤٥٢««r«٨ ع، 

biological academiae scientiarum, hungaricae,  و26
301-309.، :

ria. ll, The production and behavior oi colonial mutants
produced by X-ray .irradiation ر Cand. J. Botany,

 مر -اا٠ عرا -صرد-اذ، ، ء ، يد د ة »ب4 د،
Jordan, D.C. (1952a). Studies on the legume root nodule bacte-  أز

30, 125-130. <٠ جد د -ن].-.

}o­
« ،



-225 ب

Ka6 Te-chen and Chi-rhu »ang (198!): Stdies an the eftect'ا'٠! 
of herbieides on growth of Rhizob!a And development
of root nodules IIl. The interaction betيw een ،herbicides
and Rhlzobia in pure 'culture. Journal of the Agri-
culturai association, I4, 45-66.

12. [ Khare, 8.K., 5haoe, D.8. ar Nayak, b.L، (I982}. Comparative
effeciency of cHemlcal aNd radiation mutagens on
2 Cicer-arietnm rhizobial strains,

13, Odeyemi, O. and Alexander, M. (1977a). Resistance of Rhizo­
bium strains to phygon, '5perYon and thiuram. #pplied، ين 

and Environmental Microbiology, 33,  بم.784-90

{4. Cdeyemi, 0. and Alexandsr, M. (1977B). Use of fungicide­
resistant rtizobia for legume inoculation. 5oil BIo!ogy
and Biochemistry, 9, 247-251,

L5، Paresk. R.P. and 5hidu, 8,S. (1978}. Uncoupling of phosphoryla­

tion in Rhizobium <pp. by 2, chlorophenoxy!- 4ه acetic
acid ar Taficide-&0. Trdia Jaurnal of Microbiolagy,
18, 97-100.

16. fuiz-5ainz, 3.E.; Beringer, 1.E. and Gutierrez-Navarro, A.M.
{1984). E41ect of the Iungicide captafo) on the survival
and symbiotic praperties or Rhizbbium trifolii., Journal

 سد ،

٥٤ Applied Bacteriology, 57, 361-367.

17. Russell, 1.A., and Jones, D.G..(1973). The efect of u!tmw violet
light _on the symbiotic. effectivenesg and some ،pysio­
[eلأcز characteristicف of ،four strains Rhizobiur ه1
tr . تنKol1 ز Appl. Bact., 36, 567.



٧٦

 يو

 مر١.٣

- 226

١
٦

٦
18. Schwinghamer, E.A. (1969). Mutation to auxotrophy and prota­

trophy as related to symbiotic. sffectiveness Rhizobium
.EumTinosorum and R, trifolhl. Cand. 3. Microbiol؟ل 

 د

 لا611,5.

19. Srivastava, R.C.; Mukerji, D.; Chandra, G. and Mathur, 5.N.
(1980). Radiation induced changes in' the nitrate
reductase activity in Rhizobium culture, leaves and
nodules of Black-Gram (igna mungo (L) Hepper).
Annual meeting of the American society of plant
physiologists and tle plytochemical society of North
America.

20. Wogan, G.N. (ed.) (1965): Mycotoxlns in foodstuffs. 291 pp.
Cambridge, Mass.: M.1.T. Press.

 مرر
٥ ٥« د ة٠٩  د أم بو.



80  لدنة7-

٢ م تc٦G،٦.. م {ج
٥٦cإم do٤ ه o١o٦a٥١o٦

]  >م٠
 بو

o، م
<٥dبم ممه ه إم 

١R
 ح
oم 

o٥ b0  م٣.
-»o#  تم

 بر٤
5 ٥ يو

 نه تم
 ى٧٣ إ
 في له
 مع

o٢ تل بو
oao إص
 إم
٢٨o١٢ له
o ت

٩[ إم2
٥١odفي ن٥٦٥٦ 
 تمt0٩ م٢الo١0١ م
 -ج٢ إم إم٢٦ ور إم

 إم·٥٥
٤ ٦ها>٢٦ .o٤ ثة 0ة ح  نه٠٠٣٥

 ما آر٤
c

.٥ ة  يم£
5 .د
a
 بو بى إ-
o ت
٥ ير دله  له يو

٥ ٥O D> بو م مه
 نهo هooo ه ت إمa ج ٦ها ف٥

 حل53
٢ بز إم م وم م أ-م ج بعم  ته2q لتع

٤٨ م 0ا٤ م٤ ب{p# مي
٤o٢Eله يم 
oبم c٣٦ إم مح هcبو يم٤ 
 بو يو>o ىo مج ية بر
:٤o ه ل< نo ى ح مة ٢٦u٦ح ن ت 
oo٤ب• ن٣ 5· إم إم إم& ور إم ج ع

