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Susceptibility of Heliothis armigera Hubner to Vairimorpha sp. 

K.NARAYANAN 
Indian lnstitute of Horticultural Research. Bangalore 560 089 

During the course of field surveys 
on field beans, Lab-Lab purpureus 
(Unn.) Sweet at the Indian Institute 
of Horticultural Research, Bangalore, 
a microsporidian was isolated from a 
few dead caterpillars of Hel io th is 

. armigera (Hubner). The diseased 
caterpillars were pale white in colour 
compared to healthy ones. Tissue 
examinations revealed numerous mature 
binucleate spores of Vairimorpha sp. 
Occurrence of Vairimorpha sp. in 
H. armigera appears to be the first 
report in India. Further, the present 
communication deals with some obser
vations made on the symptomatology 
and gross pathology of the disease. 

The spores collected· from the 

diseased larvae of H. armigera were 
purified by differential centrifugation 
and the concentration of stock suspen
sion was determined with the help of 
a haemocytometer. A test was con
ducted to determine its pathogenicity 
against different instars of H. arrnigera 
maintained on semi-synthetic diet 
(Narayanan, 1979) at 30 + 2°C. Forty 
larvae of each instar were inoculated 

with a dose of 5.5 x 108 spores I 0.1 
ml/cup, by diet-surface-contamination 
technique. The larvae were reared 
individually. A sim;lar number of larvae 
of each instar treated similarly but 

without Vairimorpha sp. spores served 

as control. Diagnosis of the dead 
larvae was done by microscopic exami-

nation of tissue smears under a phase
contrast microscope for H.e presence 
of spores. Observations were recorded 
on the symptoms, lalval and pupal 
mortality and their development. The 
data on the pupal development were 
statistically analysed using 't' test . 

The symptoms of VCljrimorpha-in 
fected H. armigera (Hub.) generally 
resembled those described for Vairi
morpha necatrix infected lepidopterous 
larvae (Maddox et al., 1981). In 
general, caterpillars of all the ages 
showed loss of appetite accompanied 
by marked sluggishness and less irrita
bility. Bacterial infection occurred 
invariably in all the cases of earlier 
instars, but less frequently in older 
larvae, from which invariably Vairimor
pha spores could be reisolated. 
Occassionally, some of the larvae which 
ingested the spores in their late stages 
pupated but with reduction in their 
normal size and weight and gave rise 

to dwarf adults. Those adults which 
escaped death in the larval and pupal 
stages, showed large number of spores 

both in meconium and boC:y smears, 
indicating the probability of vertical 
transmission of the pathogen. The 

Vairimorpha sp. isolated from H. armi
gera was also found to infect H. zea 

(V. M. Brooks, personal communi
cation). 

It is evident from the results of the 

test coducted (Table 1), that first three 
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instars recorded 100% mortality whereas 
only 87% mortality was recorded in 
the case of the fourth instar. The fifth 
instar was comparatively less suceptible 
(10% mortality), and mortality was 
noticed in the pre-pupal and pupal 
stages only. The incubation period 
ranged from 6-7 days in the case of 
first instar which increased to 9-15 days 
in the case of fifth instar. 

Tablel. Effect of Vairimorpha sp. on different 
larval instars of H. armigera 

Larval 
Instar 

II 

til 

IV 

V 

Morfality Incubation period 
% (Range in days) 

100 

100 

100 

87 

10 

• 
5-7 

6-8 

6-10 

8-12 

9-35 

It is well known in most of the 
species of lepidoptera susceptible to 
V. necatrix, death occurring within 
6 days after massive spore ingestion 
is due to bacterial septicaemia, pro
bably arising from gut bacteria, 
invading the haemocoel following 
damage to the gut wall by the polar 
filaments of hatching microsporidian 
spores and death that occurs atter 
6 days results from true microsporidio
sis (Fu xa, 1981). The debi litative 
effect of Vairimoroha sp. in H. armigera 
was well pronounced as evidenced by 

the retarded pupal development 
by way of reduced size and weig ht 
when compared to healthy pupae 
(Table 2), 

Table 2. Effect of Vairimarpha sp. on pupal 
development of H. armigera 

Pupal 1 Healthy Diseased 't'value· 
(P=O,05) 

length (mm) 1.94 159 21.27 

Width (mm) 0.60 0.39 10.60 

Weight (mg)357 .00 189.00 19.71 

. * sign ificant 
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