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ON A COLLECTION OF SCOLYTID-BEETLES (SCOLYTIDAE :
COLEOPTERA) FROM SIKKIM, INDIA

By
Nivepita Sana & P. K. Marmt
Zoological Survey of India, Calcutta

INTRODUCTION

The bark- and timber-beetles belonging to the coleopterous family
Scolytidae of Sikkim, a Himalayan State of the eastern India, are
extremely poorly known so far. As early as in 1904, Hagedorn published
a paper dealing with some scolytid species from Sikkim and Japan. In
this paper, some six species have been recorded from Darjeeling which
is now outside the limit of the newly defined political State of Sikkim.
However, only two species, namely Cuestus nitidipennis (Schedl) and
Xyleborus asperipennis Eggers are reported from the area so far. The
first one was originally described as Xyleborus nitidipennis from Java
by Schedl (1951) which was subsequently reported from Sikkim by
the same author in 1969, as a species under the genus Cnestus Sampson.
The other species was reported by Schedl (1969) which had now been
transferred to the genus Euwallacea Hopkins.

However, in a recent collection trip to Sikkim undertaken by Zoolo-
gical Survey of India, a small collection was made available to us on
which the present report is based. A total of 9 species belonging to 7
genera has been dealt with in the present paper with particular regard
to their synonmy, distribution and taxonomic remarks, etc. All the
species reported here are recorded for the first time from the area,
The two known species referred to above were not available in the
present collection.

The most common genus Xyleborus Eichhoff containing a large
number of heterogenous group of species is now splitted into a number
of genera (Wood, 1980). Accordingly, some species, so far included
under this genus have been transferred to some other genera in the
present study-as follows: The species Xyleborus interjectus Blandford
has been transferred to the genus Euwallacea Hopkins, Xyleborus mus
Eggers to Microperus Wood and Xyleborus artestriatus Eichhoff to

Xyleborinus Reitter,
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SYSTEMATIC ACCOUNT
Family : ScoOLYTIDAE
Subfamily : SCOLYTINAE
Tribe (i) XYLEBORINI

1. Euwallacea interjectus (Blandford)

Xyleborus interjectus Blandford, W. F. H. 1894, Trans. ent. Soc. Lond., pp. 576-577,
Q, Type-locality : Japan ; Eggers, H. 1923, Zool. Meded. Leiden, 7 : 198, d.

Xyleborus lopchuensis Beeson, C. F. C. (in literature) ; Schedl, K. E. 1972. Ent. Arb.
Mus. Frey., 23 : 258 ; Schedl, K. E. 1975, Revue suisse Zool., 83 (8) : 451, Kerala,
Malerial : One Female (F.C. No. NB8/17.4.1980) from Sikkim,
jungle near P. W. D. Rest House, Gangtok, B. Nandi and S. Chakraborty
coll,, 17.iv.1980, ex. “at light”; One female from Mantham, 20 km.
N. of Rongpo, Sikkim (alt. 625m), E. K. Varshney and party coll., 7.iv.
1981, ex, “soft wood of a unknown log”.

Measurements (in mm): Total length of body, 3.53-3.88 ; Max.
width of head (across the eyes), 0.92-0.96; Max. length of pronotum,

1.30-1.46 ; Max. width of pronotum, 1.46-1.57 ; Max. length of elytra,
2.14-2.50 ; Max, width of elytra, 1.50-1.61.

Distribution : Sikkim : Gangtok and Mantham (Present record).
Elsewhere, ORrIENTAL ReGION ; India ; Tamil Nadu, Maharastra, Madhya
Pradesh, West Bengal, Assam, Andaman Islands and Kerala ; China,
Taiwan, Burma, Sri Lanka, Indonesia and M alaysia, PALAEARCTIC
Recion : Japan,

Remarks ; The species, E. interjectus (Blandford) is predominently
distributed in the Oriental Region and is recorded for the first time
from the Himalayan region in the Sikkim State. Xgyleborus lopchuensis,
an undescribed species of Beeson from Darjeeling Himalaya is very
much identical to E. interjectus for which Schedl (1972) synonymised
the same with the latter species. Subsequently, Schedl (1975) maintained
its status as X. lopchuensis. But, after thorough examination of the types
present in Forest Research Institute, Dehra Dun, in the present study,
we are putting Xyleborus lopchuensis as a synonmy of E. nferjectus

(Blandford).

2. Eccoptopterus spinosus (Olivier)

Scolytus spinosus Olivier, 1794. Entomologie, Ou Histoire Neturelle des Insects., 3 :
9, 9, Type-locality : Indonesia : Java ; Eggers, H. 1927, Philipp. J. Sci.,, 33 :
102, &', India : Dehra Dun ; Philippine : Luzon ; (as Xyleborus sewspinosus). '

Eccoptopterus sexspinosus Motschulsky, V. 1868. Bull. Soc. Imp. Nat. de Moscow,
36 : 515-516, @, Type-locality : Sri Lanka.
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Xyleborus abnormis Eichhoff, W, 1868. Berl. ent. Z., 12: 282, Type-locality : Sri
Lanka.

Platydactylus sexspinosus Motsch. var. multispinosus Hagedorn, M. 1908, D, ent. Z.,
p. 877, Type-locality : Indonesia : Sumatra (Kameruu).

Eccoptopterus sexspinosus Motsch. var. pleuridentatus Schedl, K, E. 1942. Tijdschr.
Ent., 85 : 49, Type-locality : Sumatra.

Eccoptopterus spinosus (Olivier), Sohedl, K. E. 1962, Ent. Blatt., 58 : 201.

Material : One Female from Mamring near Rongpo, Sikkim (alt.
300 m), B. K. Varshney coll., 5.iv.1981, ex. “soft wood of an unknown
log”.

Measurements (in mm) ; Total length of body, 3.10 ; Max. width
of head (across the eyes), 0.84 ; Max. length of pronotum, 1.14; Max.
width of pronotum, 1.46; Max. length of elytra, 1.53 ; Max. width of

elytra, 1.23.

Distribution : Sikkim : Mamring and Rongpo (present record).
Elsewhere ;: OriENTAL REc1ON : India : Kerala, Tamil Nadu, Maharastra,
West Bengal, Assam and Andaman Islands; Burma, Philippines,
Malaysia (Borneo) and Indonesia (Sumatra, Java, Celebeys). AusTrALIAN
Recion, ETHIOPIAN REGION : East Africa, and MaLacAsy RecioN :
Seychelles.

3. Microperus mus (Eggers)

Xyleborus mus Eggers, H. 1930. Indian Forest Rec., 14 (9) : 203-204, 9, T'ype-locality :
Bangladesh : Chitagong Hill tract ; Beeson, C. F. C. 1930. Indian Forest Rec.,
(Ent.), 14 (10) : 74 ; Beeson, C. F'. C. 1941. The Ecology and Control of Forest Insects

of India and the Neighbouring Countries, 308 p.
Material : 19 Females and two males from Fatak, near Mamring,
North Sikkim, (alt. 925 m), BR. K. Varshney coll., 12.iv.1981, ex. ‘“‘under

soft wood of an unknown broken branch”.

Measurements (in mm): Total length of body, 2.26-2.32; Max.
width of head (across the eyes), 0.65-0.68 ; Max. length pronotum,
0.82-0.84 ; Max. width of pronotum, 0.88-0.90 ; Max. length of elytra,
1.42 ; Max. width of elytra, 0.90-0.92.

Distribution : Stkkim : Fatak (present record). Elsewhere ;: ORIENTAL
RecioN : India: West Bengal ; and Bangladesh,

Remarks : There is a wide variation in colour in different indivi-
duals of the species inhabiting in the same colony. The complete
black specimens are not uncommon in addition to the total brown
ones or combination of blackish elytra and brownish pronotum. The
male of the species is so far undescribed which is being described
elsewhere by the same authors.
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4, Xyleborinus artestriatus (Eichhoffg

Xyleborus artestriatus Eichhoff, W. 1878. Ralio descriptio emendato eorum Tomicino-
rum, p. 507, Q, Type-locality : India.

Nyleborus laticollis Blandford, W, F. H. 1896, Trans. ent. Soc. Lond., p. 926, @, Type-
locality : India : Karnataka ; Schedl, K. E. 1958. Tijdschr. Ent., 83 (8-4) : 152.

Material: One Female from Mantham (alt. 625 m), 20 km. of
North Sikkim, Rongpo, R. K. Varshney and party coll., 7.iv.1981, ex.
“soft wood of an unknown log”.

Measurements (in mm) : Total length of body, 2.57 ; Max. width
of head (across the eyes), 0.65 ; Max. length of pronotum, 1.05; Max.
width of pronotum, 0.96 ; Max. length of elytra, 1.53 ; Max. width
of elytra, 0.96.

Distribution : Sikkim ;: Mantham (present record). Elsewhere :
ORrieNTAL REGION : India : Maharastra, Madhya Pradesh, Uttar Pradesh,
West Bengal, Assam ; Burma, Malaysia, China and Vietnum, AUSTRALIAN
REGION : Queensland,

Remarks : The species is widely distributed in the Oriental and
Australian Regions. The single specimen collected from Sikkim is
very similar to that of West Bengal, except in having comparatively
much blackish elytra and distinct tubercules on interstriae 3 on
declivity.

5. Xyleborus cristatus Hagedorn

Xyleborus cristatus Hagedorn, M. 1908. Dt ent. Z., pp. 877-878, 9, Type-locality :
India : West Bengal, Darjeeling Dist., Kurseong; Hagedorn, M. 1910. Coleopt.
Cat. 26 (4) : 101 Himalaya ; Beeson, C. F. C. 1980. Indian Forest Rec. (Ent.), 14
(10) : 55. India : West Bengal and Assam.