٩٢ ,
٥o 5

 إ·
 ف+'
 ت

 له
٩ •
 بر٩٢

 م٢!٠
 إمo ص

 سيه٩أ ه إم
 له بعo هo نo٨٦٠o ة ظ قدo بد

o٦م ل< ٦ها dم 
 إم د مه4ي

 مr إم
oثه٥٤ 
 عm ت

o١
 إ{



- 228
 م.

( N )
»

N٥
Log surv1v1ng fraotlon log

o١
 ا

٢
٢

 م خم١ لمة٢

 فم
o

 م
،n٥
 ت

 مر
 مسه

 سر

o ك
- ها. ليا

 جدهة.. جيميي
 Hي
a٥
w
"o
 كح
aم 

 م
o

 ج٤
 مم م

 Hلا فم٠

 ي< م٦
Oإي a

 ولم
oa
5٤٠
p'٥٥ ت oم 
٥٤ a

 {ج

 كع ي

o
 "ب
 مط
 تم
5
a
 {ج
 م+
 مط
b

 ن
Gر ف رر% سر 

 ر
 م ·م

 ي
 م

¥



- 229

 مم
o

H١u
H mلا
o ي م ا
Fج p

o
bفز 
o له١ م بماN لم {ج

H54 م يooooلة٥١ o o ح لز م  مo م
 عه ل مر
٥
 ى
 سمه٨

u  عo مم
 و{٢

 لمة لرةNN ي٥٦٥٦ ج٢ لا
>٤ بم٥

o لم لن٧٥ م لمةo بط ن٠ و» ن٥ #cخم لم م oNo8 ت لزa٦م لز١8 ج٥u ٧ نN٥٥ ooHى acا Hب b4o $ ٩ي$ بم$$ بمo ولز  ا{Ho م م
6b3 مرo ا{ مل م{ مج٥٥ طز
Hم{٩ ooooo Hز o٨ لما خه ا٥٦ له
a٥oا 
٤٩ Hلا ٥
H٥ ي#

٤ م م ٥ح ouي} 

٥٥ oثم ١ح وجي 
H oلاo ن

5$ m  ب
N لبة مa٧٦ لبc$o دى  و ن ةt٤ م

 يلا

 خه خ خ خهG8a0 لز٠
aجل لة٥٥ oN4D

5oo2• لم تمةNN دماn ف١ و- ٢m٥و م  مرo م
 ا م م لز م

 م إ
 عل
oسه 
٤ كز o ج o»٥ H،>ي ب 

 من
٢aبم م 
bلاط#٤ o
٥H٣ ي  لم٠ م
٤٤ امر ها
٩

bمر Nه تما u٦ &o ه٤و

 لما لما خل خل{o سه٥
± خم من لما اتما

oa١a [ه٥ له٤و ك pM
p الد]

 oد
٤}
 إ
o

 ح٠



230

Log sbirw1v1ng fraetlon 10٤ ( N')
M6

5"

 ة.

٣

4

 ر hك
٥
 بي

N
 سمة

o ك
a' ما

H aلا
 ت
d
O
5ك

٥
 تم
 ي لاط
a

٤oيهز 

t ج
a٥  م م

oeH طط يم {ج
H

٣  ءإ م
o٥٩
٢o
m٥
 لز٠ ما

 ذ" مع
٣إ٥
H3
 ص

 لز٠
 ك

 حج
<

no

 لما
o

 ح
o

 اما
o

٥o

 لب
 ت

oo

 ا
G

 ا
١ ٦ى

N
 ت بي ا

١



 ب ث3[ ى

 لا١

 oد
٥ H55 p2 e٠4o  لعاn8 لإ لم جao لبoN بي فر
٥H ي تou ٦لuo ى٧ ر# ٥ ك ما  نط و{ مة
 مة ثم
p
 قر٥
6

