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Effect of Aldicarb on a Non-Target Soil Microorganism

By
Ao BALLSUBRAMANIAN' and GITA MILAKANTAN®

ABSTREACT

The effect of aldicarb, a systamic, soil epplied pesticide. on the growth, carbor and
phosphate. metabolism of the soil-dwelling tomaws wilt pathogen, FPesudomonas
sofanzcearum Smith, was swdied. Tha /n vitro orowth of the organism was significantly
stfected a1 5 and 10 ppm concentrations of the chemical whileat | ppm the insecticide did
not heve much eftest on the growth. In presence of YC-glucose In the medium, the
insecticide treated cells incorporated mere of *C activity although the cell yields ware less
than the untreatad cells, More YIC lable was found to have been assimilated in the cold-
TCA soluble fraction while the ''C incorporation was less in the insoluble protein fraction af
the aldicarb treated cefls. However, the incorparation of YC-sodium acetate by thess cells
was enhanced In the lipid fraction with a reduetion in V'C lable in aleohal soluble, het-TCA

splublz and insoluble fractions.

The enhancement in tne incorporation af "P-laballed

disodium hydrogen phosphate by ine aldicarb treated cells indicated that the oxidative
phosphorylation or electron fransport chain of the bacterium was not affected,

INTRODUCTION

A considerable portion of the
various pesticides applied 1o soil
and on crop plants for controlling
pests and diseases remain in soil for
an appreciable length of time. Several
pesticides applied to soil have been
known to affect the number and acti-
vities of soil microorganisms (Robson
and Gunner, 1970; Tu, 1970; Balasubra-
manianand Siddaramappa, 1574). How-
ever,the effect of such pesticide resi-
dues on the metebolic activities of
specific, non-target 50il mlcrogrganisms
especially of agricultural importance, is
little understood. Garretson and San
Ciemente (1968) observed inhibition of

the nitrifying chemolithotrophic bact-
eria by several insecticides, while Lin
er al, (1972) found no inhibition of
nitrification by six organophosphate
and three carbomate insecticides at
the approximate field rate (5 ppm), but
observed that Rhizohium japonicum,
A. meliloti and &, trifolii were most
sensitive. HKuseske e al. (1974) repor-
ted toxicity to pure cultures of the
autotrophic nitrifying bacteria, Nitro-
bacrer agilis and Nurosomanas enro-
pea, by Temik (Aldicarb) and Baygon
IPropoxur). The effect of aldicerb (2
methyl- 2 methyl thic poropional deh-
yde - O -methyl carbamovl oxime), on
the growth and carbon and phosphate
metabolism of the soil dwelling phyto-
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pathogen, Pseudomonas solanacearumn
is presented in this paper,

Gre ml of unifermly suspended
2. solapscearum calls, expsriencing
stationery phase of growth, was ino-
culated into a side - armed 250 ml
Erlenmeyer flask containing 98 mi of
nutrient broth (giucose 5 g, peptone S g,
beef extract 2 g, distilled water 1000 ml
with pH adjusied to 7.0), Calculated
quantities of sterile aldicarb (crystalline
technical grade material) solution were
injected into the medium just before
inoculating the bacterial cells to obtain
final concentrations of | ppm, 5 ppm,
and 10 ppm (a.i.). The flasks were
then inoculated at 28" to 30°C on a
gyratory shaker. At periodical inter-
vals the growth was measured with a
Klett Summerson colorimeter with blue
filter (430um), and the optical density
(0.D) was computed. Two replications
were maintained for each treatment
with sppropriate controls.

For studying the influence of the
insecticide on the carbor and ohos-
phate metat:olism of the organism, P.
solanecearum cells were grown in
rutrient broth medium with hali the
griantitv of glucose for 24 hr in presence
of the insecticide. Then appropriate
quantities of radio - sctive ''C - glu-
cose or "“C - scdium acetate (uniformly
labelled and carrier-free) or * P - di-
sodium hydrogen phosphate, as the
case may be, was injected into the
mecium such that the final radio-activity
in the medium was 1 microcurie per
m!. Calls were harvested after varying
intervals and the incorporation of radio
activity in the whole cells as well as
different cellular fractions were moni-
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tored following the procedure already
described(Balasutramanian e a/.,1975).

RESULTS AND DISCUSSION

Maximum growth of cells was
observed in cultures treated with 10
ppm aldicarb as compared to the other
treatments(Fig. 1). It was also ohser-
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Fig. 1. Effect of Aldicart on the ginmh of

Preudomonor solenecesrum In vitro

ved that the b ppm aldicarb treatment
showed some inhibitory effect on the
growth of the organism as ‘compared
to the untreated cells. Spurr and
Souza (1974) have reported that even
at 100 ppm of aldicarb there was no
marked inhibition in the growth of the
test bacteria they used, which inclu-
ded P. seruginoss aong with several
others, The present observations con-
tradicted their findings in that, there
was an inhibitory effect on the growth
of P solanacearum at B ppm but sti-
mulation at ‘10 ppm concentration,
with no significant effect at | ppm
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TABLE 1. Effect of aldicarb on the incorporation of HC-glucose by Pssudomones solenacezrum

