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EFFECT OF PLANT PROTECTION CHEMICALS ON BRADYRHIZOBIUMN COWPEA

(VIGNA UNGUICULATA [L] WALP)
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Abstract: Effectof sdlected plant protection chemicals were tested on Bradyrhizobium both in the laboratory
and in the field. The fungicides Thiram, Bordeaux mixture and Fytolan showed inhibition of the bacteria
under in vitro conditions. These fungicides caused an initial reduction in rhizosphere population of
Bradyrhizobium in the field. But later a gradual increase in the bacterial count was noticed. The fungicide
Carbendazim and insecticides Carbofuran, Phorate and HCH showed no inhibition of Bradyrhizobium under
laboratory and field conditions. Combinations of all the three insecticides with Thiram, Bordeaux mixture
and Fytolan showed inhibition of the bacteria in in vitro. The rhizosphere bacterial population showed an

initial reduction when these were applied in the soil.
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INTRODUCTION

Inoculation of legumeswith Bradyrhizobiumis
a well established and successful practice to
ensure adeguate nitrogen nutrition in place of
fertilizer nitrogen. Le gume-rhizobium Symbio-
gs is the most promising one because it supp-
lies approximately 80-90 per cent of the total
nitrogen requirement of legumes. Cowpea is
one of the most important legumes, forms an
important crop in tropica regions. Cowpesa-
rhizobium symbiosisis well known for its high
nitrogen fixing ability. Large number of plant
protection chemicals have been usad to control
pests and diseases. Even though these will
help a lot to protect the crop from pests and
diseases, these may dso affect the nod-target
organisms including beneficial micro-organi-
sns Here some fungicides, insecticides and
their combinations were tested on Bradyrhi-
zobium both in the laboratory and in the field.

MATERIALSANDMETHODS

Native strain of Bradyrhizobium was isolated
from root nodules of cowpea plants collected
from the fields of the College of Horticulture,
Vellanikkara, Trichur. Yeast extract mannitol
agar medium (Allen, 1953) was used for isola
tion and purification of the bacteria. Morpho-
logy, Gram reaction and cultural characters
were studied to confirm the identity of the or-
ganism. An in vitro study was conducted to
find out the effect of plant protection chemi-

Fi ungi('i_des Con;'_, -ppm
F, Control

F, Carbendazim 1000
| F, Thiram | 2000
F, Bordeaux mixture | 10000
F, Fytolan . 3000
Insecticides

I, Control

I, Carbofuran 125
I, Phorate , 5
"1, HCH 10

cds on Bradyrhizobium. |t was tested by paper
disc method. The treatments were as follows:

The above concentrations of fungicides, insec-
ticides and their combinations were prepared
in gerile digtilled water. Sterile filter paper
discs of 10 mm diameter were dipped in the
prepared solutions and were placed at the
centre of the YEMA medium seeded with 48
hour old culture of Bradyrhizobium in serile
petriplates. Sterile filter paper discs dipped in
dterile water served as control. The plates were



Table 1. In vitro inhibitory effect of fungicides,
insecticides and their combinations on the growth of
Bradvrhizobium

Treatments

Diameter of inhibi_tion zones, cm |
Fol, O.
Fl, 0 |
128 N 0
Fiky 0
‘ Fl 0 f
| Fl 0 |
| Fl, 0
F.l, 24
FA 23
Fl, 25
F.l, 22 |
F.l, 30 |
FA 26 |
F,l, 24 !
FA 24 |
Fl, 24
| Fll. 2.7
| F.l, 25
i FI, 28

incubated at room temperature and diameter of
inhibition zones were recorded after three

days.

The fungicides, insecticides and their combi-
nations were tested in the field aso. The ex-
periment was conducted as 5 x 4 factorial
experiment in RBD with three replications.
Cowpea variety Pusa Komal was used for the
study. Sead inoculation of Bradyrhizobium was
done. Plant protection chemicals were applied
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in the soil two weeks after planting. Carben-
dazim (0.1%), Thiram (0.2%), Bordeaux mix-
ture (1%), Fytolan (0.3%), Carbofuran (0.75
kg ai ha'), Phorate (1 kg ai ha') and HCH (2
kg a ha') were applied. Soil population of
Bradyrhizobium was estimated by dilution
plate technique using YEMA medium. Ran-
dom samples of soil were taken from each plot
and a composite sample of 1 g was taken for
making 10" dilution in Sterile water. From
this, 1 ml was pipetted out to sterile petriplate
using a sterile pipette and to this 10-15 ml of
the YEMA medium was poured and swirled to
mix the soil suspension with medium uni-
formly. Petriplates were incubated at room
temperature for observing the colonies of
Bradyrhizobium. Natural soil population of the
bacteria was estimated before sowing.The
rhizosphere population of Bradyrhizobium was
estimated after the inoculation and 7, 21 and
35 days after the application of plant protec-
tion chemicals.

Growth parameters like plant height, root
length, totd fresh weight, root dry weight and
number of nodules were recorded. Nitrogen
content was dso estimated.