cnaولز 
 مد0٥ ع
Hم <
 ي٢ دلع
a م جa ك
 لمNN ال لج لجoo لج الزلل٠ ا لم

٥، م٥ ق ن ز ر٢ od$ابع 
onoخ o0oل 

H٠·d6فم Nت لهN م لما م مر إ٥١ ي لب aoلمة٥١ له oa
cc لمة خل لهo إno د٥# m٥o مر ز لاج5 e6# ط oج} 
٥» eم

o فر د{ o ق
o}ب سم م٤# تد Nلم إ 

٥١a له لعا لم له ي لز  بر حو له٥١ ه ت لب2o- بم م
• ي٠ و ف فم٨ n٥ لمة مooN لماo ية {م4 م tه ٨ل o٥١ لعاcلبة حو nNH c٥٥
٥٩». Hلا '+ي 5 مر م٥
 إ هج٥١
 ن

o ab  دم ج
m٥  ي5 م

 {ج ولج
٢٥ م cدH ك { ب {ج عط
oa بر لج٠ لز ث poooت ooooة ع ت c9« ح paلا خم لاه له٥١ ح N E م ٥٥oaإ Hله يه aلمة 
o بلun٥٧n لم لاo=Hn ب o ه تom٨MN لماo٥١ عد حo# {م ٢٩{٣{ م

٤gر# mpH3 Hم o o بم٢٥ م  .ز م ج
5٠٦ لاج

٩Hy

٥ ة  ما دج

٤ي
 ولز ولط
 ما بم
a٣ +.pله ص٤ caلمة خم٥٦ له o١ج يد م 3م oلج لمة o٥0 لز  ن• لم جيH ط بم

o امزoaaN ج< ا N م يد [ه لهo نo ولز {ج  ي» ولز
a٥ oمح 
p
 +ج
٨٥





283 .

 بواسطة الودأى الغول ويزويم سلالات من فطرى لبيد حاه لاله
 الجامى الاشعاع

 انتاج

«٤ العال عبد سعاد  حليمش الوهاب عبد ناطه لا و
•+- ا,٠ أ٤٣  القاهر شس عين جامعة البتات كلية النبات قم
 التامره الصرية ريه الذ الطاق موه الاشعايه البيولوجيا قم ؟٤

 ملخص
E=ع 

 متميز السودانى القول ييزوبيم من لالاتين تعريض البحث هذا أستهدف
 الاتجايه حتى تعيين تم وقد جاما أشعة من متزايد، جرعات الى الريع بالنمو

 تمر (على تلث) الغطر البيد راةتاثير شرد الميه تحت الجر، كذلك و
· تماما بعدها النمو يتوقف والتى جاما اشعة من جرعه لاكبر القاوء اللالات

: ياتى ما النتائج اوضحت وقد هذا

 جاما لاشعة عاليه ،حاسيه ذاتA٠٧ ه١٦٩ السودانى الغول لالات ا
 ليلو -ه اليته تحت الجرء وكانت )ا( النهم من الجرء تجاوب ومنحنيات

·٨٠٠٧ للسلاله بالنبه راد كلو٧٥ »و١٦٩ للسلاله بالنبه راد

 يتوتفبما والتى جاما اشعة من جرعه لاكبر المقار اللاله تعرنت عندما آ
 هذه ان وجد( تلت) الغطرى المبيد من متزايده جرعات آلى تماما النمو

 يقل الحيه الخلايا عدد تبة وأن الغطرى للبيد حاه، كانت اللاله
 الجر هذه اعطت وقد( المليون فى جز"Y,٥) التركيز بمد جراته بازدياد

 بالنبه(٨٨,٨1) الحيه الخلايا عدد من نبه اعلى الغطرى المبيد من
٨٠٧ لللاله بالنبه(٤٨,٤٥ كانت) بينما١٦ للسلاله

٨٠Y١٦٩ من التطرف ت اللالا كانت ا متزايد لجرعات مقاوه اكثر، 

 بازدياد يزداد الحيه الخلايا عدد نسبة أن وجد وتد الفطرى البيد من
 هذا اعطى وقد( المليون فى جز'٢). تركيز وحتى الغطرى المبيد تركيز

 اعطى بينما١٦٩ لللاله بالنبه ألحيه الخلايا عدن من نسبه اكبر التركيز
 الحيه الخلايا عدد من نسبه (اكبر المليون فى جز؟٢,٥) التركيز
٨٠٧ للسلاله بالنبه


