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tipes were small prominent chlorotic leaves. These
leaves later turned necrotic (figure 1a). The inter-
nodes (figure 1b) are reduced in size and the plants
became stunted. Such plants remained green for
longer intenval of ime. In most cases the diseased
plants did not show proliferation of the stem. The
caputulum, instead of producing normal ray and disk
flowers (figures 8 and 9) showed wedge-shaped
sectors {figure 3) with hypertrophid flowers (hgures
6 and 7). The ovary, calyx, corolla, anthertube and
branches of stiles showed green-coloured short
rudimentary leaves. Further proliferation of the
ovary style into branches of leaves as seen in cotton
stenosis and other MLB diseases of the plants was
not observed here’. These small rudimentary leaves
formed in the disk flowers were 0of 0.3 X 0.21t0 0.5 x
0.3 cm size (hgure 6a). The early infected plants
showed stuntedness with a small abnormal capitu-
lum without ray flowers. Although the late infected

plants showed light green ray flowers they produced
hypertrophid disk flowers (figures 7a, b, c). This
phyllody disease caused stuntedness and sterility to
sunflower resulting in economic loss as such plants
do not produce seeds. Similar observations were
also made by Zimmer and Hoes!, and Signoret
et al>. Natural occurrence of phyllody in Helianthus
cultivars has not been reported earlier in Karnataka.
Except for a mosaic report**, no other viruses or
virus-like diseases have been reported to occur
extensively on cultivated sunflower in India.

VBB is thankful to S. Viraktamath, Department
of Zoology, Agricultural College, Raichur for iden-
tification of leaf hoppers on sunflower, to Sri.
Jadhava and Nagi Reddy, Assistant Directors
(Agn.), Gulbarga and also to Dr. Badanur and
Sunil Desai, ARS, Bijapur for their help during
surveys and field wvisits.
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MIRID BUG, CYRTORHINUS LIVIDIPENNIS
(REUTER)
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Hyderabad 500 030, India.

Tue predatory mirid bug, Cyrtorhinus lividipennis is
an e¢ffective natural enemy of rice hopper pests —
mainly the brown planthopper (BPH), Nilaparvata
lugens (Stal), whitebacked planthopper, Sogatella
furcifera (Horvath) and the green leafthopper,
Nephotettix virescens (Distant). Asynchrony in ini-
tial appearance of the predator with reference to
pest and its sensitivity to chemical insecticides
appear to be the main limitations for a complete
expression of biocontrol potential of the mirid bug
in nature. Thus conservation of the natural enemies,
in general, has been proposed to be the main
biocontrol tactic in hopper pest management'?.

Several factors influence survival of biocontrol
agents during the off-season when the preferred
insect host population drastically declines. In Soto-
mon Islands, Stapley® documented higher popula-
tion of the mirid bug 1n rice fields adjacent to grassy
fallows especially those with Digitaria weed. He
suggested natural multiplication of Cyrforhinus on
this weed prior to influx into rice fields. We also
observed considerable number of mirid bugs on the
weed Cyperus difformis during the off-season be-
tween kharif and rabi seasons (November-January)
in the experimental farm of the Directorate of Rice
Research, Hyderabad. This weed was also found
infested with white striated planthopper, Nisia
atrovenosa. Studies were, therefore, conducted to
understand the inter-relationship between the weed,
hopper and predator.

Closer examination of weeds during off-season
showed that egg masses of Nisia were laid on leaf
bases and possibly Cyrtorsiinus adults and nymphs
fed on these eggs and survived. To ascertain this,
newly hatched mirid bug nymphs were caged in the
greenhouse on Cyperus weed alone, with Nisia
adults and on rice plant with BPH adults. Results
(table 1) revealed that none of the nymphs couid
develop to adult stage on the weed alone wherecas
23.3% of them became adults on the weed in the
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Table 1 Survival and development of the nymphs of the
murid bug, C. lividipennis on Cyperus weed infested with
Nisia atrovenosa

Nymphal Nymphal Percentage
Mirid bug survival* period nymphs
nymphs (days) (days) attaining
caged on Mean* S.E. Mean*S§S.E. adult stage
Cyperus diffornus 2.8 £(.2° — 0.0
Cyperus with Nisia 4.3x0.3" 9.6+0.4 23.3
Rice with
Nilaparvata 8.0%£0.2° 93+0.3 45.0

iy, i - ————

* Average of 6 replications with a total of 60 newly
hatched nymphs. a—b, b—c¢; P<0.01 (r-test).

presence of Nisia. The mirid nymphs survived on an
average for only 2.8 days on the weed in the absence
of the hoppers. Nevertheless, greater percentage of
nymphs reached adult stage in shorter period on rice
plant with BPH adults than Cyperus with Nisia
adults. Dissection of egg masses laid on the weed
confirmed the predation by the mirid bug.

In another study feeding test was conducted with
Nisia adults on Cyperus weed and rice variety (TN
1) to know whether the hopper is a potential pest on
rice. A high insect mortality and only a trace amount
of honeydew excretion were noted when Nisia
adults were caged on TN 1 plants (table 2). Tins was
in contrast to the large amount of honeydew
excretion and relatively better survival on Cyperus
weed. Further, even when 100 first instar nymphs of
Nisia were separately caged on TN 1 rice plants and
Cyperus, none could develop to adult stage on the
former while 36 adults developed on the latter. Thus
rice could not act as a host plant for the striated
planthopper. The studies conducted at the Interna-
tional Rice Research Institute® confirm this finding,

Table2 Survival and feeding by adulis of the white striated
planthopper, Nisia atrovenosa on rice plant and weed

Cyperus
Amount of
Mortality in honeydew
24 hr period*  excreted (mm?)
Mirid adults caged on (%) Mean 2 S.E,
Rice plant (ev.TN 1) 90.0 15.0 8.6
Cyperus difformis 30.0 225.0£53.3"

L

* Average of 10 replications with a total of 50 adults; 4-b:
P< (.05 {r-tust),

Some of the weeds have been reported to act as
alternate hosts for the mirid bug C. lividipennis*.
However, earlier greenhuvuse studies with 14 dhffe-
rent rice varieties and 24 species of weeds did not
show prolonged survival of the mirid bug on plant
material alone in the absence of prey insects’.
Survival of mirid nymphs to some extent in the
studies reported by other workers™ could be the
result of either cannibalism in group rearing of test
insects which we observed while rearing this pre-
dator or inadvertent presence of preys like apiuds,
mites etc. Mere oviposition in weeds like E. crusgalli
and C. diffusus® would not suggest host status of
these plants since C. lividipennis readily oviposited
in filter paper folds in the laboratory rearing on
Corcyra eggs’.

Thus present observations suggest the survival of
the mirid bugs during winter off-season (November--
January) by feeding on eggs of N. atrovenosa laid on
the weed C. difformis. But during summer off-
season (May-June) no population of the mirid bug
was observed even on this weed. Apparently, high
ambient temperature (> 40°C) might be adversely
affecting the survival of this predator during this
period in the region.

The authors are thankful to the Project Director
for encouragement, and to Sri G. Rama Rao for

technical assistance.
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