RESULTSAND DISCUSSION

Native strain of Bradyrhizobium was isolated
from root nodules of cowpea plant. Large
gummy colonies with white colour was produ-
ced on YEMA medium. The bacterium was
Gram negative and rod shaped. Growth on
glucose peptone agar was scanty without any
change in colour of the medium.These charer
cters of Bradyrhizobium were described by
Vincent (1977).

From the in vitro study, it was found that the
fungicide Carbendazim was not inhibitory to
the growth of Bradyrhizobium. A similar result
was obtained by Chakraborty et al. (1985),
when Carbendazim (0.2%) was tested on R/i-
zobium . from lentil, arhar, mung, groundnut
and berseem. Thiram, Bordedux mixture and
Fytolan inhibited the growth of Bradyrhizo-
bium. The inhibitory effect of Thiram on
the growth of R. phaseoli, R. japonicum,
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Table 2. Population changes of Bradyrhizobium in cowpea rhizosphere as influenced by fungicides, insecticides
and their combinations

Sl EOT)l-JIatiom)f Bradyrhizobium x 10* cells perg of il N ]
! Si. No. T

Treatments After application of PP chemicals
Before sowing 14 days after sowing 2 deys ST ds 35 days
£ ! BL . 37 | 82 i 142 i 28 1§ 22
i 2 Fl, 33 106 | 158 | 2203 | 8
3 Fo, 35 1.0 154 182 220
.4 Fl, 38 9.3 1438 197 26.9
I8 FA 28 96 183 186 243
| 6 FA 26 101 75 235 264
7 "FA" 28 104 4 183 | 273 |
8 El, _ 30 114 189 195 214
L9 50 41 101 86 123 213.
|0 £, 38 99 90 i u4e = »5 |
= i FA 33 ; 110 74 185 310 |J
i 12 EA : 37 88 : 80 ; 110 . 273
| 13 |28 29 95 83 189 . 290
L ou FA 31 100 74 24 276
i 15 FA 37 112 .m0 T B0 | w3
16 FJl, 2.7 104 90 175 06
i 7 F,l, 27 98 85 190 260
18 EX 25 9.4 90 203 260
19 = 28 14 65 w5 w5 |
20 FA 32 1.2 74 0 183 ! 212 J

Table 3. Number of nodules on Bradyrhizobium inoculated cowpea plants treated with fungicides, insecticides
and their combinations

e e = = -

Insecticide treatments, |

Fungicidetreatments, F

Mean

I, I, I, 1, .

B Fo 63.333 56,000 58,667 54.667 167 |
F, 52.333 54,000 50667 50000 54,000
. F 44,000 50,667 2838 33 39583
| F, 47.667 pes7 00 343m 39,917
| F, 37.000 238 39000 . mesr 36750

Mean - sgser 47.133 23 440 .

[ _ e
CD (0.05) for F - 6.09; | - Not significant ; F x | - Not significant




R. rrifolii and R meliloti was reported by
Mukewar and Bhide (1969).The in vitro inhi-
bitory effect of copper fungicide Blue copper
(0.5%) on Rhizobium isolated lentil, arhar and
berseem was reported by Chakraborty er al.
(1985). The insecticides Carbofuran, Phorate
and HCH did not cause inhibition of Bradyrhi-
zobium. The stimulatory growth of Rhizobium
isolated from groundnut in culture by insecti-
cide Carbofuran (15-30 ppm) and Phorate (4-
10 ppm) was reported by Joshy and Kulkarni
(1987). These insecticides when combined
with Thiram. Bordeaux mixture and Fytolan
caused inhibition of Bradyrhizobium (Table 1).

The rhizosphere population of Bradyr hizobium
inoculated plants showed a gradual increase in
control plot (iable 2). In the Carbendazim
treated plot, no reduction in rhizosphere popu-
lation of the bacteria was noticed. The per-
formance of cowpea plants treated with Car-
bendazim was similar to that of control. No
reduction in number of nodules (Table 3) and
nitrogen content was observed. Ramadoss and
Sivaprakasam (1989) reported that the cowpea
seed treatment with Carbendazim was compa
tible with Rhizobium and had no inhibition in
nodulation.

Rhizosphere population of Bradyrhizobium
was not affected by insecticides Carbofuran,
Phorate and HCH at their recommended doses.
Thefungicides, Thiram, Bordeaux mixture and
Fytolan caused a reduction in Bradyrhizobium
population after the application but later the
bacteriad count increased. A similar trend was
noticed in the combination of insecticides with
Thiram, Bordeaux mixture and Fytolan treated
plants. The growth performance of cowpea
plants treated with these fungicides did not
show significant difference from control
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plants. The number of nodules showed signifi-
cant reduction. No reduction in nitrogen con-
tent was noticed.

From this study, it was clear that the recom-
mended field doses of the fungicides and in-
secticides could be used without any adverse
effect on Bradyrhizobium in cowpea.
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