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_Effect of Certain Pesticides on Nodulation and Nitrogen
Fixation by Rhizebium sp. in Groundnut

By
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ABSTRACT

Traatment af Ahizobfum inoculated groundnut sced with wel ceresan (1000 opm)

did not appreciably alter the dry maiter weight, total
leghemaoglobin content of nodules of the planis

nitfogen eontant, nodulation and
Although  soil application of brassicol

at t1 ppm (field rate) d'd not appraciably alter the eificiency of the groundnur- Rhizobium
symbiosis, h'gher concentrations of §9 and 100 ppm proved to be harmful, Foliar appli-
adtion of Dithane Z-78 &nd copper oxychlords at the recommended levels of 0.2 and 0 3

wer cent. respactivaly, did not affect the symbletiz relationship in plants.

/s

weighti, total nitrogan content,
tion of endrin (at 002 and O 04 "
incresse in the dry weight,
nodules of nlants,

Fra-sowing soil application ol Lasso
significant reduction in dry weight, total nitrogen, nodulation and leghemoglobin contem of
nodules. At 200 ppm these two herbicides have completely inhibited the nedule formation,

INTRODUCTION

The effect of plant protection
measures on the efficiency of legume-
Rhizobium symbiosis in  {ixing
atmospheric nitrogen has been studied
by several workers (Hofer, 1958, Abou-
el Fadl and Fahmy, 1958; Pareek and
Gaur, 1969, 1970; Balaraman and
Prasad, 1973). The effect of certain
fungicides, insecticides and herbicides
on nodulation and nitrogen fixation
in groundnut  Arachis hypogaea
L.) plants inoculated with fhizobium
sp. are reported in this paper.
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oil epplicetion of disyston #nd DDT &t fleld rates increased significantly the dry
nadulation and
I00 ppm, these insecticides exerted a hormful effect on the symbiosis

However, at
Foliar applica -

leghamoglobin  contant,

%) bsnd parathion (0.0259) crused a slgnificant
tota! nitfogan, nodulation and leghemoglobin contant ot

and TOK E25 ot field rotes coused

MATERIALS AND METHODS

Groundnut  seeds of wvariety
TMV. 10 were surface-sterilized with
0.1 per cent mercuric chlonide solution
and washed with several changes of
sterile water. They were then treated
for 12 hr with the suspension eof an
eilicient strain of FAnizelnwn iso-
lated from root nodules of groundiiut
and dried in shade on filter paper

Efiect oi fungicides

The inoculaied seeds were treateg
with 0.1 per cent wet ceresan solution
(1 lit./kg of seeds} in 2 closed contai-
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ner,
s0il.

The seeds were sown in sterile

Sterlized soil in pots was treated
with Brassicol 756 WP (PCNB) at 10
kg/acre (11 ppm; field rate), 50 kg/acre
(50 ppm) and 100 kgjacre (100 ppm).
Surface-sterlized and RAizobiwm ina-
culated groundnut seeds were sown
in these pots.

Foliar sprays of Dithane 7-78 and
Copper oxychloride at 0.2 and 0.3 per
cent, respectively were given on 20th
and 35th day after sowing.

Effect of insecticides

Sterilized soil in pots was treated
with Disyston granules (5% a.i.) at
the rate of 12 (field rate of 11 kg/acre)
100 and 200 ppm and inoculated seeds
were sown,

Inoculated seeds were sown in
sterile soil treated with DDT 5 per cent

2t 20 (field rate 18 kgfacre), 100 and
200 ppm.

Foliar sprays of endrin at 0.2 and
0.4 per cent, and parathion at 0.025 and
0.05 per cent were given on 20th and
35th day after sowing.

Effect of herhicidas

Sterilized soils were incorporated
with Lasso at 11 (10 kg/acre field rate),
100 and 200 ppm and TOK E-25 at 7
(6.5 kg/acre, field rate), 100 and 200
ppm as presowing application and
Rhizobium inoculated seeds sown.