Material : One Female from Singla (alt. 1300 m), N. Sikkim, R. K.
Varshney coll., 11.i.1981, ex. “soft wood of an unkown log”.

Measurements (in mm): Total length of body, 3.34; Max. width
of head (across the eyes), 0.92 ; Max. length of pronotum, 1.38 ; Max.
width of pronotum, 1.53 ; Max. length of elytra, 1.96 ; Max. width
of elytra 1.53.

Distribution : Stkkim : Single (present record) Elsewhere : ORrieNTAL
Recion : India ;: West Bengal and Assam.

Remarks : The specimen from Sikkim is very similar in all essential
Characters to that of the typical Xyleborus cristatus Hagedorn from
north-eastern India. But, it differs in having more depressed incurved

ely‘tra at anterior one-third, comparatively more prominent tubercules
on 3rd interstria and smaller in size,
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6. Xyleborus similis Ferrari

Bostrichus ferrugineus Boheman, C. H. 1958-1959. Voyage de kongliga Svenska
Fregatten Euginies Resa, 1851-1853, p. 88, Q. '

Xyleborus similis Ferrari, J. 1867. Die forst und Baumzuchtscnadlichen Borkenkafer,
pp. 23-24 (mom. nov.), 9. Type-locaiity : Keelings Island ; Schedl, XK. E. 1942,
Tijdschr. Ent., 85 : 47, . Type-locality : Indonesia : Java.

Anodius denticulus Motschulsky, V. 1863. Bull. Soc. Imp. Moscow, 36 : 512,  and &.

Xyleborus parvulus Eichhoff, W. 1868, Berl. ent., Z. 12: 152, Type-locality : Sri
Lanka.

Xyleborus dilatus, Eichhoff, W. 1878. Ratio. descriptio emendatio Tomicinorum, pp.
64, 393-394, 484, Q, Type-locality : Africa : St. Mauritzius Island.

Xyleborus parvulus Eichtoff var. subemarginatus Blandford, W.F, H. 1895. 4nn.
Mayg. nat. Hist., 15 (6) : 822, 9, Type-locality : Sri Tanka.

Xyleborus submarginatus, Blandford, W. F. H. 1896. Trans. ent. Soc. Lond., pp. 223-
224, @, Type-locality : India : Belgaum.

Xyleborus bucco Schaufuss, C.1897. Tijdschr. Ent., 40 : 212-214, 9, Type-locality
Seychelles ; La Digue.

Xyleborus capito Schaufuss, C. 1897. Tijdschr. Ent., 40 : 215, &, Type-locality :
Philippines.

Material : Two Females from Mantham (alt. 625m), 20 km. N. of
near Rongpo, Sikkim, R. K. Varshney and party coll., 7.iv.1981, ex. “soft
wood of an unknown log”.

Measurements (in mm) : Total length of body, 2.34; Max. width
of head (across the eyes), 0.50 ; Max. length of pronotum, 0.92 ; Max.
width of pronotum, 0.80 ; Max. length of elytra, 1.38 ; Max. width of
pronotum, 0.80.

Distribution : Stkkim : Mantham (present record) Elsewhere :
OrieNTAL Rrcion : India : Andaman Islands, Assam, West Bengal,
Bihar, Orissa, Maharastra, Madhya Pradesh, Uttar Pradesh, Karnataka.
Sri Lanka, Burma, Taiwan, Malaysia, Indonesia, Philippine Islands,
AusTRALIAN REGionN : Queensland ; PApuaN SuB-RecioN : New Guinea,
the Solomon Islands, Guam and Chistsmas Island.

7. Xylosandrus discolor (Blandford)

Xyleborus discolor Blandford, W. F, H. 1898. Trans. ent. Soc. Lond., p. 429, 9, T'ype-
locality : Sri Lanka,.

Xyleborus posticesiriatus Eggers, H. 1939, Arb. morph. tazon. Ent., Berl.,, 6 : 119, &,
Taiwan ; Schedl, K. E, 1950. Tijdschr. Ent., 93 : 63-64, Q.

Xylosandrus discolor (Blandford), Browne, F. G. 1961. Malayan Forest Rec., no. 29,
p. 169, India, Sri Lanka, Burm3, Sumatra, Java, Malaya.
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Material : One Female (F. C. No. N13/14.4.1980) from Rangpo (alt.
152 m), Ca. 3 km north-east of PWD Bunglow, Sikkim, B. Nand:
and S. K, Chakraborty coll., 14.iv.1980, ex. “under bark of an unknown
log”.

Measurements (in mm) : Total length of body, 1.93 ; Max. width of
head, 0.73 ; Max. length of pronotum, 1.03 ; Max. width of pronotum,
1.11 ; Max. length of elytra, 1.19 ; Max. width of elytra, 1.11.

Distribution : Sikkim, Rongpo (present record), Elsewhere :
OrienTAL Recion: India: West Bengal, Assam, Uttar Pradesh and
Tamil Nadu ; Sri Lanka, Burma, Taiwan, Indonesia and Malaysia,

8. Xyleborus gravidus (Blandford)

Xyleborus gravidus Blandford, W. F. H. 1898. Trans. ent. Soc. Lond., pp. 427-428, Q,
Type-locality : Bangladesh : Chittagong Hills ; Beeson, C. F, C. 1980. Indian Forest
Rec., 14 (10) : 61, Bangladesh ; Assam, West Bengal ; Kumar, A. and Chandra, A.

1977, Oriental Ins., 11 (1) : 84 and 42, @, India and Malaysia.
Material ; Two Females from Mantham (alt. 625 m), 40 km N.
Sikkim, R. K. Varshney and party coll., 7.iv.1981, ex. ‘‘under soft wood

of an unknown log”.

Measurements (in mm.): Total length of body, 4.90 ; Max. ‘width
of head, 1.5 ; Max. length of pronotum, 2.20 ; Max. width of pronotum,
2.65 3 Max. length of elytra, 2.60 ; Max. width of elytra 2.70.

Distribution : Sikkim: Mantham (present record), Elsewhere :
OrieNTAL Recion : India : West Bengal, Assam ; Bangladesh, Malaysia
and China,

Remarks : The broad and stout general appearance of the species
indicates its inclusion under the genus Xylosandrus Reitter characterised
by widely separated procoxae. But, the procoxae is contiguous in this
species, for which the species has been retained as such under the
genus Xyleborus Eichhoff in the present study.

Tribe (ii) DryocorTINI
9. Coccotrypes cyperi (Beeson)

Thamnurgides cyperi Beeson, C.F.O. 1929, Insects of Samoa, (Coleoptera) 4 4):
280, T'ype-locality ;. Apia, Samoan Island. )

Thamnurgides indicus Eggers, H. 1986. Ann. Mag. nat. Hist.,, 17 (10) : 681, Tyge-
locality : Sakalaspur, Karnataka, India ; Wood, S. L. 1978. G¢. Basin. Nat., 33 (4) :
897.

Xyleborus conspeciens Schedl, XK. E. 1936. Archiv. Inst. Biol. Veg. Rio de Janeiro, 3 ;
110, Type-locality : Not given, presumably Brazil ; Wood, S. L. 1973. G¢. Basin.
Nat., 33 (8) : 179.
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Poecilips piliforns Browne, F. G. 1970. J. Nat. Hist., 4 : 568, Type-locality : Nilgiri
Hills, India ; Schedl, XK. B, 1972. Ent. Arb. Mus. Frey., 23 : 257.

Coccotrypes cypers (Beeson), Wood, 8. L. 1978. Gt. Basin. Nat., 38 (4) : 397.

Material ; Two Females from Mantham (alt. 625 m), 20 km. N.
Sikkim, B, K. Varshney and party coll., 7.iv.1981, ex. “tender soft wood
of an unknown log”.

Measurements (in mm) : Total length of body, 2.24; Max. width
of head, 0.53 ; Max. length of pronotum, 0.92 ; Max. width of prono-
tum, 0.84 ; Max. length of elytra, 1.34 ; Max. width of elytra, 0.86.

Distribution :  Sikkim : Mantham (present record), Elsewhere ;
OrientaL REGION : India : Assam, West Bengal ; Burma ; Indonesia,
Java ; China, OCeANIAN SuB-REGION : Samoa.

SUMMARY

The present report is based on a small collection of scolytid-beetles
collected from Sikkim during 1980-1981 by the survey parties of the
Zoological Survey of India. Prior to the presentation of this report,
only two species, namely, Cnestus nitidipennis (Schedl) and Xyleborus
asperipennis Eggers are known from the area which have not been inclu-
ded here due to lack of material.

The paper deals with some nine species under seven genera with
regard to their synonymy, measurement, distribution, taxonomic
remarks, etc. All the species are recorded for the first time from
Sikkim. The species are as follows : Euwallacea interjecius (Blandford),
Eccoptopterus spinosus (Olivier), Microperus mus (Eggers), Xyleborinus
artestriatus (Eichhoff), Xyleborus cristatus Hagedorn, Xyleborus similis
Ferrare, Xylosandrus discolor (Blandford), Xyleborus gravidus Blandford

and Coccotrypes cyperi (Beeson).
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PHLEBOTOMUS ARGENTIPES ANNANDALE AND
BRUNETTI (DIPTERA) CAUGHT ON MAN
BAITS AT NIGHT IN A CLEAN BIOTOPE

By

A. K. Hati?, A. Pauir?, S. CHAKRABORTY®, S. BHATTACHARYA4,
K. K. Guosu® anp S. Das®

(With 2 Tables)

INTRODUCTION

A longitudinal study on nocturnal man/Phlebotomus argentipes contact
in a village in West Bengal has been documented (Hati et al, 1981) in
and outside a cowshed where these sandflies usually breed. Do they
come to suck human blood in a clean biotope situated near the cow-
sheds ? To find out the answer the present study was designed.

