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CONCOMITANT INFLUENCE OF HYDROGEN PEROXIDE, WATER
TEMPERATURE GRADIENT AND ROOT PROCESSING METHOD
ON BURROWING NEMATODE EGRESS FROM BANANA ROOTS!
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Summary. Splitting of banana roots and their incubation at 25 °C (2 °C) in plain tap water yielded a signifi-
cantly higher and physiologically active population of Radopbolus similis. Conversely, split root incubation in
hydrogen peroxide (20 ml/lit) at 20 °C yielded a higher population as compared to split root incubation at 20
°C in tap water. By and large root splitting had a positive influence on nematode egress from roots compared

to unsplit roots.

The burrowing nematode, Radopholus simi-
lis, is one of the most damaging pests of bana-
na (Gowen and Quénéhervé, 1990). Precise
quantification of nematode population inhabit-
ing a given sample/observational unit(s) of
root/rhizome is of prime concern for a variety
of studies pertaining to population dynamics,
management strategies, quarantine inspec-
tion/detection and diagnostic surveys undertak-
en to assess the population in infested/uninfest-
ed regions. Furthermore, a fairly large popula-
tion is required to conduct experiments under
pot culture/microplot conditions.

Incubation techniques utilizing hydrogen
peroxide (3%) as an incubation medium and
varying temperature ranges viz., 21.3 °C (Tarjan,
1972), 1-3% hydrogen peroxide with tempera-
ture ranges of 20.7-21.8 °C (Tarjan, 1967) have
been found effective in extracting a relatively
higher population of R. similis. Likewise, the
beneficial role of hydrogen peroxide and tem-
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perature in extracting a significantly higher pop-
ulation of the citrus nematode, Tylenchulus
semipenetrans, has been further ascertained
(Tarjan, 1972). Moreover, realization about the
parasitic nature of R. similis has also given an
understanding about the positive influence of
root chopping/maceration on the higher recov-
ery of R. similis from banana roots (Gowen and
Edmunds, 1973). The current investigation was
undertaken to monitor the concomitant influ-
ence of varying degrees of controlled tempera-
ture with root chopping and incubation media
viz., hydrogen peroxide and tap water, vis-a-vis
unchopped roots and room temperature on the
recovery of Radopholus similis (Cobb) Thorne.

Materials and methods

Three banana plants (Musa paradisiaca L. cv.
Dwarf Cavendish) were selected from a planta-
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tion having a fairly wide spread and uniform in-
festation of the burrowing nematode. Roots
were collected at 5-20 cm depth. Before further
processing, the roots were thoroughly washed
in running tap water. Roots having uniformly
distributed brown spindle shaped lesions/rela-
tively blackened appearance, were selected for
the investigations. They were cut into pieces
measuring 0.5/1 cm. One set of root pieces was
used as such and termed as “unsplit roots”,
whereas in the other set, the roots were longitu-
dinally split into four parts and were according-
ly termed as “split roots”. Five g sample of each
set of such roots was used for the investigation.
Three sets of constant temperature viz., 20 °C,
25 °C and 30 °C (2 °C) and room temperature,
ranging between 18.0 °C to 24.2 °C, were used.
Roots (5 g split/unsplit) were incubated either
at room temperature or in B.O.D. incubators
operating at the various temperatures. Two in-
cubation media viz., tap water or hydrogen per-
oxide (H,0O, at 20 ml/lit) were used. Twenty ml
of HyO, or plain water were poured into the

Petri dish (90 mm diameter) containing a 60
mesh wire sieve (60 mm diameter) with a dou-
ble layer of tissue paper spread over it and on
which were placed 5 g of either split or unsplit
roots. Observations on the nematode popula-
tion recovery (juveniles/females/males) settled
in the medium were taken at 48 hr intervals and
continued up to 144 hr. Incubation media were
changed at each 48 hr intervals. Nematode pop-
ulations were counted using a stereoscopic bi-
oncular microscope and data analysed statisti-
cally.

Results and discussion

It is evident from the data presented in Table
I that temperature has a decisive influence on
the movement of nematodes from root tissues
and their consequent recovery from the incuba-
tion medium. Also, root splitting exerted a posi-
tive effect on extraction efficacy. Incubation of
split roots in tap water at 25 °C was optimum

TABLE I - Influence of incubation medium, temperature, root processing technique and time interval on extraction of

Radopholus similis from banana roots.

Treatment Nematodes extracted after
Type of roots Incub.ation Incubation 48 hr 94 hr 144 hr pogl?lt;tlion
medium temperature
Unsplit roots Tap water 30 °C 10 7 4 21
Split roots Tap water 30 °C 96 73 29 198
Split roots H,0, 30 °C 29 39 18 86
Unsplit roots Tap water 25°C 64 27 21 112
Split roots Tap water 25°C 459 103 102 664
Split roots H,0, 25°C 224 30 46 306
Unsplit roots Tap water 20 °C 27 5 14 46
Split roots Tap water 20 °C 67 14 13 94
Split roots H,0, 20 °C 198 70 87 355
Unsplit roots Tap water Room temp. 53 35 22 110
Split roots Tap water Room temp. 173 61 34 268
Split roots H,0O, Room temp. 55 22 10 87
C.D. at 5% 233.18  65.80 51.28  271.13
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for obtaining the significantly highest number of
active nematodes followed by incubation of
split roots in H,O, at 20 °C. The third highest
nematode recovery occurred when split roots
were incubated in H,O, at 25 °C. Incubation of
the split roots in water at room temperature also
yielded a substantial nematode population. By
and large nematode recovery was substantially
low from unsplit roots incubated at different
temperatures. It was, however, relatively higher
in two temperature regimes viz., 25 °C and
room temperature as compared to 30 °C and 20
°C. It was also notable that highly active nema-
todes were recovered from split roots incubated
in tap water at 25 °C, whereas the nematodes
recovered from split roots in H,O, at 25 °C and
30 °C were either inactive or dead. This immo-
bility or high degree of mortality was pro-
nounced after 96 and 144 hr of incubation. Even
the second highest number of nematodes recov-
ered from the split roots in HyO, at 20 °C treat-
ment were found to exhibit some immobility.
High recovery of R. similis in split roots in
water at 25 °C as compared to split roots in
H,O, at 25 °C and its reversal in these treat-
ments could be ascribed to the higher rate of
oxidation processes at 25 °C as compared to 20
°C, which might be relatively more toxic to the
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nematodes at 25 °C. Furthermore, the likelihood
of release of more phenolic compounds at
higher temperatures also cannot be ruled out.
Relative immobility/mortality of nematodes
under H,O, at higher temperature also corrobo-
rates our contention.
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