The dry weight, total nitrogen con-
ient of plants (Bremner, 1960} and
leghemoglobin content of nodules
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(Schiffman and Lobel, 1970) were
recorded on 45th day in all the trigls.

RESULTS AND DISCUSSION

The results on the effect of
pesticides on cerlain plant parame-
ters of groundnut inoculated with
Rlvizoliem ere presented in Table |

Fungicides

Seed treatment of groundnui
seeds inoculated with Rhizobium sp.
with wet ceresan (0.1 9,) did not
adversely affect the symiosis, confirm-
ing the earlier reports of Balaraman and
Prasad (1973). Sardeshpande er &/,
{1973), on the other hand, reported &
reduction in dry weight, nodulation anc
leghemoglobin content of nodules  due
to seed treatment with ceresan or bras-
sicol after inoculation of Rhizobiun
sp. The application of brassicol at the
field rate of 11 ppm, has slightly recu-
ced the dry weight, total nitrogen ant
nodulstion and leghemoglobin conien:
of nodules of plants raised from FRhize-
bivm treated seeds. However, the
reduction obtained for total nitrogen
content was not statistically significant
when compared to inoculated control.
The non-injurious nature of Bras-
sicol, at the field rate of application, to
the symbiotic nitrogen fixation has been
reported by Froscheiser (1966)  and
Sardeshpande et a/. (1973). Brassicol
at higher concentrations, of 50 and 100
ppm, adversely affected the symbiosis.
At 20 ppm, it was reported to reduce
the growth of alfalfa plants (Frors-
cheiser, 1966).
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TABLE. Effar.‘._t of “pesticides on certain plant parameters of groundnut inoculation with Ahizebium sn.

Dry weight Total nitragen {g/100g) Number of nadules/plant Leghemoglobin

Troatment content (mg/g
(g/piant) Shoot Root Fink White Tolal ot fresh nodules
FUNGICIDES =
Inoculated 4- caresan .
(inoCppm) 272 2.56 L 23 18 51 3.29
Inoculated 4 Brossical .
(11 ppm) 248 2.48 2.05 17 18 35 34
lnnn_ﬁlatad 4 'Braniicni ) ,
. (50 ppm) 201 210 1.54 i1 15 6 2.0z
Inoculated <4~ Brassicol
{100 ppm) 1.73 1.61 1.40 4 8 12 1.42
Inoculatad < Ditheno-78 )
: {079 2,48 2.48 2.10 20 20 40 a1.20
Inoculated + Copper
Oxychloride (0.37)) 2,80 7.66 203 27 =0 432 324
INSECTICIDES
Inoculated+Disysion -
(12 ppm}) 3.12 3.29 2.35 a0 26 b5 3.36
Inoculated 4-Disystan \
(100 ppm} 2.50 .41 2.08 18 29 39 3.24
inoculated 4- Disyston
(200 ppm) 2.29 247 1.6% & 15 21 30z
Inoculated+-DOT (20 ppm)  3.62 3.43 2.38 az 27 58 A.81
ineculated+-DDT 100 ppm) 2,18 247 1.89 12 20 32 2.70
Inoculated +DOT {200 ppm} 1.B8 118 1.47 2 & & *.08
Inocutared--Erdrin (0.02%) 3.48 2.94 .80 5 2 52 3.E6
inaculated - Endnm (0,047} 3,20 2.24 258 i8 28 ] a.24
inoculated=-Farathion
(o35 3 B1 3.4 267 29 3l 59 362
inoculnted--Parsthion
{0,687 2.78 2.55 1.80 18 27 45 5221
HERBICIDES
Inzeulated + Lasso (37 ppm)  1.82 21z 1.78 1 i5 el BT
Inocutated-+Lasso (W00 gpm) 1,62 147 1.16 2 3 & ney
Inoculated 4 Lasso (200 ppm) 1.41 1.37 1.05 - — — —
inoculated+TOK E.25 (7ppm) .15 251 1.85 12 18 1 245
Inoculeled + TOK E,25
{100 pom) 1.50 1.61 524 2 7 g .51
inoeulated 4-TOK E.25
{200 ppm) 0.58 5.8 1.06 i e —_ -
Control (Inoculated) 2.52 2.57 2.10 % 22 43 334
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Foliar spray of Dithane Z-78 at 0.2
per cent level or copper  oxychloride at
0.3 per cent level did not appreciably
alter the dry weight, total nitrogen,
nodulation and leghemoglobin content
of nodules of groundnut plants when
compared to the control.  While foliar
spray of Dithane Z-78 caused a slight
reduction in the nitrogen content, that
of Copper oxychloride, on the other
hand caused a slight increase.  How-
ever, the increase or decrease in total
nifrogen was not statistically signi-
ficant.