MATERIALS AND METHODS

An isolated but well-ventilated brick built room 10mX5mX8m
with cemented floor and plastered walls inside and outside, having no
cracks and crevices, situated about 12m away from the ¢hree cowsheds
at a locality in a village named Nudipur, about 80 km from Calcutta,
was selected for indoor capture. It had one door (3mX1m) and two
windows (10mX0.75m each), situated 1m-—1.5m above the ground
level. The alighting flies were caught off human baits indoors and
outdoors from November 1980 to October 1981, following the method
of Hati ef al (loc. cit.), the only deviation was that the catch was per-
formed four times a month including fullmoons and newmoons. Per
manhour collection of P. argentipes in three cowsheds, conducted
twice in a month in morning hours varied from 5.5 to 10.5. No
sandfly was, however, obtained from the brick built room during the

morning catches.

Address :
1, 2, 8, 4, Department of Medical Entomology, Calcutta School of Tropical Medicine
5, 6, Department of Zoology

"MUC Women’s College
Burdwan

2



10 Records of the Zoological Survey of India

ResuLts AND DiscussioN

All the sandflies caught off human baits were identified as P.
argentipes, Even from such a clean biotope altogether 153 P. argentipes
were caught .off human baits (Table 1) out of which thirty were females
(13 from indoor . baits and 17 from outdoor baits) and 123 were males
(56 from indoors baits and 67 from outdoors baits). This phenomenon
of attraction of a significantly greater number of males to human baits
both indoors and outdoors, observed earlier (Hati et al,, loc. cit.) still
remains unexplained though Smith (1959) reports that P. argentipes
males have been sometimes known even to suck blood from open

wounds.

TABLE 1. Mean number of P. argentipes per man per night in and
around a clean biotope

Month Indoor Qutdoor Maximum Minimum Relative
temperature temperature humidity
(0°C) (0°0) (%)
November’ 80 0.25 —_ 29.5 18.8 91.2
December —_— 0.25 27.2 12.6 93.7
January’ 81 0.50 _ 25.4 114 86.7
February 0.25 —_— 28.6 14.2 89.8
March 0.25 0.75 31.7 16.7 89.7
April 0.50 0.75 35.4 20.3 91.6
May —_— 0.25 28.8 22.4 82.1
June 0.75 32.0 31.0 84.4
July 0.25 1.50 31.2 98.6 91.6
August 0.75 _— 30.4 29.4 88.2
September 0.50 —_ 29.7 29.2 89.1
October _— —_ 32.9 24.1 93.0
Yearly mean 0.27 0.35

There is no significant difference between indoor and outdoor
catches in both the sexes (Tables 2). This finding varies significantly
from the earlier observation of Hati ef al (loc. cit.) which may be
explained by the fact that in such a different biotope P. argentipes have
dispersed from their original breeding places to the surrounding area
in search of food and/or shelter and during this dispersion they may
equally come in contact with indoor or outdoor baits. The nearest
cowshed being about 12m from the baits, P. argentipes have travelled
at least 12m in their search to suck human blood. During their search
of food and/or shelter P. argentipes may enter not only the huts but
also the brick built plastered rooms, where there is no facility for
breeding.
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TABLE 2. Total number of P. argentipes caught off human baits each
hour of the night in and around a clean biotope (48 night
observations in one year)

Hours Indoor Qutdoor Total
Male Female Total Male Female Total Male Female Total

18hoo—19hoo 5 1 6 5 1 6 10 2 12
19hoo—20hoo 2 0 2 2 1 3 4 1 5
20hoo—21hoo 1 1 2 2 0 2 3 1 4
21hoo—22hoo 7 3 10 7 1 8 14 4 18
22hoo—23hoo 7 1 8 8 1 9 15 2 17
23hoo—24hoo 11 1 12 12 0 12 23 1 24
24hoo—01hoo 14 1 15 13 7 20 27 8 35
01hoo—02hoo 7 2 9 3 4 7 10 6 16
02hoo—03hoo 1 2 3 14 2 16 15 4 19
03hoo—04hoo 1 1 2 1 0 1 2 1 3
04hoo—05ho0 — — — — — —_ —_ —_ —
05hoo—06hoo  — — — — — —_ — — —

Total 56 13 69 67 17 84 123 30 153

The dispersion of P. argentipes continued from 18hoo to 04hoo
hours.

The maximum number of P. argentipes (both male and female) were
caught off human baits between 24hoo and 0lhoo hours.

The maximum number of males disperse in the second and third
quadrants of night (42.279% in each quadrant). The rate of dispersion
in female is significantly high in the third quadrant of night (60%).

The overall vector/mah contact expressed ds numbers of landing per
man hour per night was 0.27 indoors and 0.35 outdoors (Table 1). The
maximum vector/man contact was outdoots in July (1.5). The overall
‘vector/man contact indoors and outdoors is not significantly different,
which finding again differs from the earlier observation of Hati et al
(loc. cit.), possibly owing to the unique location of the present clean
biotope situated some distance away from the breeding site of the
vector, indicating that man may contact the disease both indoors and
outdoors.

Seventy-five per cent of sandflies were caught off the lower expres
mities of the human baits, No statistically significant difference in the
numbers of sandflies being attracted to human baits during the different
moon phases of the night was observed. These findings however tally
with the earlier results of Hati et al (loc. cit.). This finding points out
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. . . c . .
that nocturnal P, argentipes/man contact is variable according to differ-
ence in biotopes and P. argentipes may invade even a clean room
situated near their breeding places.

SUMMARY

P, argentipes during dispersion from their breeding places invaded
a clean brick-built room and its surrounding area. Thirty female
P, argentipes were caught off human baits in weekly all-night captures
conducted indoors and outdoors of that well-ventilated room that had
cemented floor and smooth plastered walls and was situated, about
12 m away from cowsheds, in a village in West Bengal. The overall
mean number of vectors per man per night captured indoors (0.27) and
outdoors (0.35) showed no significant difference, though the man landing
rate was highest in July at outdoors (1.5), indicating the possibility of
a man’s contacting the disease even out of doors.
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INTRODUCTION

Studies on the larval stages and life history of Indian Odonata are
very meagre (Kumar & Khanna, in press) and need a thorough investi-
gation to have a better understanding of taxonomy and ecology of
immature stages- of these insects. The present paper is eighth in the
series by the author, dealing with the larval stages and life history of
Indian dragonflies.

Genus Diplacodes Kirby, 1889, comprises dragonflies of rather small
size, which are widely distributed in tropical zones of the Old World.
Within our limits the 3 species recorded (Fraser, 1936) have their larvae
in swampy ponds and lakes bordered with thick vegetation. They are
local as well as migratory in distribution. Diplacodes trivialis (Rambur)
is one of the most common dragonflies in India and extends to the Old
World tropics and subtropics of South Asia, Taiwan, Thailand, Ryukus,
Timor, Sumba, Seychelles to Pacific, Japan, Sunda Island, Phillipines,
Micronesia, Iraq and Australia (Kumar & Parsad, 1981).

Within India D. #rivialis is widely distributed in Western Himalaya,
Eastern Himalaya, Bihar and West Bengal.

MATERIAL AND METHODS

On 27. 1V. 1976 eggs were collected from a female caught in the
wheel position at a perennial pond at vill. Gorakhpur, Dehra Dun
[ 77°-78° E. ; 29°-31° N. ]. In the laboratory eggs were kept submerged
in water in a glass vessel at Ca. (max.) temp. 28°C. Hatching started
on 3. V.76 and ended on 9.V. 76. Study on larval development
was begun on 3. V.76 by starting rearing of 6 larvae in 2nd instar,
which emerged into imagos (28,4 2) after passing through 11 instars
(Ca. max. temp. 28°-36°C) and taking 50-53 days respectively from
oviposition to emergence, Breeding record of the larvae reared in
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TABLE 1. Breeding Record (1976) of larvae of Diplacodes trivialis (Rmb.)

Eggs collected on 27.I1V.1976 All the eggs which gave
Eggs hatched from 3-9.V.1976 Duration of egg stage from 7-13 rise to larvae recorded in
days. the table were hatched

on 3.V.1976.

Inster Larva I TarvaIl TarvaIII TLarva IV Larva V TLarva VI Average (maxi-
mum) temper-
ature during

the period

Duration Duration Duration Duration Duration Duration

(in days) (in days) (in days) (in days) (in days) (in days)
2nd 2 3 3 3 3 3
3rd 2 2 3 3 2 3
4th 2 2 2 4 2 2
5th 8 2 3 6 3 8
6th 4 6 b 3 4 3
Tth 2 4 5 3 4 4 29°—38°C
8th 4 3 5 3 5 4
9th 4 4 4 3 3 4
10th 3 4 4 4 4 4
11th 13 15 13 14 16 15
Emergence 16.V1.76 17.VIL.76 15.VI.76  18.VI.76 18.VL.76 17.VI.76

(2) (8) (2) (%) (8) (2)

Total No. 51 52 50 53 53 52
of days
(from ovi-

position to
emergence)

the laboratory is tabulated in table I. In early instars larvae were fed
ad libitum on Paramecium and Cyclops and later on mosquito larvae.

Studies on various instars are based on laboratory reared material.
Collections of larval stages and adults by random sampling ‘at monthly
intervals were carried out from the above pond in the year 1976, and
from other such biotopes in the year 1979, in order to study the life
history of the species in field. The stage of instar was determined by
its size and the development of wing buds.

