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DEMORPHOGENESIS OF MUSTARD APHID,
LIPAPHIS ERYSIMI (KALT.) BY THE
VYAPOURS OF JUVENILE HORMONE
ANALOGUES

GURSHARAN SINGH and H. S. SIDHU

Department of Entomelogy, Punjab Agricultural University,
Ludhiana 141 004, India.

THE application of juvenile hormone analogues
(JHAs) to immature insects imparts demorphogenesis
and the hemumetabolous mnsects at the penultimate-
instar level are greatly affected by these chemicals!-2.
However, information regarding the effectiveness of
vapours of JHAs is available only for a few
insects*4. The effectiveness of the vapours of two

TS —

Figures 1 and 2.
(Kalt.), and 2. Nymphal-adult intermediate of mustard aphid, Lipaphis crysimi (Kalt.).
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juvenile hormone analogues, R-20458 (6, 7-epoxy-1-
(p-ethylphenoxy)-3, 7-dimethyl-2-octene) and ZR-512
(ethyl 3,7, 11-trimethyl-2, 4-dodecadienoate) to impart
demorphogenests to the mustard aphid, Lipaphis
erysimi (Kalt) exposed at the penultimate-instar
level to the JHAS is reported.

The mustard aphid, Lipaphis erysimi (Kalt.) was
reared on radish plants, Raphanus sativus L., grown
in pots under cage conditions. Third-instar aphids
(presumptive alatae) bearing miniature green wing
buds were selected for the experiment. Filter paper
discs were fixed to the bottom of crystallizing dishes
(50 mm x 100 mm) and 0.5 ml of each concentration,
(0.001, 001, 0.1 and 1%) of the YHAs(R-20458 and
ZR-512) in acetone was applied to each disc using a
one ml pipette. The filter paper discs under control
were treated with 0.5 ml acetone per disc. A radish
leaf with 25 to 30 third-instar aphids (presumptive
alatae) was kept on the moist filter paper lying at the
bottom of petnri dish (15 % 155 mm). After 30 min of
the treatment of filter paper discs, the crystallizing
dishes were inverted over the leaves supporting test-
insects so that their bottoms turned upwards to
make the operation air tight. For each concentration
of an analogue, there were three replications. The

1. Normal fourth instar (presumptive alatae) of mustard aphid, Lipaphis crysimi
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Table 1 Relative degree of demorphogenesis in third-instar ( presumptive
alatae) mustard aphid, Lipaphis erysimi { Kalt.) after treatment with vapours
of different concentrations of juvenile hormone analogues

Number of deformed
individuals

% deformed

Concentration JHA A I SN T individuals
0.001 R-20458 8 4 — 12 200
ZR-512 12 6 — 18 30.0
0.01 R-20458 21 9 — 30 500
ZR-512 7 17 4 28 46.7
0.1 R-20458 23 13 2 38 63.3
ZR-512 7 21 9 37 61.7
1.0 R-20458 16 21 4 41 68.3
ZR-512 3 26 16 45 75.0
Control —_ —_— = = _—

Total number of insects treated in all the cases was 60. A, Adoultoids; 1,
Nymphal-adult intermediates; SN, Supernumeraty nymphs; T, Total number
of deformed individuals; —, No morphogenetic effect as detailed in the

heading of column.

test-insects were exposed to the vapours of the JHAs
for 12 h and were then removed to the crystallizing
dishes containing fresh radish leaves as food. Twenty
insects from each replicate were selected to study the
effect of the JHAs’ vapours on morphogenesis of the
aphid.

Vapours of both the JHAs affected the morpho-
genesis of the aphid. Among abnormal individuals
were adultoids, nymphal-adult intermediates and
supernumerary nymphs. The adultoids differed from
normal alate adults in having curled, often crumpled

and twisted wings and were devoid of power of

flight. The nymphal-adult intermediates were rela-
tively more juvenile in appearance than adultoids
but differed from normal fourth-instar aphids
(presumptive alatae) in having elongated sclerotized
wing pads and pterothorax with a few sclerotized
stripes (figures 1 and 2). The genital openings of
40% intermediates were found totally occluded and
they died within 10 days of the last-moulting uwnder
congestion of developing young ones. In a few of
such individuals the abdominal walls got ruptured
under the pressure of developing embryos and
young ones. The supernumerary nymphs, formed
after one additional moult, bore highly sclerotized
wing pads and a few sclerotized stripes on the
pterothorax. The genital openings and subgcnital
plates were not developed and this inhibited parturi-