Insecticidas

Disyston at  the field rate
(12 ppm), has incressed the dry
weight, total nitrogen, nodulation

and leghemoglobin content of nedules
of groundnut plants. Similar results
were obtained when parathion was
sprayed at 0.025 per cent. The increases
observed in nitrogen content due to the
application of disyston and parathion
were statistically significant. Naumann
{1970) reported that organophosphorus
insecticides strongly stimulated the N
fixing  bacteria. However, in the
present study disyston has caused a
reduction in dry weight at 100to 200
npm. These concentrations also
decreased the total nitrogen content,
nodulation and leghemoglobin content,
The dezrease in total nitrogen content
at 100 ppm was not statistically signifi-
cant while the decrease at 200 ppm was
statistically  significani,.  Parathion
spray at 0.05 per cent caused a slight
reduction in the total nitrogen content
of inoculated plants. The results in the
present study conclusively revealed that
disyston and parathion were benefical
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to groundnut - Rhyzobium symbiosis
upto 12 ppm and 0.025 per cent,
respectively.

Soil application of DDT at 20 ppm
(field rate) increased the dry weight’
total nitrogen, nodulation and leghemo-
globin content of nodules of inoculated
plants, DDT at 100 to 200 ppm adver.
sely affected the symbiosis, Endrin
spray at 0.02 and 0.04 per cent caused
a significant increase in the efficiency
of the symbiosis, The increase in
nitrogen content of the plants with
DDT (20 ppm) or Endrin (0.02 &and
0.04 per cent) treatments  was
statistically  significant.  The non-
injurious nature of chlorinated hydro-
carbons at their recommended level to
the symbiotic nitrogen fixation has been
streassed by Abou-el Fedl and Fahmy
(1958) and Paresk and Gaur (1969).
DDT was teported to increase the
leghemoglobin content of the nodules
upto 10 ppm in greengram (Pareek
and Gour, 1270), In the present study
the leghemoglobin content of the nodu-
les was increased by DDT up to 20 ppm.
However, at 50 and 100 ppm this insec-
ticide caused a reduction in leghemoglo-
bin content. The adverse effect of high
concentration of Chlorinated hycdrocar-
bons on nitrogen fixation in legumes
was streassed by Pareek and Gaur
(1989, 1970), Distloff (1970) and
Selim e o/, (1970 ~

Herbicides

The herbicides Lssso and TOK
E-25 have adversely affectedthe dry
matter, total nitrogen, nodulation and
leghemoglobin content at all the con-
centrations tested including theirfield
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rates. At 200 ppm these two chemicals
have completely inhibited the nodule
formation and caused a poor root
development. Fletcher er a/. (19586),
and Garcia and Jordan (1969) consi-
dered the lower number of nodules
in the presence of toxic substances due
to inhibition of root growth and reduc-
tien in plant vigour, |t has been sug-
gested that herbicides induced the for-
mation of |ateral roots with fewer
potential sites for nodulation. The
present work was done in sterile soil,
wherein their  phytotoxicity can
evidently be pronounced in the absence
of other soil microfiora (Garcia and
Jordan, 1969).
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