The terminology used for the labium is that of Corbet (1953), for
tibial comb and tarsi that of Mac Neill (1967), and for anal appendages
that of Snodgrass (1954). Larval length was measured from tip of head
to tip of anal appendages and is an average for that instar.
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OvirosiTioN AND Ecc

Oviposition is exophytic and is performed by the unattended female,

which dips her abdomen' regularly in water while- hovering over the
ponds.

Eggs are oval in shape, a little longer than broad. Their number
vary between Ca, 450-500. Length 0.297 to 0.312 mm. Width 0.210 to

Text-figs. 1-11, (1-5) 2nd Inster Larva: 1,larva (D.V.), 32, antenna, 3, labium;
4, tibial comb and tarsi; 5, anal appendages ; (6-9) 8rd Instar larva :
6, labium ; 7, antenna ; 8, tibial comb and tarsi ; 9, anal appendages ;
(10 & 11) 4th Instar larva : 10, larva : 11, labium,



TABLE 2. Summary of larval development of Diplacodes trivialis (Ramb.)

Instar 1

2 3 4 5 6 i 8 9 10 11

Antennal Begments | 3 8 4 4 5 6 7 7 i 7
Premental Setae ] —_ 1+1 3+3 545 T+7 848 11411 12412 13413 14414
Palpal Betae | 1&1 1&1 2&2 4&4 5&5 T&17 8&8 8§&8 9&9 10& 10
Tarsal Segments | 1 1 2 2 8 3 3 3 3 3
Abdominal Segments | — — — — T 1z 3% 4 5% 6%
covered with wing buds .I4
Hind wing buds length >

(in mm) ﬁ —_ — —_ —_ 1.5 4.2 5.8 6.6 7.0 7.5'
Anal Cerci S — — - +- + + + + + +
Body length (in mm) ﬁ 2.10 2.85 3.64 4.87 5.56 6.39 8.68 10.82 13.10 15.45
including anal |
appendage |
Range Body length | (2.0-2.21) (281-2.92) (3.64-3.75) (4.82-4.98) (5.20-5.92) (6.22-7.10) (8.10-9.24) (10.20-11.25) (12.95-14.15) (15.20-17.55)

(in mm) |
Colouration W Y Y Y Y B B B B B B

(~) absent

(+) present
(W) whitish
(Y) Yellowish
(B) Brownish

91
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Text-fig. 12-23.-(12-14) 5th;fi'[nst&r larva : 12, labium ; 18, antenna ; 14, tibial comb
and tarsi ; (15-17) 6th Instar larva : 15, labium ; 16, antenna ; 17, tibial
comb (18-21) Tth Instar larva : 18, larva (D. V.); 19, labium ; 20, tibial
comb ; (22 & 28) 8th Instar larva : 22, labium ; 23, tibial comb.

0.211 mm. Freshly laid eggs are white but become yellowish-brown

within a few days. The incubation lasted 7 to 13 days (Ca. temp. 28°C).

LARVAL DEVELOPMENT
The prolarva has a very brief duration. The external morphological
characters from 2nd to 11th instat are summarised in Table 2. The
larval change in brief are as follows ;
8



TABLE 8. Average duration of life cycle of Diplacodes trivialis (Rambur) during different seasons of the year at Dehra Dun.

Egg laid Egg hatched Incubation period  Adult emerged Larval period  Total duration Average Remarks
(date) (date) (in days) (date) (in days) of egg & larval  temperature
stages (in days) (max.)during the
period
27.IV.1976 3.V.1976 7 17.VI1.1976 45 52 Ist Larval generation
" - 7 18.V1.1976 46 53 29°—38°C (April to July)

6.VIL.1976 15.VIL.1976 10 8.X.1976 85 95 24°—35°C IInd Larval genera-

tion (July to October)
15.X,1979 30.X.1979 15 2.IV. 1980 154 169 16°—24°C IITrd Larval

generation
(October to April)

81

vipu] fo foaing wadojooy ayp fo spioody



KumMar : Life kistory of Indian dragonflies 19

Text-fig. 24-34. (24-26) 9th Instar larva : 24, labium ; 25, tibial comb and tarsi ;
26, anal appendages; (27 & 28) 10th Instar larva : 27, labium ;
28, antenna ; (29-34) 11th or Last Instar larva : 29, larva (D. V.);
80, antenna ; 381, labium ; 82, tibial comb and tarsi ; 83, mandible ;
84, anal appendages.

Head : During the development of D. trivialis the shape of head and
eyes do not change distinctly. The head is broadly triangular with
antero-dorsally placed eyes. In each instar the size and width of head
increases considerably.
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Antennae ; In instar 2 the antennae are three-segmented (Text-fig. 2).
They become four-segmented in instar 4, five-segmented in instar 6 and
attains the final seven-segments in instar 8 (¢f. Table 2).

Labium : From instar 2 to 11 the general shape of the labium does
not change much and remain characteristically that of the family Libe-
llulidae. Major changes occur in the form of addition of labial setae
(¢f. Table 2).

Wing-Buds ; Rudimentary wing-buds in the form of pleural ridges
on meso- and meta-thorax appear first in instar 5, They cover 1 of
first abdominal segment in instar 6. Thereafter they increase in size
gradually (¢f.. Table 2).

Anal cerci : These appear first in instar 5 and, then during larval.
development increase in size.

Colouration : When hatched larvae are dirty white. Instar 2 to 6
larvae are yellowish and thereafter become brownish, being darker
dorsally.

BioLocy

Dtplacodes trivialis is also in the group of some multivoltine species
occuring at Dehra Dun (Kumar, 1979). Adults could be observed
on the wing amidst vegetation around ponds and marshy streams
almost throughout the year save during extreme winters.

Life history of D. trivialis is almost identical to those of other
multivoltine species of dragonflies occurring at Dehra Dun viz., Ceria-
grion coromandelianum, Pseudagrion rubriceps (Fam. Coenagriidae),
Crocothemis s. servilia and Acisoma p. panarpoides (Fam. Libellulidae)
(Kumar, 1979). Larvae occur in perennial ponds and at muddy banks
amidst vegetation of slow running marshy streams in the flatter areas
of the valley.

Larval development was studied both in the laboratory and in the
field. Larval samples were made from the selected pond round the
year at regular intervals. Larval development is rapid and with slight
overlapping of : broods the species is able to complete 3 larval genera-
tions in a year. The summer broods (i.e., March-April to May-June
and June-July to August-September) are completed in about 2 months
each (Ca. (max.) water temp. varies 24°C to 36°C) (cf. the breeding
record presented in this paper, Table 1 & Table 3) thus the 1st batch
of adult emergence in a year occurs during the months of March-April
from perennianl ponds, oviposition takes place soon after and the 2nd
batch of emergence occurs in June-July. Adults of 2nd batch now
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either oviposit in perennial ponds, from which they have emerged, or
in temporary monsoon ponds which are formed during this period
because of onset of S. W. monsoon. The 2nd larval brood is again
completed rapidly like the preceding summer brood and the 3rd batch
of adults emerge in September-October. These adults remain on the
wing and soon oviposit in perennial ponds in fields and forests in the
flat and sub-mountainous areas of the Valley. Development of this
larval generation is slowed down and is completed in not less than
5-6 months due to the advent of the rather severe winter (Ca. (max.)
temp. varies 16°C to 24°C) ; larvae in various intermediate instars,
after passing the winter, start emerging into adults in the following

March-April, thus adopting the pattern of other multivoltine species
at Dehra Dun [¢f. Table 3].
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SuMMARY

The life history of Diplacodes trivialis (Rmb.) has been studied in
the field and the laboratory. Specimens were reared from egg to adult.
The principal changes in external morphology in different instars and
the characters which are helpful in distinguishing various instars are
described in detail. The seasonal regulation of the Species has also

been studied in the field.

REFERENCES

Corser, P. S. 1953. A terminology for the labium of larval Odonata.
Entomologist, 86 : 191-196.

Fraser, F. C. 1936, Fauna of British India, Odonata-3. London, Taylor
& Francis Ltd.

Kumar, A. 1979. On the occurrence of multivoltine generations are
some Indian dragonflies. Sci. & Cult,, 45 : 126-127,



22 Records of the Zoological Survey of India

Kumar, A. & M. Prasap, 1981. Field ecology, zoogeography and
taxonomy of the Odonata of Western Himalaya, India. Occ. Publ,
Rec, zool, Surv, India, 20 : 1-118.

KumMmar, A. & V. Kuanna, 1983. Taxonomic and ecological studies on
Odonata larvae from India : A review. Proc. Workshop on Advances
in Insect Taxonomy in India and Orient, Orient, Ins., 17 (in press).

Mac Ne1, N. 1967. Pedal comb of the larvae of dragonflies. Proc. R,
Ir. Acad., 65B : 391-406.

Snopcrass, R.E. 1954. The dragonfly larva. Smithson. misc. Collns,
123 (2) : 1-38.



Rec. zool, Surv, India, 81 (3 & 4) : 23-42, 1984

STUDIES ON CERATOVACUNA SILVESTRII (TAKAHASHI)
(HOMOPTERA : APHIDIDAE) AND ITS PREDATOR
ANISOLEMNIA DILATATA (FAB.) ON
BAMBUSA ARUNDINACEA

By
BasanT K. AGArRwaALA, S. SaHA
Department of Life Science, Calcutta University Post Graduate Centre,

Agartala

AND
A. K. Grosu

Zoological Survey of India, Calcutta
(With 4 Text-figures and 4 Tables)

INTRODUCTION

Ceratovacuna silvaestrit (Takahashi) is chiefly infests bamboo and is
known from India, Japan and Taiwan. In India this species occur
widely in northeast India infesting bamboo plants of different spceies
(Basu, R. C. ef al, 1974 ; Ghosh and Raychaudhuri, 1971 ; Ghosh et al,
1971 ; Ghosh et al, 1974 ; Raha et al, 1977 ; Raychaudhuri 1973). So
far the available information on this aphid was very scanty. In the
present work, this aphid has been studied in detail regarding its field
activity, nympbal taxonomy and life eycle of a dominating predatory
beetle Anisolemnia dilatata (Fab.).

