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Studies on the standardization of application of Pasteuria penetrans
for the control of Meloidogyne incognita in banana

K. DEVRAJAN, G. RAJENDRAN AND P. THIRUVELAVAN
Department of Nematology, Tamil Nadu Agricultural University, Coimbatore - 641 003, Tamil Nadu.

Abstract: Experiment was conducted to find out the level and appropriate time of application
_of biocontrol agent Pastenria penefrans (parasitic endospore forming bacterium) for the effective
control of Meloidogyne incognita in banana. The effectiveness of the bacteria, P penetrans increased
with increase in the level of the inoculam of the three levels wiz. 0.25, 0.50 and 0.75 g
kg' of soil. The highest level of 0.75 g kg' of soil (one gram dried root preparation contained
spore level of 24 x 10°) reduced the population of M.incognita in soil and gall index and
increased the female infection more effectively. P. penetrans at 0.75 g kg soil applied at planting
was found to be superior over the chemical carbofuran. The maximum control was obtained
by the bacterium applied at planting compared to other timing of applications viz. 30 and 60
days after planting, (Key words: Nematode, Biocontrol, Banana, Pasteuria penetrans, Meloidogyne

incognita)

Banana, "Apple of the tropics” is one of
the five important fruit crops having the economic
usage of all the plant parts. It provides several
medicinal and industrial uvsage. It is one of the
biggest single trade items in intemational fruit
trade (Abdul Khader et al. 1992). Its cultivation
has a long history and believed to be grown
in the valley of India as early as 327 B.C.
However, the prevalence and importance of plant
parasitic nematodes as potential pests of banana
was realised very late only after the permanent
decline of Cuban banana industry due to nematodes.
Nearly 34 genera of nematodes are found to
be associated with banana in India, Among them,
Meloidogyne incognita is found to have wider
occurrence in Tamil Nadu. Chemical nematicides
are widely used to control the nematode population,
But it leads to the problems like health hazards,
pest resurgence, residual toxicity and adverse
effect on beneficial microorganisms. Hence it is
necessary to develop biological conirol methods
to avoid the above said problems. The bacterial
parasite, Pasteuria penetrans can be used for
effective control of root knol nematodes
(M. incognita) (Stirling, 1991). However not much
work has been carried out 1o {ind the effectiveness
of this bioconitrol agent, In view of the above
facts, the present study was made with the objective
of standardising the optimum level and appropriate
time of application of P. penetrans for the control
of M.incagnita in bonana,

Materials and Methods

Present experiment was carried out at the
Department of Nematology, Tamil Nadu Agri-
cultural University, Coimbatore during 1995,
Uniform sized healthy banana suckers of cv.
Robusta were collected. Suckers were trimmed
to remove the outer layers and planted in
5 kg pots at the rale of one sucker per pot.
Pots were filled with autoclaved pot mixture,
that contained sand, red soil and farm yard manure
in equal proportion. A month after planting,
the plants were inoculated with the nematode
M.incognita (@ one nematode/g of soil). The
biocontrol agent P penetrans was applied as
per the following treatments.

Treatment  details:

- P. penetrans @ 0.25 g kg of soil at planting.
- Fpenctrans @ 0.25 g kg of soil 30 DAP
- Ppenetrans @ 0.25 g kg' of soil 60 DAP
- P.penetrans @ 0.50 g kg of seil at planting
; - Ppenetrans @ 0.50 g kg of soil 30 DAP
T, - Ppenctrans @ 0.50 g kg' of soil 60 DAP
T, - Ppenetrans @ 0.75 g kg of soil at planting
T, - Ppenetrans @ 0.75 g kg of soil 30 DAP
T, - Ppenctrans @ 0.75 g kg of soil 60 DAP
T,, - Carbofuran 3G @ 40 g plant” at planting
T,, - Untreated control,
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The effectiveness of the bloagent on the
mmml of nematode was delermined bised on
the population in the soil, gall Index, wumber
of epg -musses per-5g of. rool, percentage of
females infected and percentage of epp hateh,
The experiment was conducted in complelely
randomized design with three replications, The
tata obtnined from different treatments were
subjected to statistical analysis following the
ptocedure given by OComez and Qormez
(1984).

Resultg and Discussion

At 30 days after inbculation, lowest populdtion
(21.0 nematodes / 200 em® of soll) was recorded
by carbofuran which was 82.2 per eent reduetion
over unlreated plants, Untreated control fecorded
118.3 nematodes / 200em’ of soil, Sixty days
after inoculation, 0.75 g of P penetrans applied
60 days after planting had the lowesl population
of 31.7 nematodes which was oh par with
carbofuran trestent. At 90 days after Inoculalion,
plants applied with B penetrans 0.75g kg of
soll at planting showed the highest reduction
of nematode poptlation in sell (80.4 percent
- over untteated control), At 150 days after inoeulation
highest value of gall index {4.7) was recorded
by untrédated control which alse recorded the
maxitnuin number ol egg masses (23.1/5 g of
raol), B penetrans 0.75p kg of soil applied
al planting recorded the minimum gall index
(1.7) bnd number of egg masses (B.1/5g of root),
Maximum - péfcentage of femile infécton (93
percent) was found in  plants treated  with
P penetrans 0.75g kg of soil al 60 days afier
planting. Minimuth percentge epp hatch of 72
percent was fecorded by B peictrans @ 0,75
kg of soil applled at 60 days after planting,

Experimental results showed the effective
ness of P penetrans againsl M.iicognila affecting

banana, There was divect corvectlon in the eontrol
of nematodes with the Incredsed Inoculation of
B penetrans. P. penetrans is & prokaryotle endo-
paracslte (Sayre and Wergly, 1977) of Juveniles
of M {neognita, 1ts spores attach to the euticle
of second stope Juveniles in the soll resulting
In digeased lemale nematodes which veproduce
little or ot at all al malurity (Mankar, 1980),
Further Brown et al (1985) teporied that
P penetrans not only prevents the reproduction
of M incognita bul also reduees Infertility, These
may be the probable reasong for the reduced
pall index and nutnber of egg hiasses In P. peietrans
applied 16 baiana plants,
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