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Combined Efficacy of the Bacterial Spore Parasite, Pasteuria penetrans
(Thorne, 1940) and Nematicides in the Control of Meloidogyne javanica
on Tomato - :
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ABSTRACT

Experiments were carried out under greenhouse conditions to test the cificacv
of Pasteuria penetrans (Thorne, 1940) Sayre and Starr (1985) in combination with five
nematicides viz., aldicarb, carbofuran, miral. phorate and sebufos for control of Ae-
foidogyne javanica (Treub, 1885) Chitwcod, 1949 on, tomato var. Pusa Ruby. Results
revealed that the application of P. penetrans in combination with nematicides signifi
cantly improved plant growth characteristics and the increase in growth was more
than additive when compared with their individual effects. Combined
application resulted in additive reduction of M. javanica galling. When FP. peneirans
and nematicites were applied together, there was a high degree of nematode
contro! wherein a maximum of 89.37 per cent reduction final nematode
population was recorded with P. penetrans and carbofuran combination,

in

combined effect of

Pasteuria penetrans, Melojdogyne javanica,
bacterium and nematicide.
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The Lacterial spore  parasito,
Pasteuria penetrans (Thoine, 1840)
Sayre and Starr, 1885 has been repor-
ted as a pathogen of nematodes
(Mankau, 1975) and it has the attri-
butes of a successful biocontrel agent

against rocot-knot nematodes (Mankau,

1980; Sayre, 1980). The addition of
the bacterial spores to soil reduced
galling on plant roots caused by
Meljoidogyvne spp. Goeldi {(Mankau,
1975, 1980; Sayre, 1980; Stirling,
1984) and increased crop vyields

(Brown et a/, 1985). Brown et al.
(1985) suggested a combination of bio-
control agents as a possibility for sus-
tainable long term control of 'Meloido-
gyne spp. The other alternative may be
the application of biocontrol agents in
combination with nematicides. As the
spores of P, pernetrans are not affected
by nematicides (Stirling 1984; Brown
and Nordmevyer, 1985), a combination
of the bacterial spores and a nemati-
cide may provide effective multiple
stresses on the target nematode
population. Keeping this in view, an
attempt was made during the present
investigation to test the efficacy
of P penetrans in combination with
certarn nematicides in the control of
M. javanica (Treub, 1885) Chitwood
19489, on tomato.

MATERIALS AND METHODS

The roquired inoculum of P peretrans
was obtained by multiplying on
M javanica as per the pracedure out-
lined by Stirling and Wachtel (1880;.
The dried and well ground powder of
tomato 100ts containing the bacterial
Spores was designated as the spore
powder.

times.

A preliminaty test was carried

out with five nematicides each at three
concentrations viz., 0.25, 05 and 1.0
| determine the sub-lethal

pm to
nematicides to be

concentration of
used in combination with P. penetrars.

The concentration. of 0.25 ppm was
considered to be sub-lathal at which
less than 50 0 per cent reduction in
gall count was recorded when com-
pared with control. A series of 10 .cm
dia wax-coated paper cups were filled
with 100 g of moist sterilized soil
mixture containing soil and sand in
the ratio of 1 : 1. The spore powder,
nematicides and second stage juve-
niles of M. javanica were added into
paper cups @ 1.5 mg per 100 g of soil
0.25 ppm (w/w) and 200 juveniles per

100 g of soil r1espectively, and incor-
porated with the soil mixture Three
Pusa

weeks old tomato seedlings wvar.
Ruby were individually transplantied
in paper cups and maintained under
greenhouse conditions. Suitable cont-
rol treatment wsas maintained and all
the treatments we'e replicatéd three
Observation on gall count was
recorded after 20 days.

carried out
filling

An experiment was
under pot cultyre conditions
15-cm dia earthan pots with one kg
of moist sterilized spil mixture. Spore
powder, nematicides and ipoculum of
M. javarnicag wera mixed well in pots
(w 150 mg, 0 25 ppm and 3000 second
stage juveniles par kg soil respectively.
Four weeks old tomato seedlings were

gransplanted individually jn all the
pots. Suitable control treatments
were included and all the treztments
were replicated five times. Observa-

tions on plant growth characters,
number of galis and nematode popula-
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tion in soil were recorded after 60 days. meter, namely, dry weight of shoot
One gram of roots taken from homo- there was 15.93 per cent and 37‘17-,
genous root mixture was macerated 45.72 per cent increase by the indivi-
for 45 sec in a waring blender for dual application of P. penersrans and
counting the number of eggs and nematicides, respectively. On the

larval stages within the roots.