In recent times, field observations on aphids have assumed increasing
importance because of the fact that such a study reveals the time of
immigration, emigration, morph composition and population trend of
the aphid species and also provides the information about the time
when plants are more prone to aphid attack, symptoms of damage
and the activity of the natural enemies. Such information is immensely
helpful in planning out suitable control measures and plant protection
strategy. However, such studies are lacking on most of the aphid
species known from India.

Nymphal taxonomy of this aphid bhas also been attempted. This
study helps in ascertaining the degree of differences between the
developmental stages within the same species. Very often adults
are not found in the collection of aphid samples. In such cases
previous knowledge of the characters of nymphs helps in the identi-
fication of the aphids. Besides, nymphal taxonomy is also helpful in
understanding the development of different characters within a species.
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Life cycle study of coccinellid predator Amisolemnia dilatata (Fab.),
an important predator of C. silvesirii, was also done under laboratory
conditions. This predator was so far not known from this part of
India and this is the first account of predator’s life cycle and feeding
habit being presented here.

The text of this communication has been divided into three parts ;
first part deals with field observations, second part deals with nymphal
taxonomy and the third part is devoted to the life cycle study of the
coccinellid predator. This is followed by a summary and a list of
references cited in this work.

The work presented in this communication began in the last week
of November 1981 and continued till the end of August 1982. The
area of study was Jogendranagar situated in the vicinity of College

Tilla at Agartala, Tripura.

Following abbreviations have been used in this work :

L. Body : Length of body

W. Body :  Width of body

L. Ant. : Length of antenna

L. Ant. III : Length of antennal segment III
Base III : Basal diameter of ant. segment III
p. t. : Length of processus terminalis
U.r.s. : Ultimate rostral segment

h.t. 2 : Length of 2nd segment of hind tarsi
D. Siph. : Outer diameter of siphuncular pore
L. Horn : Length of frontal horn

F.T.C. : First tarsal chaetotaxy

All the material pertaining to this work are in the collection of the
first author.

PART I—FIELD OBSERVATIONS

MATERIALS AND METHODS

Daily observations were made on bamboo plants between November
1981 and April 1982. Thereafter the frequency of observations was
increased to one week intervals. Sampling of aphids and their natural
enemies was made in 70% alcohol. Predators and the parasites of the
aphid were reared into their adult stages in the laboratory. Predatory
larvae were brought along with the aphid prey and allowed to grow in
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paired petridishes to get the adults. Parasitized aphids were collected
in clean dry empty tubes and allowed to rear into the adult stage.

In the begining, daily observations covered 2-3 visits to the study
site, spread over 6-7 hours interval. This procedure continued until
the decline in population of aphids started in the begining of March
1982.

Observations were made on the immigration, population build-up,
emigration of aphid and their natural enemies and association of ants
and other insects attending this aphid.

ResuLts AND DiscussioN
I. ?mmig7'ation
The first appearance of C. silvestrit was noted in the first week of
December 1981. This comprised a few apterous viviparae infesting a
few leaves. Unlike in most aphid species the immigration in this
species appeared to have taken place through the apterous morph,
perhaps by wind transport, as no alates were found. In this period no

ant or natural enemy association was noticed. This situation persisted
till the middle of December 1981.

1. Population build up

Subsequent observations during December 1981-January 1982
revealed gradual build-up of aphid population. The new aphid colony
formation began with the laying of a few nymphs at the basal region of
the young leaves. Gradually the colony size increased in the region of
midrib but never went beyond 2th length of the leaf. Aphids were
more concentrated on the central region of the leaf and less so towards
the margin. Between the end of December 1981 and the end of January
1982 population build up was gradual and in this period, most of the
young leaves were slowly covered by aphid colonies, comprising more
nymphs and fewer adults. In contrast, the older leaves were mainly
infested by adults. -It was interesting to note that the nymphs laid by
the adult on the older leaves, were seen moving towards the younger
leaves and branchlets. Several observations along the stem of bamboo
revealed continuous movement of first and second instar nymphs in
both directions. This movement perhaps constitutes intermediate
pathway of nymphs from the older leaves to the young ones and also
the movement of nymphs from the overcrowded young leaves to less
crowded or newly growing leaves. During the period end of January
1982 to the end of February 1982, population build up was maximum,
and most of the leaves, branchlets and culms were covered with aphids.

4
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During this period the population structure was stable and no visible
increase or decrease was noticeable. From a distance, part of the
bamboo plant looked blackish.

A decline in population was noticed towards the beginning of
March ‘when many of the older leaves were devoid of aphids. In the
beginning of April, aphid population also dwindled on the younger
leaves and towards the end of April aphid movement along the stem
was minimum and only some leaves were infested by a few aphids.
This condition continued until the third week of May. Thereafter until
the middle of June only a few aphids were noticeable. In the last week
of June there was no trace of aphid on the bamboo plant.

III. Emigrution

Emigration of C. silvestrii appeared to have taken place through the
nymphs. At no stage of this study, alate-morph was noticed. It is
presumed that nymphs either sporadically or in batches left the
bamboo plants with the help of wind. Aoki (1979) noted dispersal of
Pseudoregma alexandri (Takahashi), another bamboo aphid species,
through first instar larvae in the wind. The reason for such
presumption is that adults were first to disappear from the older leaves
and younger nymphs were last to leave the bamboo plant.

1V. Predators and parasites

i. Predalors

a. Syrphid larvae

A few syrphid larvae were seen feeding on aphids on the leaves
and branchlets. Throughout the month of December, syrphid larvae
were the sole predator of this aphid on bamboo. But most of these
larvae were soon parasitised by Diplazon orientalis (Cameron). In
January only a few syrphid larvae could be noticed and the attempts
to rear them to adult in laboratory failed.

b. Anisolemnia dilatata (Fab.)

This large, beetle species first appeared in the first week of January
1982. These beetles swiftly moved from leaf to leaf and along the
branchlets devouring the aphids voraciously. In the 3rd week of
January many grubs of this species were also seen predating on
aphids. This predator occurred throughout the period of maximum
aphid population. With the decline in aphid population in the beginn-
ing.of March, a corresponding decline in predators’ population of this
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species was also noticed. During January-February batches of ovoid
shaped eggs of this beetle occurred attached to leaf surfaces and
branchlets.

c. Scymnus spp.

The larvae and adults of this beetle group were seen feeding on
bamboo aphids during January to April. Mostly adults were seen
moving along the stem and feeding on the nymphs. One interesting
difference between this beetle and Anisolemnia dilatata was that the
former preferred feeding on aphid nymphs while the later fed mostly
on the adults of aphid. This difference in the feeding habit may be
directly co-related with the size of the beetle. However, it can be
mentloned here that Scymnus beetle fed on adult of other aphid
species like Aphis merii (Kaltenbach), Aphis gossypii Glover, Aphis
craccivora Koch and Toxoptera aurantic (Boyer)

d. Micromus sp.

The larvae of this species were few in number and occurred mostly
on the stem feeding on the nymphs sheltered on the adventitious roots
and lower parts of thé bamboo stem. A few larvae were also noticed
on the young leaves at the basal region.

Previous to this, Calliphora paltoni and Symoncha grandis were
known as the predators of this aphid from India (Raychaudhuri et al.
1978).

ii. Parasites

Only Trioxys tndicus Subba Rao and Sharma could be reared
as parimary parasitoid of C, silvestrii, The parasitic activity was restric-
ted to a brief period in March 1982. Several attempts before and
after that did not succeed in the rearing of any other parasitoids.

Previous to this Ephedrus plagiator (Nees) was recorded as a parasite
of this aphid (Agarwala et al, 1981) from India.

V. Attendance of Ants and other insects

Following insects were noticed attending on this aphid :

I. Hymenoptera :
Formiciidae
i. Camponotus sp.

ii. Triglyphothriz lanuginosa (Mayr)
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Diptera :
Tebritidae
i. Dacus diversus Coquerel
Some members of following families also attended
stlvestriv ;
Drosophilidae
Muscidae
Empidae

Culicidae

It was interesting to note that ant species attended the aphids
between sunrise and sunset whereas all other insects were seen
attending on aphids on the dark hours. This combination of aphid
attendance was hitherto unknown from India.

OTHER OBSERVATIONS

i.

i1

The nymphs of C. silvestrit caused painful irritation when they
fell on the hand and some other exposed parts .of the body. The
feeling of this irritation continued for a few minutes. Adults,
however, caused very minor irritation and it lasted a few seconds
only. Aoki (1979) observed biting of man in Astegopteryx
styracicola making gall on Styraxz suberifolies, But he assigned
this biting behaviour to soldier morphs of the aphid. In C.
stlvestrit, however, no such morph differentiation was noticed
after a careful study.

Mosquitoes, fruit flies and certain other flies attended the
bamboo aphid in their own ways. Mosquito attendance was
marked by their overriding a small group of closely placed aphids
and “sucking” the honey-dew in an up-right position without
disturbing its body for a long time. Other flies attended the
aphids by frequently moving from one colony to other and
halting at each colony for a brief period only. These flies moved
in groups.

