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INTRODUCTION

An aspect of the indirect effect of the insceticide sevin (N-methyl-1-naphthy!
carbamate ) on soil micro-organisms is the inhibition of Azotebacter activity by
bacterin stimulated in the svil treated with this insceticide { the anthors, 1969 L ).
Of these bacterin, strains of Bacillus megaterium (2, 9 & 11) weie the most resi-
stont te scvin ; sirain 2, was able 1o wilize sevin a~ only carbon and
nitrogen source (the authors, 1969 a). Bacterial nodulation of legumes
is taken us criterion of the activity of Rhizebium spp. en their
root gystem. This nodulation is supposed to cxert develupmental cffects
on the legume (Borodulina, 1962; Derosinskii et nl, 1963 ; Krasibiikov
and Mclkumaova, 1963 ; Bisser, 1963 ). Therelere, the formativn of hacterial
nodules and the relative vigour of the legmne might he taken as eriteria for the
activity of Rhizobium under controlled comditions. Increase in Ithizobium
activity might indicate an increase in the fertility level of the soil, and vice-versa.
Since some bucterin stimulated in soil treated with the insceticide sevin have
inhibited Azstobacter activity as mentioned above, it becomes important te cluei-
date the nature of effect of these bacteria on the activity of Rhizobium, This
is the gim of the present investization.

MATERIAL AND METHODS

Inoculating soil with lucleria

Bacteria used in this investigation were strains 2, 9, and 11 of B. megateriun,
previously found to be stimulated in sevin-treated soil { the authors 1969 a )
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They were grown in Czapek s liquid medium for 48 liours a1 30" C.  Suspensions
of bacterial cells washed for 3 consecutive times in physiological saline were
prepared. 5 ml of a suspension served as an inoculum 1o 100 gm. soil. The
inoculum wos dropped on the sarface of the soil which was spread in wide con-
tainer. After 1 hour the soil was homogenized nsing a sterile eoil gpatula. The
inoculated soils were dispenced in pots of 4 kg. ecapactity.

Setting up the cxperiment :

Vicia Faba was the legume used. Tlic soil was a 2 mm. sieved garden soil.
One of the soil treaiments was application of sevin at a doee of 500 ugjgm. soil.
Two of the investigated strains {9 & 11) were found stimulated at this dosc.
This freatment was made to compare its cfiect on nodulation and plant vigour
with that of the investigated baecterial straios in the absenee of sevin { their
stimulator ). Sevin was applicd by adding the calculated amount to the soil
which was then thoroughly homogenized,

Seil trentments were :-

{a) Soil { contrel).

(b)) Seil treated with sevin { 500 ugfgmn ).
{ ¢) Soils inpculated with bacteria,

Soaked sceds were put inte the soil of the above treatments at a depth of
about 2 em. Not less than 20 plants were raised in every treatment. The soils
were irrigated daily with equal volumes of water. Duration of the exporiment
was 5 weeks {rom sowing, when plunts were excavated gently from the soil, the

roots washed with water and the required determinations muade.

RESULTS

It secmed tliat B. megaterium sirains 2 and 9 have depressed the potentiality
of flowering of Vicva Faba (Table 1). A profannd influence has been observed
being manifested by developing of hranches in the axils of prophylls, a character
observed in only 5% of contral plants, as compared to about 4 times this value
in experimental plants growing in soil inocnlated with bacteria, In soil treated
with “ sevin ”, the majority of the plants ( 759 ) shoewed brauching in the axils
of their prophylls. In only one case { B. megaterium, strain 9) simple leaves
have been recorded (Fig. 1)

The most important finding was that nodulation in all treatments was
significantly inlihited { Table 2 ). This inhihition had been reflected on grown
plants by developmental depressive action in soil treated with “ s¢vin ” mani-
fested by significant decreases of root length and fresh and dry weights, Seme
of these harmin] effccts were the relative thickening and shortness of the primary
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Table 1 Some developmental eritoriq of licia Fubr in response to the effect of
"Sevin® or haeterin stirulafed in “Sevin™ treated sonil.

Contral and treatments Flowering a7 of plante with 9/ of plants hayv-
{ Soil wiil) " Lranching inthe ing simple leaves
oxils of prophylls
No Lreatnient ( control ) 5.0 5.0 0.0
Sevin {5 ugiom ) 15.8 3.0 0.0
B. megaterium, 2 0.0 2 0.0 .
B. megaterium, vy 3.0 20.0 5.0
B. anegateriumil 20,0 20,0 0.0

Table 2 : Effoct of gevin and bacteria stimulated in soil treated with it on

the relative vigour of Vicia Fala. {+), significant increase, and
() Significant decrease,

Soil treated with

Criteria Cantrol Sevin B. megaterium
il (300 ugfgm)
Strain Strain Strain
2 9 11

Shoar

Number of

Leavesfplunt 7.0 8.0 19 74 7.8

Length (em) 110 145 174(+) 163 18.4(1)

Fresh we. (gm) 4.1 4.6 4.5 3.7 4.2

Oven dry wi. (mg) 4998 492.5 338.5 379.8(—) 318.4(—)
Roor ;

Length (cm) 16.8 5.1{—) 155 18.9 17.6

Adventitioys

(No/plant) 0.4 35 3IML) 6.0 (+) 3.1{+)

Noudules

(No/plany) 12.9 1.2(—) LT(—) 005(—)  1.25(—)

Fre<hi wi, (gm) 5.l 2.2(—) 4.1 2.6(—) 4.6

Oven dry wt (mg) 383.0  210.2(—) 308.1 375.3 304.4




root,  There wore signifivan? pievense< of anhers of adyentitious roots of planis

growing i sedl Ireated with haeteria.
The dry matter of the showt wae -igntibicanly effeeted in soils ineculated
with B. megaterfum. strains 9 & 11 : vne ol theoe | B megeterivne <trai 0) had

ehown a depressive efleel on potentiality ol llowering.