All other hand, in P. pernetrans and

data were analysed following standard nematicide combinations, there was a
procedures for analysis of wvariance. marked increase in dry weight of shoot

Differences between means

were ranging from 56.93 to 66.67 per cent

evaluated for significance according and the increase was found to be more
to modified Duncan’s multiple range than additive. Among the wvarious

test (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

The application of P. penstrans and

combinations, P. penetrans and carbo-
furan/aldicarb combinations were the
best in improving the growth of
tomato plants

nematicides individually and in com- - Host infestation by M. javanica

bination significantly improved
growth characteristics such as

the as expressed by gall tormation was

fresh adversely affected and gall count was

and dry weight of shoot and fresh additively reduced by the combined
weight of root when compared with application when compared with the
inoculated control (Table 1). Consi- individual application of P. penerrars,
dering the most reliable growth para- and nematicides (Table 2). Similar-

Effect of soil application of Pasteuria penetrans in combination with nematicides on

TABLE 1.
growth characters of tomato var. Pusa Ruby inoculated with - M. javanica
Dr Fresh Final nematode .
Treatments wagm weiéht weig ht I population ?f;or::sdiuncotécijr‘_n
of shoot of shoot ofroot (Soil + Root) lated control
(gi (g) (g9) (000)
Control (inoculated) 25.84 a 3.39 & 3.15 a 74.13 ) —
Control (Uninoculated) 37.62 }. 572 548 i — ——
P. penetrans . 28.16 CJ 3983 b 3.65 b 32.7 f 53.3C
Aldicarb 28.55 dé 4.86 de 4.67 de 35.3 fg 52.38
Carbofuran 2915 e’ 494 ¢ 493 e 35.05 fg 5271
Miral 2817 cd 4.76 cd 4.76 cd 36.36 g 50.94
Phorate 27.07 b 4.65 c 465 c 43,04 41 49
Sebufos 27.74 bc 4.73 cd 473 ¢ 37.87 h 48 92
P. p:netrans -+ Aldicarb 3523 h 5.59 gh 5.28 gh 9.86 b 86.69
P. penatrans -+ Carbofuran 26.32 i 5.65 h 5.34 h 7.45 a 89.37
~. penetrans -+ Miral 34.33 g 5.54 fg 5.23 fg 14,88 ¢ 79 78
., penetrans -+ Phorate 33.37 f 532 f 543 f 21.21 e 71.38
P, pengtrans -+ Sebufos 33.98 fg 5.53 fg 5.19 fyg 16.51 d 76.46

Mean of 5 replications

Data 1n columns followed by a caommorn ietter

by DMRT.

are ‘nmot statistcally ditferent (P--Q.05})
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TABLE 2. Effect of Pasteuria

penetrans in comb

ination with nematicides on galling by

Meloidogyne javanica on tomato var. Pusa Ruby
No. of oL reduction
ails/ over inocula-
Treatments %Iantj tod cOntrol
Control {Inoculated) 1562.33 e 7_;‘9
P, penetrans ?9.67 c 47.
Aldicarb 102.00 d 33.04
Carbofuran 04.00 cd 38.29
Miral 109.33 d 28.23
Phorate 114.33 d 24.94
Sebufos 111.67 d 26.69
P. penetrans + Aldicarb 21.33 a 85.99
P. penetrans -+ Carbofuran 18.67 a 87.74
P. penetrans + Miral 31.20 b 79.52
P. penetrans + Phorate 38.00 b 75,05
P. penetrans + Sebufos 32.33 b 78.00
Mean of 3 replications
Data in columns followed by a common letter are not statistical'ly different (P=0.05)

by DMRT.

ly, individual application of P.penetrans

and nematicides resulted in signifi-
cant reduction in nematode muyltipli-

the extent of 41.49 to 53 36

cation to
per cent as observed from the final
nematode population (Table 1} The

efficacy of P. penetrans was equsl to
that of aldicarb and carbofuran app-
lications which were at par with
each other However, P. penztrans
and carbofuran combination was the
most effective treatment in checking
the multiplication of A2,
wherein a maximum of 89.37 per cent
reductionin final nematode population
was it was closely followed
by P. penetrans plus aldicarb, miral,
sebufos or phorate combinations.