PART II-NYMPHAL TAXONOMY

MATERIAL AND METHODS

Apterous viviparous females were cultured in laboratory on potted
plants. Newly emerged nymphs were taken out from the plant and
placed on fresh potted plants for their attaining second, third, fourth



AGARWALA et al ; Studies on Bambusa arundinaced 29

instar nymph and the adult stages. Ten nymphs of each instar and
adults of apterae were kept in 70% alcohol and were processed for the
preparation of permanent slides.

Thirteen characters of taxonomic importance were examined for
each nymphal instar and the adult. Morphometric measurements

were carried out and all the measurements were converted into milli-
metre (mm).

Text-fig. 1. A colony of C. silvestrii on Bambusa arundinacea infesting stem
and branchlets

Resutrs anp DiscussioN
First instar nymph : (Text-fig. 2a-e)

Body 0.81-0.90 mm long and 0.40-0.45 mm as maximum width.
Head and prothorax fused. Frontal horns somewhat pointed at the
apex and widest .at the base, 0.07-10 mm long, placed on each side
of the mid-dorsal region. Eyes 3- faceted, triommatidia prominent,
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Antennae 4-segmented, 0.22-0.25 mm ‘long, p.t. 0.5Xbase of last arite-
ninal segment ; primary rhinaria round, somewhat protuberant, finely
ciliated. Ultimate rostral segment short and blunt, 0.08-0.10 mm long ;

Text-fig. 2-6. First, second, third, fourth instar nymphs and adult of O.
silvestrii—Apterous viviparous female

a—Antenna

b—Frontal horns

c—Body

d—Wax plate on tergite VIII
e—Hind tarsi

without any secondary hairs. Legs stout; forefemora stouter; h.t.2
0.11-0.12 mm long ; first tarsi with 2 long hairs on each leg; dorso-
apical hairs long, two in number, with funnel shaped apices. Abdomen
pale and membranous. Siphunculi absent. Cauda broadly rounded.
Wax glands distributed throughout the body, on cephalothorax these
arranged in groups of 3-4 wax cells; on thoracic and abdominal
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segments in groups of 1-5. These are distributed segmentally along
spinal, pleural and marginal rows ; those on segment 6 without spinal
and pleural wax glands and the segment 8 with only spino-pleural wax
glands ; all these wax glands consist of 2-7 wax cells grouped together
except on the posterior abdominal segments where wax cells are
indistinguishable,

. horn
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Text-fig. 7. Histogram showing differential gradient in seme characters of
nymphal instars and adult of C. silvestri—Apterous viviparous
female.

Second instar nymph : (Text-fig. 3a-e) :

Body 0.93-1.30 mm long and 0.50-0.67 mm wide in the middle of
abdomen. Frontal horns 0.09-0.11 mm long. Antennae 4-segmented ;
0.26 0.27 mm long ; p.t. about 0.5X base of last antennal segment.
Ultimate rostral segment 0.08-0.09 mm long. Fore femora slightly.
stouter than mid and hind femora ; h.t. 20.10-0.12 mm long. Siphun-
culi present, ring like, placed on a pigmented cone; diameter of
siphuncular pore 0.02-0.03 mm. Cauda rounded, bearing 6-7 hairs.
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Wax glands present throughout the body, in cephalothorax this consis-
ted of 5-6 wax cells and on thorax and abdomen it consisted of 11-19
wax cells placed close together, the maximum number being on tergite
8; all the wax cells are distinguishable. Other characters as in first

instar nymphs.

Third tnstar nymph : (Text-fig. 4a-e) :

Body 1.28-1.49 mm long and 0.68-0.80 mm as maximum width.
Frontal horns 0.10-0.11 mm long. Antenna 4-segmented, 0.26-0.27 mm
long ; p.t. 0.62Xbase of last antennal segment. Ultimate rostral
segment 0.08-0.09 mm long. Legs stout ; first tarsi with 3 hairs on each
leg; hit.2 0.11-0.13 mm long. Diameter of siphuncular pore 0.03-
0.04 mm. Subanal plate undivided. Cauda transversely round. Wax
glands present throughout the body; in cephalothorax each gland
consisted of 7-9 cells and those on thorax and abdomen, it consisted
of 11-12 wax cells, the maximum number being present in the wax
gland on 8th tergite. Other characters as in nymphs of first and second
instars.

Fourth instar nymph : (Text-fig. 5a-e) :

Body 1.87-2.11 mm long and 1.04-1.26 mm as maximum width.
Frontal horns 0.10-0.13 mm long. Antenna 4-, sometimes indistinctly
5-segmented, 0.30-0.34 mm long; p.t. 0.4Xbase of last antennal seg-
ment. Ultimate rostral segment somewhat narrow at the apex; 0.09-
0.10 mm long. Legs stout; first tarsal segments with 3 hairs ; h.t. 2
0.11-0.14 mm long. Diameter of siphuncular pore 0.04-0.07 mm.
Subanal plate bilobed. Cauda knobbed. Wax glands sclerotized,
distributed all over the body; in cephalothorax each gland consisted
of 7-9 cells and those on thorax and abdomen it consisted of 9-17 cells.
Other characters as in nymphs of other instars.

Adult :  (Text-fig. 6a-e) :

Body 2.03-2.20 mm long and 1.12-1.31 mm as wide in the middle
of abdomen. Frontal horns bluntish, bearing a few minute hairs,
0.06-0.08 mm long. Antennae 4- or 5- segmented ; about 0.30-0.34
mm long ; p.t. about 0.5X base of last antennal segment; primary
rhinaria round, somewhat protuberant and finely ciliated. Ultimate
rostral segment bluntish, 0.10 mm long, about 0.40-0.60Xh.t. 2 and
without any secondary hairs. Legs deep brown, first tarsal segments
with 3 hairs ; h.t. 2 0.13-0.4 mm long. Diameter of siphuncular pore
0.05 mm., Cauda with a basal constriction, knobbed. Subanal plate
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bilobed. Abdomen pale but pigmented around wax gland cells, in
cephalothorax wax glands consisted of 7-9 wax cells and those on thorax

and abdomen, it consisted of 12-16 cells. Other characters as in
nymphs.

3d instar

oLY

Text-fig. 8. Diagramatic representation of Life cycle of Anisolemnia dilatata
and mean feeding capacity at different stages.

In general, most of the characters exhibited a gradual increase in
length from first instar to adult stages (Text-fig. 7). Depending on the
degree of differences, three categories of the characters can be made as
under :

i» Characters with minimum difference

ii. Characters with maximum difference

iii. Characters with variable difference

i. Characters with mimimum differences ;

Second segments of hind tarsi, ultimate rostral segment and base
of antennal segment III exhibited minimum degree of differences in
between the developmental stages. The little existing differences
(Table 1), however, seem to be overlapping in a narrow range. These
characters are comparatively stable in nature.

ii. Characters with maximum differences :

Length of body, width of body and diameter of siphuncular pore
exhibited maximum degree of difference. All the three characters
5
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TABLE 1. Mgrphometric data of some important character of different developmental stages of Ceratovacuna silvestrii (Takahashi)

Characters First Instar Second Instar Third Instar Fourth Instar Adult
Range in mm Mean Range inmm Mean Range inmm DMean Range in mm Mean Range in mm Mean
Min Max value Min Max value Min Max value Min Max value Min -Max value
(mm) (mm) (mm) (mm) (mm)
L. Body 0.81 0.90 0.85 0.93 1.30 1.11 1.28 1.49 1.39 1.87 2.11 1.97 2.03 2.20 2.12
W. Body 0.40 0.45 0.43 0.50 0.67 0.57 0.68 0.80 0.74 1.04 1.26 1.10 1.12 1.31 1.22
L. Ant. 022  0.25 0.24 0.24 0.27 0.25 0.26 0.27 0.27 0.30 0.34 0.32 0.30 0.34 0.32 oy
L. Ant. IIT 0.07 0.08 0.08 0.06 0.10 0.08 0.09 0.10 0.10 0.11 0.13 0.12 0.10 0.12 0.11 S
Base III 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 002 0.03 0.03 §.‘
U.rs. 0.08 0.10 0.08 0.08 0.09 0.08 0.08 0.09 0.09 0.09 0.10 0.09 0.10 0.10 0.10 d
h.t 2 0.11 0.12 0.11 0.10 0.12 0.12 0.11 0.13 0.12 0.11 0.14 0.13 0.13 0.14 0.13 &h
D. Siph. — — — 0.02 0.03 0.02 0.03 0.04 0.04 0.04 0.07 0.06 0.05 0.05 0.05 R
L. Horn 0.07 0.10 0.08 0.09 0.11 0.10 0.10 0.11 0.10 0,10 0.18 0.12 0.06 0.08 0.07 °N
No. of wax gland : S,
S
cells ],
Cephalothorax 3 4 3.5 5 6 5.5 7 9 8 7 9 8 7 9 8 8,
Tergite V not distinguishable 11 16 14 11 19 14 9 15 13 12 16 14 (€]
Tergite VIII not distingaishable 13 19 16 15 22 17 12 17 14 12 16 14 §
F.T,C. 2,22 222 2,22 333 333 833 838 3833 33,3 8,3,3 3,3,3 333 3838 3,3,3 3,33 &
; : =]
&.‘
~
S
&
Q
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exhibited persistent differences in between the developimental stages and
seldom overlap. These characters seems to be of significant taxonomic
value,

iii. Characters with variable differences ;

All other characters fall in this category. In these characters the
degree of differences was very wvariable in different stages (Table 1),
sometimes overlapping and sometimes widely different.

An interesting point that emerged from this study is that the degree
of differences in most of the characters from fourth instar to adult
was lowest while in some other characters there was no difference

(Table'1 & Text-fig. 7).