Fig. 1 — Simple leaves of Vicia Faba recorded in some planis raised in soil inoculated

with B. megaterium, 9.
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DISCUSSION

The most important finding was the significant deleterions effect of sevin
or the investipated strains of B. megaieriun, on bacterial nedule formation in
T‘icia Faba, This means that sevin and i1s stimulated bacteria have exerted
a depressive effect on the activity of Rhizobium: spp. in soil. This finding
togcther with the previously recorded inhibitory effect on Azotobaeter activity
{ Elwan and Khodair, 1969 b) in soil, might indicate the necessity of taking
grcat caution when using this insccticide.

Depressing the activity of Doth symbiotic aud asvmbintie nitrogen fixers

would deterierate the fertility standards of the sotl,

In soil Lreated with sevin, the inlubition of nodules wae significamtly reflected
on somc 1oot system criteria cousing decrease in the lengtl of the primary root,
and the fresh and oven dry weights of the wholo reot.  Howaver, it seemed that
the investizated hacieria had supplied the plant with certain grovwth factors
which induced significantly tlie adventitious root formation, This induction
stemed to compensate for the harmiul effect of the nodule-inhibiting factors,
ot least in cace of B. megaterium starine 2 & 11, where nu eignificant depressive
action was reported on either the rhoot or the root systems, On the contrary,

the length of the shoot system was significantly increased.

Tho increase of branching in the  axils of prophylls in sevin treated soil more
than the other treatments (soils inoc ulated with acteria} might give indication
of some other bacterial stimulation in the soil exerting this recorded effect.

Ag for the finding of the previous investigators, the antagonistic cffect of
microorganjsms on Rhizobium was recorded (c.g. Robison, 1946 ; Thornton e
al., 1950 ; Hattingh and Louw, 1966). Campillo (1947} found that sume
aerobic sporulating hacterin possess a marked antagonistic reaction toward
Rhizobium, serionsly interfering with nodule formation of leguminous plants.
On the other hand, Krasilnikov e al. (1944) recorded some bacteria which
stimulate the growth and propagation of nodule Lacteria. Andersom (1957 )
coucluded that the effect of an organism on the plant-Rhizobia association seems
to depend om the specics of the organism aud on the strain of Rhizobia used in
the tests. Most of the organisms which caused poorer plant growth secmed to
offect the modulation. He wsuggested that the organism and Rhizobia in the
presence of a legnme compcte with each otlier for essential nntrients. In this
investigation, however, some strains {2 & 11 Jinduied the development of some
plant characters sucl: as length of the primary root and adventitious root forma-
tion, at the time when nodulation was seriously offceted. Therefore, it seems
that the factors responsible for decreasing nodulation are functional bacterial

cxudales rather than heing competition for essential nutrients,
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Witk regonl 1o tle effect of the insecticides on symbinlic nitrogen fixing
hacteria, many authors have found that normal field upplication of inseeticides
had no inhibitery effect { Appleman and Sears, 1946 ; IPults asl Payne, 1947 ;
Wilson & Choudri, 1916 ; Sinkever and Shenefels, 1951 ). Ou the other hand,
hiigher enncentrations exerted harmful eflect {(Wilson and Choudri, 1948; Sanchez,
1954 ; Abon El-Fadl & Fahmy, 1958}, However, other insecticides <limulated
the symbiotic nitragen fixing bacteria { Pedersor, 1949: Dudnik, 1956 Lakecy,
1957 ; Abou El-Fadl & Falimy, 1958 ; Hamed 1965).
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SUMMARY

Bacillus megaterium strains 2, 9 & 11 were previously found stimulated in
soil treated with the insecticide sevin. (N -methyl-1- naphthyl carhamate),
They were alse previously found to inhibit the activity of Azetobacter in the suil,
The present investigation is an attempt Lo clucidate their effect on the aetivity
of Rhizabirm spp. in the soil ax manifested by the bacterial nodulation and relntive
vigour of Vicin Fahn { broad bean). Eaclt of the bacterial strains was inoculated
into the spi} in which viable broad bean seeds were allowed Lo develop fur 5 weeks,
A soil was also treated with sevin ( 500 ug/gm } for the sake of comparison.  Con.
trols were untreated soils,

The most important finding was that applieation ol sevin to soil and its
inoculation with the bacterial strains have significantly inhibited bacterial nedula-
tior.  In cusc of sevin treated soil, this inhibitiun was refleelcd on some root system
criterin causing decrease in the  lengih & [resh and dry weightxs. In case of bocteria
the inhibitiont was not similarly reflccted on the root system. This was correlated
with the significant induction of adventitious roots by the hacterial stroins, a

character not observed in scvin - treated soil.
Results indicated an inhibitory clfect on the ahility of Riizobium to nodulate
the roots of bread bean.
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