3 hour B hour 16 hour
=B -3 -
omen 22 238, BB es EE o8
reatmen $o EEEE E-_"? E_:'»:‘E'éi b 'QE"'_E‘E
-8 28s% .3 2%k ~8  S%gF
0% O% - O =
O ppm (contral) 98.4  B218+ 77.2 925 516941068 1417  2845-166.0
1 ppm 8.9 EﬂrEBi 33.5 B81.6 EEMi 83.3 87.5 4677320
§ ppm 9'.2 47264 45.8  B2.6 55894 807 867 42384715
10 ppm 90.3 545441053 B34  57B44- 40,0 80,3 45894 53.2
com ;. Counts per minute
concentration of the chemical. Such a subsequent assimilation of glucose

differential effect is uncommon in the
light of the reports with other insecti-
cides, /z, chlordane on Bacillus
subieilis (Trudgill er af., 1971) and car-
bofuran, endrin and disulfoton on
Ahizobium sp. (Oblisami et a/s, 1973)
wherein decrease in the inhibition has
been reporied with decrease in the
concentrations of the insecticide. Pre-
sent observations, therefore, indicate
the possibility that the effect of aldi-
carb on the metabolism of P. sofana-
cearum differed at 5 ppm and 10 ppm
levels, while the 1 ppm concentration
did not have any significant effect,

~ The results on the incorporation
of "C - glucose by P. solsnacearumn
cells as influenced by various concen-
rrations of aldicarb (Table |) indicated
that the chemical generally enhanced
the incorporation of the 'C label in
the cells but reduced the vyield (dry
weight) of the treated cells. It is,
therefore, possible that, although the
uptake of glucose by the bacteria was
net hindered by the insecticide, the
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into the cgllular constituents essential
for cell growth, might be affected.

Incorporation of the C |abel into
the different cellular fractions clearly
indicated that in the case of cells
{reated with & ppm aldicarb the per-
centage incorporation of '*C label was
maximum in the cold - TCA extractable
fraction of the cells, which is presum-
ably composed of simple sugars and
soluble carbohydrates, as compared to
the untreated cells (Table 11). How-
ever, a significant reduction in "C
label in the insocluble Iraction and the
increase in the activity in both the
gther soluble as well as het-TCA’
soluble fractions of the treated cells,
suggest that the assimilation of *C -
glucose into these cellular constituents
was also altered by the insecticide
treat ment.

The increased incorporation of *'C
acelzle in the ether - soluble fraction
al § ppm aldicatl treatsd cells witli 5
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TABLE Il. Etfeer of aldicerb on the incorparation of 'C-glucose in different
froctions of the cells®
Wrole cells Pereentage activity in fractions
o o
= < — L T 3
= g2 3.8 R L
Treatmant - 5ECT =3 =z = E..g E
£ RS EE e 2% . 53 a
= P & 3 L] o @ .E q & E
_ 2 < i
0 ppm {contral) 117.4 1103-30.5  38.16 T.B3 11,46 1526 2747
1 ppm 78.2 2291 440 33.33 2222 13.33 16.55 15.66
& ppm 8.7 2105 33.0 42,04 8.52 14,20 18.88 15.34

TCA : Trichloro ecetic acid

*24 hr old cells sxposed (o YC-glugose for 15 hr were used for (ractionation.

conseqguent decrease in ''C aclivily in
alcohol soluble, hot - TCA soluble and
ingoluble fractions of the cells indi-
cated that the insecticide enhanced the
synthesis of lipids by the .cells with
concomitant reduction of +the. other
cellular constituents. such .as amino
acids, nucleic acids and insoluble pro-
teins (Table 111), Aldrin treatment has
been reported to alter the '*C assi-
milation into the different cellular
constituents of two Rhrzobium spp.
and such an effect was also found 10

vary ‘with the concentration of the
insecticide (Balasubramanian e al.,
1975).

Aldicarb treated cells - incorpo-
rated more of **P-phosphate than the
untreated cells (Table IV). The enhanced
incarporation of **P by 2. solsnacearum
cells in presence of aldicarh, as well as
the increase in “C-glucose incorpora-
tion by the cells ruled outthe possi-
bility of Inhibition of the oxidative
phosphorylation or the electron trans-

TABLE |11,  Effect of eldicark on the incorporation of YC labelled sodium acetate in the celis and in
the cellular fraciions®
Whole calis Parcentage of Lhe aclivity in fractions
Treatments : Specific pcti Cold o - o R
Weight : i - Alcohel Ether Hat-TCA .
vity {cpm /100 . TEA . Insolulis
(mg) ma)  soluble saluble  soluble soluble
0 ppim 89.9 Je08 i 186.0 2.97 27.87 17.80 16.11 35.14
(eantral) .
| ppm 83.7 73144 78.0 1,88 27,658 24,92 B.1B 37,44
5. Rppm 64.7 B0B34 73,0 5.14 21.30 3165 11,78 '29.86

*24 hr oid-cells exposed 10 VIC-sndium azetste for 6 hr were used for fractionation.
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TABLE 1V,  Effoct of aldicerb an the incorporation of P labelled disodium hydtrogen phosphate

EFFECT LF ALDICARE ON A FOIL MICROOHGANISM

in the calls
1 hr 3 hi 8 hr
Tieetments Specific Specilic Spocific
activity sctivity octivity
{cpm/ma) (epm/mg) (cpm/mag)

0 pem (contrel) EBd.EB-_|- 0,78 #475.58 i 8,10 574.574-0.79
1 ppm 3&1.14ii}.42 A87.51 -|_-3.9l:l 608.604-0.40
5 ppm 568.38 4-0.83 717.47 4 6.60 543.84 4108
10’ ppm 687.20 +0.23 726,32 42.30 667,104 0.87

CRM — Counts par minee

port chain in the pathogen unlike the
case of several other insecticides
reported earlier (Ne!son and 'WiIIiams;
1871).
report on the effect of aldicarb on cell
metabolism, it is difficult to suggest,
with the available information, the
specific action of the chemical on the
carbon and phosphate assimilation
processes. of P. sofanscearum. How-
ever, the probable machanism of action
of aldicarb on the metabolism of this
organism has besn demonsuated by
the authors and is being published
elsewhere.

In the absence of any earlier
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