tion.
Table 1 shows that ZR-512 has an edge over the

second JHA, R-2045B as regatds the production of
highly juvenilized individuals, ie. supernumerary

nymphs. Only 4 supernumerary nymphs resulted
after treatment of 60 aphids with the maximum dose
at 1% R-20458 whereas four times more, (ie. 16
supernumerary nymphs) were formed after treatment
of the aphid with ZR-512 at the same concentration.
Increase in concentrations of both the JHAs resulted
in increased production of nymphal-adult inter-
mediates and supernumerary nymphs. However, In
overall effect, the two JHAs do not seem to differ.

Similar types of demorphogenesis after treatment
with the vapours of JHAs were also reported in
other aphids, ie. Acyrthosiphon pisum (Harns),
Amphorophora agathonica (Hottes) and Myzus per-
sicae (Sulger®*). The inference that the aphids
exposed to the vapours of the JHAs could not lay off-
spring also hold good for the nymphal-adult inter-
mediates (with occluded genopores) and the super-
numerary nymphs produced in the present investi-
gation on treatment of the mustard aphid with
vapours of the two JHAs.

The authors are grateful to ICAR, New Delhi, for

financial assistance.
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A NEW RECORD OF SPIDERS AS PREDATORS
OF SORGHUM SPIDERMITE OLIGONYCHUS
INDICU'S (HIRST) (ACARIL TETRANYCHIDAE)
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Sciences, G. K. V. K. Campus, Bangalore 560 065, India.
*Regional Research Station, V. C. Farm, Umwersity of
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THE mute Oligonychus indicus (Hirst) is one of the
important spider mite pests of sorghum (Sorghum
bicolor (L) Moench) and many insect natural
enemies have been recorded on it although spiders
are rarely viewed as natural enemies of this
important pest’. However, such observations on
other phytophagous mites are available like spiders
feeding on Panonychus ulmi Koch on apple? the
species of spiders belonging to Microphantidae
feeding on O. punicae (Hirst) on avocado® and
spiders Philodromus sp. and Theridion murarium
(Emerton) on spider mites of peaches®.

During our investigation (1982-85) at the Main
Research Station, University of Agricultural Sciences,
Dharwad, Karnataka, on the population dynamics
of O. indicus in relation to its natural enemies and
weather parameters apart from insects, five species
of spiders were observed in the clasping leaf sheaths
of mite susceptible sorghum vanety TAM-2566.
They were found to move out of their hiding during
cooler hours and feed on all the stages of mite. In
the laboratory when each species of the spider was
confined to cages containing sorghum leal infested
with mites, they were found to feed readily on alil
stages of the mite. The spiders were identified as
Uloborus sp. (Uloboridae), Argyrodes sp. (Theridiidae),
Theridula sp. (Therndidae), Theridion sp. and Cheira-
cantheum Sp. (Chebionidae) which forms a new
record.

The authors are grateful to Dr B. K. Biswas of
Zoological Survey of India, Calcutta, for determi-
nation of spiders.
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ANNOUNCEMENT

SWAMI PRANAVANAND YOUNG SCIENTIST AWARD—--1988

The Indian Society of Developmental Biologists
invites nominations from individuals and institutions
for the Swami Pranavanand Science Award, 1988, to
be given for outstanding research work in the field of
Developmental Biology to Young Indian Scientist
below 32 years of age. The date of birth of the
aspirants should be January 1, 1956 or thereafter.
Besides the citation, the award carries a cash prize of

Rs. 3000/-. The awardee will be invited to deliver an
oration at the next symposium of the society.
Nominations along with five typed copies of the
statement of the scientists’ contribution, a set of
reprints of his published papers, brief biodata and
his consent should reach Prof. R. P. Maleyvar,
Department of Zoology, Kurukshetra University,
Kurukshetra 132 119, on or before 20 April 1989,