Key to the identification of NYMPHS AND ADULT :
(Apterous viviparous morph)
i. Body without siphunculi; F.T.C. 2,2,3;
maximum length of body 0.90 mm First instar nymph
Body with-siphunculi, F T.C. 8,3, 8. (ii)

ii. Cephalothorax with each wax gland consisting
of 5-6 wax gland cells ;. body 0.93-1.830 mm
and 0.50-0.67 mm wide Second instar nymph

Oephalothorax with each wax gland consisting
‘of 7-9. wax gland cells ; body never less than
long 1.28 mm long (iii)

iii. Cauda rounded ; subanal plate undivided ; body
and antenna 1.28-1.49 mm and 0.26-0.27
mm long respectively ; maximum diameter of
siphuncular pore 0.04 mm Third instar nymph
Cauda knobbed, subanal plate bilobed ; body
and antenna never less than 1.87 and 0.20 mm

long (iv)
iv. Frontal horns 0.10-0.13 mm long; body 1.87-

2.11 mm long Fourlh instar nymplh

Frontal horns 0.06-0.08 mm long ; body 2.03-

2,20 mm long Adult apterae viviparae

PART IlI: LIFE CYCLE STUDY OF ANISOLEMNIA DILATATA
(Fab.)

MATERIALS AND METHODS

Adult beetles of both sexes were brought to the laboratory along
with their aphid prey and allowed for mating and oviposition in dry
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paired petridishes. The eggs were taken out and placed one each in 4
pairs of petridishes simultaneously. After the hatching of larva, counted
number of sufficient aphids were supplied to each growing larva at an
interval of 24 hours. This practice was continued till pupation. After
the emergence of the adult beetles, aphid supply was resumed but
could be maintained till the first oviposition only. Thereafter non-
availability of aphids on bamboo plant became a limiting factor in
further study. Observations were done in respect of daily feeding rate

and duration of different developmental stages. The study was conducted
from 6.3.1982 to 4.4.1982.

REesuLTs
DEVELOPMENTAL STUDY : (Table-2)

i. Eggs: The eggs were laid in batches, each batch consisting of
20-28 eggs arranged vertically in 2-3 longitudinal rows. The egg
was yellow in colour and ovoid in shape. It remained attached
to the surface of leaf or branchlet at its basal end.

TABLE 2. Developmental period of Anisolemnia dilatata

DEVELOPMENTAL STAGES DURATION (DAYS) MEAN
Replications (DAYS)
1 1I I v
INCUBATION PERIOD 4 4 4 4 4
'FIRST INSTAR 1 3 3 2 2.95
SECOND INSTAR 3 1 p) 3 2.95
THIRD INSTAR 2 2 2 2 2
FOURTH INSTAR 4 4.5 4 3.5 4
PRE-PUPA 1.5 1.5 1.5 2 1.87
PUPA 4.5 4.5 4.5 4.5 4.5
TOTAL 20 20.5 21 a1 20.695 =21

ii. Incubation period : All the eggs hatched into first instar larvae
on the 4th day within a difference of about 30 minutes.

iii, First instar larvae : Black in colour ; duration 1-3 days, average
2.25 days ; initially fed on the egg case and gradually switched
to aphid feeding ; slowly moved from one place to other in.
search of aphids ; fed on eatly instar nymphs only and avoided
contact with older nymphs and the adults.

iv, Second instar larvae: Black colour with yellowish bands on
thorax and abdomen ; duration 1-3 days, average 2.25 days ;
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wholly dependent on aphids for food, found actively moving
in search of aphids ; fed mostly on early instar nymphs and
rarely on third and fourth instar nymphs.

v. Third instar larvae : Colour similar to second instar ; duration
2 days in all the cases ; actively feeding on aphids ; vigorously
moved from one leaf to another in search of aphids ; fed on
all the stages of nymphs but fewer adults only.

vi. Fourth instar larvae : Colour similar to second and third instars
but more prominent; duration 3.5-4.5 days, average 4 days ;
found very actively feeding on aphids; fed on aphids of all
stages with preference for older nymphs and adults.

vii. Pre-Pupa : Colour of the larvae become more yellowish ;
mobility reduced and body started downward bending, slowly
fed on aphids ; toward the end of this stage prepupa attached to
a point by its posterior end ; duration 1.5-2 days.

viii. Pupa: Yellowish in colour with black spots on the dorsal side ;
externally no visible activity ; duration 4.5 days in all the cases.

ix, Imago: The adult beetle emerged from the puparium rupturing
postero-dorsal side. Dorsal cuticle yellow in colour with
blackish spots. Soon it started wandering around the petri dish.
Given the aphids, beetle slowly fed on them. The feeding
activity gradually increased.

x. Oviposition : Beetles of opposite sexes were allowed to mate
in order to get the eggs. First oviposition took place on the 4th
day. Thereafter the study was discontinued for want of aphids.
Starving beetles did not oviposit and died in 5-7 days.

xi. Total developmental period : From the date of oviposition to the
emergence of adult beetle developmental period varied in a
narrow range of 20-21 days. However, it was interesting to
note that the duration of first and second instars was vety
variable in four replications but when the two stages are conside-
red together, the variation gap was limited to one day only

(Table 2).

FEEDING STAGES AND THEIR CAPACITY : (Table 3 & 4)

First instar larvae : In the first few hours immediately after hatch-
ing, the larvae fed on the egg cases and did not move. After about
6-8 hours, slight movement was noticed and they started touching the
aphids. After several such attempts, first aphid was caught hold of
and larva chewed on it very slowly. However, the following day, larva
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moved more actively and would choose the youngest nymphs for
feeding. First instar larva consumed 21-54 aphids per day. Mean

consumption was 78-75 aphids per larva.

TABLE 3. Rate of daily feeding in the life cycle of Anisolemnia dilatata

Date Age of No. of aphid consumed per day

larvae Replications

(days) 1 2 3 4 average
14.3.82 0 till the laxrvae fed in the egg case _ 0
15.3.82 1 26 30 32 21 27
16.3.82 2 42 43 45 30 40
17.3.82 3 54 54 35 57 50
18.3.82 4 45 44 55 50 48.5
19.3.82 5 59 60 60 56 59
20.3.82 6 45 67 74 75 62.25
21.3.82 7 198 145 150 150 148.25
22.3.82 8 155 157 160 159 157.25
28.3.82 9 165 200 200 195 190
24.8.82 10 190 250 250 260 '237.5
25.3.82 11 170 225 200 250 211.95.
26.8.82 -12 0 90 0 92 45.5.
30.3.82 13-16 Pupal condition
81.3.82 17 120 Pupal condition 120
1.4.82 18 180 104 110 90 121
2.4.82 19 200 180 176 180 184
8.4.82 20 240 298 280 273 271.5
4,4.82 21 220 260 230 220 230

TABLE 4. Mean of feeding by different stages in the life cycle of Anisolemnia dilatata

FEEDING STAGES AVERAGE Average no. of aphid consumed per day Mean

duration REPLICATIONS

(days) I II III v
FIRST INSTAR 2.95 25 127 112 51 78.75
SECOND INSTAR 2.95 141 44 115 163 115.75
THIRD INSTAR P 104 197 294 295 170
FOURTH INSTAR ¢ 658 977 810 864 827
PRE-PUPA 2 170 90 0 92 88
ADULT upto 4=5 960 887 796 758  836.50
Total 16-17.5 2058 2202 2058 2148  2116.00

Second instar larvae : In the transition period of moulting from
first instar to second instar, the larva was rather motionless and did
not feed on aphids. After ecdysis, larvae started feeding on aphids



AGARWALA et al : Studies on Bambusa arundinacea 39

first slowly and then more actively. This instar also avoided contact
with older nymphs and the adults but consumed aphids more vigorously.
Seond instar larvae consumed 42-60 aphids per day and mean consum-
ption was 117.75 aphids per larva.

Third instar larvae : This instar devoured 59-573 aphids per day,
the rate being 59-75 aphids on the first day after second moulting and
145-593 on the last day before third moulting. The average feeding
rate ranged between 104-284 aphids per larva,

Fourth instar larvac: The larvae of this instar fed preferably on
older nymphs and adults. This instar was more motile and fed very
vigorously on aphids. This instar larvae consumed 145-260 aphids
per day and mean consumption was 658-977 aphids per larva. In
separate petridishes when this instar was provided with nymphs of
first, second and third instar in one set and fourth and adult stages
in another set, the larval feeding exceeded significantly in the second
set,

Pre-pupa : In this stage feeding was interrupted by brief periods
of rests. In this stage feeding depended more on aphids coming in
close contact rather than moving about for the prey. Average feeding
rate varied between 90-170 aphids per pre-pupa.

Adult :  After emergence from the puparium, imago did not feed
on aphids for sometime. In this period it moved randomly trying to
negotiate in the surrounding environment. It soon started feeding on
aphids first at a slower rate but subsequently much faster. The
feeding capacity increased gradually from 90-170 aphids in the first
24 hours to 240-310 aphids in a day just preceding oviposition. Pre-
oviposition feeding rate on an average varied between 543-740 aphids.
The adult beetles equally fed on all stages of the aphids.

Total feeding : During the developmental periods from first instar
to pre-pupal stages food capacity varied between 1098-1295 aphids.
Considering pre-oviposition period of four days in addition to it, the
food capacity extended to 2058-2202 aphids per beetle (Table 4).

DISCUSSION

Before this study, Anisolemnia dilatata was known to be a predator
of Pseudoregma bucktoni, also a hormaphidine aphid infesting bamboo
plants (Behura, 1963). This predatory beetle was not found among
aphids of other plants present near the bamboo clusters where it
occurred. Also, this beetle did not occur on any of the twentytwo
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aphid species which were collected during the same period from
different parts of Agartala and surrounding areas. The association of
this beetle with the bamboo aphids appears to be specific.

