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similar work by a similar subject could be

predicted to the first degree of approximation

from

E(%—gl) = 0-074 W ke.

Mahadeva et al. (1953) obtained a relation
between gross weight and energy cost for
walking on a horizontal plane (E=10-047 W 4-
1-02) and. for step test (E=0-066 W), with
which the present equation bears comparison.
The constant of multiplication in the present
case is higher since stairclimbing is far more
strenuous than walking,

The gross mechanical efficiency of physical
work defined as,

100
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work stress, rate and mode of carrying are in
progress.
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HARMONIA ARCUATA FABRICIUS (COCCINELLIDAE)—-PREDATORY ON THE
RICE PLANT HOPPERS SOGATELLA FURCIFERA HORVATH AND
NILAPARVATA LUGENS STAL

P. ISRAEL axp P. S. PRAKASA RAO
Central Rice Research Institute, Cuttack-6

WO species of delphacid plant hoppers, viz.,
Sogatella  furcifere Horvath, the white
back plant hopper and Nilaparvate Iugens
Stdl. the brown plant hopper have assumed
major pest status in paddy with the intensive
cultivation of high yielding rice- varieties

under high fertility levels, In addition to

direct damage by sucking the sap and injecting
toxins into the rice plant, their role as vectors

~

of rice virus diseases has also been recognised
recently in many parts of the world.

In the course of routine field observations on
the parasites and predators of rice pests at
the Central Rice Research Institute, Cuttack,
during 1966 and 1967, the authors observed a
coccinellid beetle as a predator on the two
rice delphacids, viz., S. furcifera and N. lugens.
This has been identified as Harmonig arcudata
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Fabricius and is the first reco.rd of its pre-
dacious habit on the two rice delphacids.
«Normally this beetle has a number of black
spots on its pronotum as well as the elytra.
The elytral black spots tend to become confluent
on the shoulder, in the middle and in the
apical regions. In many cases, however, there
is a reduction of spots both on the pronotum
and the elytra. In the specimens (sent for
identification) the reduction has gone to an
extreme” (Kapur, 1967).

There was a severe incidence of white back
plant hopper and the brown plant hopper in
the standing Kharif (July-December) rice
crops, particularly in the high yielding varieties

F.l. Harmonia ar.xate Fabr  (A) Adult ;  (B) Empty pupal skin ;

(DD) Newly hatched grubs; (K) Egis on r.ce leaf.

during August and September in 1966 and
967. Preliminary field observations during
:se two years indicated that the build-up of
> plant hopper population ih the rice fields
is closely followed by a very rapid multipli-
don of this predacious beetle during mid-
-dgust to end of September. Besides, rice
crops heavily infested with the above two
hopper species invariably contained very large
numbers of the beetle at all stages of develop-
ment, The grubs and adults of this beetle
appeared to check very effectively the hoppers’
biotic potential by its predacious habit. The

Hatmonia arcuata Fabricins (Coccinellidae)
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hopper population thus became gradually less
by end of October after which the population
of beetles also dwindled considerably. In view
of its voracious feeding habit, it may prove
to be an effective predator in the biological
control of the rice plant hoppers.
Laboratory observations confirmed that the
grubs as well as adults of this beelle readily
fed on the nymphs as well as adults of
S. furcifera and N. lugens, leaving behind
portions of legs and wings. The cggs of
H. arcuata were laid in clusters on rice leaves.
The grub and pupal stages (Fig. 1) lasted for
16 to 20 and 4 to 5 days respectively and the
adults lived for 10 to 12 days in the laboratory.

PULENE WP

(C) Tull-grown fruly

Detailed studics on its life-history and its
population dynamics in relation to rice plant
hoppers are in progress.
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