Our results confirm the absence of
adverse effects of aldicagb, carbofuran,
miral, phorate and sebufos at 0.25ppm
concentration on P, penetrans. Be-
sides, the results strongly suggest that
a high degree of nematode control

javanica,

recorded

can be achieved by the combined
apptlication of £. penetrans as well as
the nematicides. Stirling (1984} and
Brown and Nordmevyer (1985) did not
observe any detrimental effect of car-
bofuran and aldicarb on P. penetraps
and the present findings agree with
the earlier reports. The high rate of
nematode control achieved during the
present investigation could be due
to the increased spore atiachment of
P . perietrans in the ptesence of nema-
ticides. Carbamate nematicides, at
low concentrations,
ment and orientation of nematodes
towards the haost roots rather than
killing nematodes directly tWhite
1881). In the present investigat;ons:
nematicides might have saffected the
host finding mechanism of the nema-
tode. Besides, they might have
increased the movement of nematodes

affect the move-

in soil and thereby the probability ¢f
nematordes coming in contaclt with
bacterial spores.



4

J. Biol Conmrol, 1

Controf of Meloidogyne javanica with Pasteurja penetrans

ACKNOWLEDGEMENT

We thank Dr. G. R. Stirling
Department of Primary Industries,
Queensland, Australia for sparing the
culture of Pasteuria penetrans.

REFERENCES

Brown, S. M., Kepner, J. L. and Smart Jr..
G. C. 1885. Increased crop yields following
appiication of Bacillus penetrans to field
plots infested with Me/oidogyne incognita.
Soil Biol, Biochem., 17, 483-486.

Brown, S. M. and Nordmeyer, D. 1985.
Synergistic reduction in root gailing by
Meloidogyne javanica with Pasteuria perietrans
and nematicides. ARevue de Nematologie, 8,
285-286.

Mankau, R. 1975. Bacilfus pen:trans n. comb.
causing a virulent disease of plant parasitic
nematodes. J. /lnvertebr. Pathof., 26,
333-3389.

Mankau, R. 1980. Biological
AMeloidogyne spp. populali}on
penetrans in West Africa. J. Nemato/..
230.

*control of
with Bacillus
12

(1), 37-59, 1987

57

Sayre/ R. M. 1980. Biocontrol : Bacillus
penetrans and related parasites of nematodes.
J. Nematol/., 12 260-270.

Steel, R. G. D. and Torrie, J. D. 1980.
Principles and procedures of statistics.
MCG raw Hi!l Book Co., New York, 481 p.

temperature
javenica by
27,

Stirling, G. R. 1881, Effect of
on infection of Meloidogyne
Bacillus penetrans. Nematologica,
458-461., ’

Stirling, G. R. 1984. B8iological control of
Meloidogyne favanica with Bacillus penetrans.
Phytepathology. 74, 55-60.

Stirling, G. R. and Wachtel, M. F. 1880. Mass
production of gacillus penetrans for the
biological control of root-knot nematode.
Nematologrca, 26, 308-3712.

White, D. J. 1981. Nematicides : mode ot
action and new approaches to chemical
control. In: Plant parasitic nematodes.
8. M. Zuckerman and R. A, Rhodes (Eds.)
Vol. i, Academic Press, New Yeork,
p. 421-449.

Biological Control of Sheath Blight Disease of Rice
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ABSTRACT

Trichoderma aureoviride restricted the mycelial growth and sclerotial
Rhizoctonia solani over culture medium by 52.7 and 95,39%

in a virulent isolate of

initiation

respectively. Microscopic examination of the R. solani mycelium near the inhibition
zone revealed that more than 25% of the mycelia were lysed and most of the hyphal

tips showed bulb-like terminal enlargements.
soil amendment with 7. aureoviride brought down considerably the

culture experiments showed that
incidence and

Pot

severity of the sheath blight disease in TKM-9 rice,

Key words : Sheath blight,

vice, Rhizoctonia solani/,
Trichoderma auwureoviride.

biological control,



