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ABSTRACT

Tha eifect of the bacterlum, Pasiesrix penatrans on multiplication of the burrowing nematede,
Redopholus similis Infesting srscanut seediings was studisd. As reported sarller the thrashold
inocutum level of R. s/mifis to cause significant raduction in growth parameters of arecanut was
tound 10 be 100 sematodes per plant. P. peweirans reduced the dsmaging effect of R.slmiliz on
aracanyl seediings on Indcelation of both the organisms simultsnsously. Inoculatlon of P. pansirans
hotors or aftsr inoculation with R. similis was not equally effective in raducing the damage,

~ INTRCGDUCTION

The pressnt trend in nematological research
is towards limiled use of nematicides and increased
use of biocontrol agents. The bacterium, Pasleuria

penstrans (Thorne, 1840; Sayre and Starr, 1885) has .

been found to be a potent biocontrol agent for plant
parasilic nematodes (Mankau, 1975; Mankau and Prasad,
1977; Sayre, 1980; Kerry, 1987; Maheswari, Mani and
Rao, 1987). '

The burrowing nematode, Radopholus similis
has been found to cause severe damage to plantalion
crops ike coconut, arecanut, banana and biack pepper.
lts pathogenic effect on arecanut has been proved
and it was found that within thres years at an initial
inoculum level of 100 nematodes/seedling, visible damage
and significant reduction in growth characters is caused
(Koshy, 1986). There has been no aftempt so far
in"controlling R. similis onarecanut using natural
gnemies. Moreover, ecological ‘conditions such- as
monocropping system, continuous availability of moisture
and organic matter rich soil prevailing in areca plantations

“are Ideal for multiplication of biocontrol agents. Due

to the above reasons an attempt was made to study
the effect of P.pensirans on R.simitis inlesting arecanut.

MATERIALS AND METHODS

<+ Arecanul seed!ings var. Mangala grown.in 20
cm earthen pots containing fumigated sandy loam soil

'Hyderabad.

were used for the experiment, There were six lreatments

viz., T1- upinoculated control, T2 - P. panslrans atons,

T3 - R. similis alone, T4 - R. similis plus P. penalrans,
TS - P. penalrans followed by R. similis after seven
days, T6 - A. similis followed by P. pengtrans after
seven days. There. were five replications for each
treatment. Culture of P. penstrans pasasitizing root-
knot nematode was obtained from Dr. A. Mani, APAU,
This cullure was maintained on rool-
knot nematode infesting roots of Cofeus variegata and
Solanum melongena.

_ The bacterial inoculum usad per treatment was
100 g of soil containing an average of ten P. penefrans
infested second stage larvae of Meloidogyne incognila

“sach of which had an average of 15 spores per larvae

attached to their cuticle. The nematode suspension

“was oblained from axenic carrot culture and the inoculum

consisted of 100 famales and larvae. Each plant was

“ inotulated at the Tour-leaf stage by exposing the root
zone near the base and affer inoculation covering the

exposed arsa with fumigated soil. The plants were
kept in the green house at a temperature ranging
bstween 27 and 34°C and watered daily with boiled
and cooled water. After ten months each plant was
depoited and the root system washed thoroughly to
remove the adhering soi! particles. Plant growth paramsters
like shoot length, shoot weight, number of leaves,
rool weight, root volume and the total gquantity of
water absorbed within' 48 hours (only one replicate
each) werg recorded.
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Soil from each pol was placed on a plastic
sheet and mixed well. An aliquot of 200 cm® was
drawn out, processed and nematode population assessed.
The root system was waighed and.cut into small bits
and-mixed wall. Three aliquots of one gram sach
ware drawn out and stained separately for 60 seconds
in boiling acid fuchsin lactophenol. The stained root
bits wers blended for 60 seconds and nematode population
assessed.

RESULTS AND DISCUSSION

The data given in Tables 1, Ii and Il reveal -

that the uninoculated control plants recorded maximum
growth closely foliowed by those which received P.
penstrans alone. Among the different plants that
received P. panelrans and R, similisin different combinations,
maximum growth and least nematode multiplication
were recorded in those which received both of them
simultaneously. Eventhough the root system of these
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plants recorded lesions and rotting, lesser rotiing was
observed in tertiary roots tompared to the rools in
plants which received nematode alone. Introduction
of P. penaeiransbefore or after inoculation with R.similfs

" did not have much effect on growth paramsters as

well as on nematode multiplication compared to plants
thal received R. similis alone. Lamina length and
breadth did not show any significant difference in
any of the treatments. A. similis alone caused maximum
reduction in growth and recorded the maximum nematode
multiplication. The lateral and fesder roots of the
plants that received nematode alone recorded lesions
and severe rotting.

It was sesn that ssadiings with higher root
volume absorbed more water. Uninoculated seedling
with a root volume of 44 cm® absorbed 110 ml water.
Plants befonging to other treaiments with roo! volumes
in the range of 14 to 43 cm? absorbed 15 to 105
mi water. )

Tablel. - Effect of P. penetrans and R. similis alone and in comhinatlon on shoot growth parameters of
arecnnut ueedllngs (mean of nve replications)
Percent Percent " Percent Percent Percent
" Shoot reduc- Shoot reduc- reduc- Laminz reduc- Lamina reduc-
SL. Treat; length don  weight tion No.of- on ‘length tion breadth tion
No. memt® oy over - ® over WV Gur (em)  over (em) over
" control  control control control control
1. C 860 —  .966 — 62 — 320 — 40 —
2. B 84.0 233 926 = 414 50 1935 , 31.8 0.63 4.0 0.00
3. BfM 812 558 7.0 20,29 4.8 2258 298 687 - 30 25.00
4. B+N 828 372 816 232 50 1935 302 @ 5.62 30 25.00
5. NfB 800 698 782 19.05 48 2258 296 T1.50 o 26.00
- 6. N 78.8 837 744 2298 4.6 2581 296 7.50 30 25.00
cDh 1028 — 063 — - - = -

445 —

C. Conu'ol. B. Basteris, B-f-N. Bacieria followed by nematode, B+N. Bacteria and nematode together, N-f-B.

Nematode followed by blctem, N. Nem:tode
Analysis of Varlance

Shoot length

Source ' -
Treatment - 5 - 3541

Emor - U 11.60

Mean sum of - squares

Shoot weight - No. of leaves . Lamina lenlth
419.52 1.65 494
62.07 023
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Table IL Effect of P. penetrans and R. similis alone and in combination on root growth parameters of
mcsnut uedllngs (mean of flve repllcaﬂons)

Percent reduction

Root volume - Percent reduction

SLNo. Treatment Root weight (g) over control (cm?) ver control
1. c 34.60 - 44.20 -
2, B 34.40 058 42.80 3.17
3. B-f-N 12.40 64.16 20.60 53.39
4. ‘B+N 14,20 58.95 26.40 4027
5. N-f-B 1200 6532 -18.00 59.28
6. N’ ' 10.060 71.10 14.20 : 67.87
cD 2.62 — . 513 —
Annlysis of varlance Mean sum of squares
Source df Root weight Root volume
Treatment 5 674.96 828.70
Error 24 402 15. 45

Table IIl. Effect of P. penetrans on the multipli-
cation of R. similis infesting arecanut

seedlings (mean of flve replications)
81 No. Treatment Total population
1 B—N 580006.6016
{4,7630)
2 BsN 26711.8008
(4.4216)
3 N->B 589819492
‘ ' @4.7704)
4 N 596209570
(4.7752)
cD

. 00458

Figuias in parentheses are the log transformed values

Analysis of variance

Source. - DF Mean sum of squiires
Treatment 3 D.15158

Emor ... 16 0.00168

When different stages of H similis extracted
from plants treated with £. penstrans end A. similis
wers observed under 100x objsctive, some glistening
granufations were found in the oesophageal region,
especially around the median bulb. No pustule formation
was encountered. Similar granuiations wers absent
in R. simifis extracted from plants that received nematodes
alone. Such granulations other than pustules were
observed in second stage larvae of Meloidogyne mcogmra
|nfasted wnh P. penstrans.

 Results reveal that P. penetrans did hot have
any deleterious effect on plant growth. P. penelrans
coutd suppress the damaging effect ‘of B. similis on
the growth of plants o a limited extent when both
of them were inoculated simultansously. ‘Prasence
of P. penetrans before or after inoculation with &.
similis was not very effective In teducmg the damage.
The present study has canfirmed the damage potential
of the burrowing nemalode on arécarut and the threshold
inoculum tevel as 100 nematodes per plant (Koshy
and Sundararaju, 1989). Ten-fold increaase. in yield
was reporied with application of aldicard @ 10 g
2.i./paim in arecanul (Sundararaju and Koshy, 1988).
Butunder the high densily multispecies cropping system
thete is limitation for control of nematodes through
chemicats in view of the residues left in raw arecanut.
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Therefore, studies are to be intensified on biological
control of the burrowing nematode on arecanut.

P. penatrans has been found to be effective
in reducing populations of Pralylenchus scribneri on
bean roots (Mankau, 1975) and root-knot nematode
or various crops (Maheswari ¢f al., 1987 and Raj
and Mani, 1988). P. penetrans readily multiplied on
Tylenchulus semipenelransparasitizing Citrus aurantifolia
proving to_be a potent biocontrol agent for this nematoda
-(Mani 1988). !t was found to be more effective than
Paecifomyces Ililacinus, a fungal biocontrol agent, in
reducing Mefoidogyne javanica on tomato plants (Maheswari
and Mani, 1988). Hencs, this preliminary investigation
carried out has opened up possibilities for control
of the burrowing nematode using P. panetrans. However,
intensive studies are warranted to standardize the mode
and frequency of inoculation and quantum of inoctium
of P. peneirans and lo study the abnormalities consequant
to P. peneirans infection in R. similis,
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