This beetle species ‘can eat more aphids than many other preda-
tory species of aphids. In most cases of beetle predators of aphids,
the total feeding usually does not exceed 700 aphids per beetle and
rarely beyond 700 aphids. But in the present study, 4. dilatata has been
found to consume upto 2202 aphids uptil first oviposition period and
perhaps more than 3000 aphids during the entire life of a beetle.
The enormous feeding potentiality of this species can be utilised in the
control of ceértain aphid species which are of economic importance
and before this can be achieved, a much more detailed study of
biology and ecology of the predatory species is required.

SUMMARY

Ceratovacuna silvestrii (Takahashi) is chiefly a bamboo infesting aphid
known from India, Japan and Taiwan. In India this species occurs
widely in northeast India. This paper, however, reports this species for
the first time from Tripura. So far, the information on this aphid
has been very scanty. In this paper for the first time this aphid has
been studied through its field observations, nymphal taxonomy and
biology of a dominating predatory beetle Anisolemnia dilatata,

Field observations during the period of November 1981-August 1982
has revealed that this species immigrates on bamboo plant during the
end of November and builds up its maximum population during
January-February. Population decline occurs in March and emigration
takes place in April-June. Both immigration and emigration take place
through the wind dispersal of early instar nymphs. Parasites and
predators of this aphid comprised 1 species of hymenopteran parasite
and 4 species of predators. The predators included 1 species of
Syrphidae (Diptera), 1 species of homerobiidae (Neuroptera) and 2
species of Coccinellidae (Coleoptera). Of these, Anisolemnia dilatata,
a coccinellid species has been found to be the dominating predator.

Nymphal taxonomy has helped in the understanding of differences
in different stages of this aphid. The least differences occured between
fourth instar nymph and the adult.

Life cycle study of Anisolemnia dilatata has revealed that this beetle
completes its development within 20-21 days. First oviposition occurs
on the fourth day. The total feeding before the pre-oviposition period
was 1098-1395 aphids and after pre-oviposition period, it was 2058-2202
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aphids. Maximum feeding occurred during the fourth instar larval
period and minimum feeding occurred during the pre-pupal period
(Text-fig. 8).
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ON THE RELATIONSHIP OF THE FOSSIL FLEA
SAUROPHTHIRUS LONGIPES PONOMARENKO
(SIPHONAPTERA ; INSECTA)

K. V. LAKSHMINARAYANA?, M. S. Man1?
AND

WD. EicHLER?

Zoological Survey of India, Madrast & Museum fir
Naturkunde an der Humboldt Universitit,
Berlin (GDR)®

(With 1 Text-figure)

INTRODUCTION

Ponomarenko (1976) described a new fossil genus et species, Sauro-
phthirus longipes from the Lower Cretaceous beds of the Trans-Baikal
Region in Russia as a primitive flea supposed to be parasitic on the
flying reptiles, the Pterosauria. Though the author gave fairly detailed
description with good figures, several inadvertancies have crept in.
Firstly, the generic name with a suffix-phthirus connotes a louse and not
a flea as the paper would indicate and is thus an unfortunate choice.
Secondly, the author also spelt the genus differently in the text and the
figures. Thirdly, in the English version on the contents page, the fossil
is reported to have come from the Carboniferous instead of the
Cretaceous beds as given in the Russian text. Lastly, the placement of
the fossil in Siphonaptera itself is wholly erroneous, since its true
affinities lie elsewhere.

DescripTION

The authors have not been able to examine the fossil, but the rela-
tionship could be readily established on the basis of the rather detailed
description and figures of Ponomarenko (1976).

The following is a brief description of the species and to facilitate
easy understanding of our discussion of the true affinity, we reproduce
here the redrawn figures of Ponomarenko (op. cit.),

The body dorso-ventrally flattened, quite unlike in a flea, heavily
clothed with setae, arranged in number of nearly transverse rows on
the tergites, the sternites and on legs. The head partly visible from
above, but mostly ventrally oriented. Eyes partly dorsad and partly
ventrad, Antennae 17-segmented, erroneously stated in the description
to be located in ventral fossae, but really not so. Head along with the
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T.exl:-ﬁg. 1. Sawrophthirus longipes :

A. Ventral aspect of the fossil insect. B. Enlarged dorsal.view ;
C. Enlarged ventral view; D. Enlarged view of the antennae ;
B-G. Tarsi of the fore, mid and hind legs ; H-J. Enlarged view of
the fifth tarcus of the respective legs (alter Ponamarenko, 197G).
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mouth parts drawn into a typical posteriorly directed rostrum, with
distinctly biting mouthparts at the tip as in Mecoptera. Thorax three
segmented, segments sub-equal. Prothorax partially projecting forwards
over the occiput. Apterous, with legs long, slender, of generalized
walking type with 5-segmented tarsi bearing a pair of long claws.
Abdomen anteriorly as wide as the thorax, posteriorly some what
narrowed, the ninth tergite appears quadrate to subquadrate as in
Mecoptera. Ventrally two cerci-like or clasper-like lobed appendages
are also noticeable in the fossil.

DiscussioN

The fossil curiously seems to show a number of characters indivi-
dually suggestive of its apparent relationship to more than one order,
but the sum total leaves little doubt about its correct taxonomic place-
ment. For example, the mouthparts superficially appear as sucking type
of a bug, a louse, or piercing and biting type of a flea, but in reality
of the rostral biting type as in Mecoptera. The legs are of generalized
walking type, and not modified for swimming as in aquatic bugs, holding
fast as in the louse, and certainly not saltatory as in a flea. The multi-
segmented antennae wrongly interpreted as fitting in fossae like those
of an Amblycerophthiran louse, or a flea, are really not inserted in a
groove ; the ventral impressions of the eyes have been mistaken as the
antennal fossae by the author (Ponomarenko, 1976). The two styliform
processes at the end of the last abdominal sternite superficially resemble
similar structures in Diplura, Plecoptera, the Orthopteroid insects,
Embioptera, the caudal filaments of the Hemipteroidea, the gonapo-
physes (2)of the lice, the abdominal processes of the neuropteroid larvae,
but are correctly recognizable as the claspers of the Mecoptera.

The rostral type of the mouthparts clearly excludes its inclusion in
Diplura, the cerci-bearing Orthopteroid insects, and the Embioptera.
The lack of wings or hemelytra, the non-swimming type of legs coupled
with the multi-segmented antennae eliminate its inclusion either in the
Hemipteroid or Neuropteroid complex, even if the mouthparts are
confused with sucking or piercing type.

Though the unfortunate coining of the generic name denotes a louse,
the number of antennal segments, exarate posteriorly directed mouth-
parts and the number of tarsal segments totally preclude its inclusion
amongst the amblycerophthiran lice (with antennae set in fossae),
though some of which are with modified piercing mouthparts. The
mouthparts, typically mandibulate-piercing type placed at the end of
the posteriorly directed rostrum, which with multisegmented antennae
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excludes its inclusion in the ischnocerophthiran and rhynchophthiran
lice as well, though some of them possess gonoapophyses like the
siphunculophthiran lice. The number of antennal segments, tarsi,
claws and backwardly directed mouthparts excludes the fossil from the
latter group of lice. Therefore, the suffix-phthirus to the generic name
is quite inapt.

Ponomarenko (op. ¢it.). however, considered itas a flea possibly
parasitic on flying reptiles. The antennal shape, erroneously interpreted
to be set in grooves, many segemental condition, the rostrate head,
apterous condition, pentamerous tarsi, clasper-like abdominal processes
might have led the author to confuse it with a flea. The extant and
the fossil forms of fleas (Rick, 1970) have usually laterally compressed
body, head devoid of eyes and with genal combs or ‘ctenidia’ on
the laterero-ventral border, the pronotal comb, and the saltatory hind
legs. The dorsoventrally compressed body, presence of distinct and
large eyes, absence of ctenidia, walking type of legs emphatically
preclude its identification even remotely with a primitive flea. Though,
Riek (1970) bhas reported Lower Cretaceous fleas, Phthiraptera (lice)
and Siphonaptera (fleas) which are parasitic on birds and mammals
must have evolved only at a later stage when mammals and birds
appeared on the evolutionary ladder.

Taking all these facts based on the original description and the
figures, we conclude its affinity lies actually with Mecopteroid stock.
In Mecoptera, the anterior region of the head is usually prolonged into
a rostrum formed by the elongated parts of the head capsule, the
clypeus, labrum and maxillae (Enderlein, 1910 ; Otanes, 1922 ; Seite,
1928), held perpendicular to the body axis, which when pressed from
above by the heavy sediments during fossilization account for the
posteriorly directed aspect from a typical mecopteran type of head.
The legs are long, walking type, with pentamerous tarsi bearing a pair
of claws as in the fossil. In some scorpion-flies (eg. Panorpa) the ninth
sternite is cleft, the two arms of which look like cerci or styliform
processes with the corresponding ninth tergite also usually of quadrate
or subquadrate form. The figures of the fossil fits in well in all these
respects with the Mecoptera. Though Mecoptera are generally winged,
apterous forms however, are also well known. The absence of the
wings in the fossil may be due to true aptery, or the wings might
have been lost and not fossilized along with the rest of the body. The
Mecoptera are known as fossils from Lower Permian onwards, and
the present record from Cretaceous (Carboniferous !), poses no problem
for the assumption that it may be a mecopteran. Incidentally, it may
be mentioned that Potter (1938) states that Siphonaptera exhibit certain
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resemblances with Mecoptera and Diptera. Tillyard (1935) considers
fleas belong to part of the Pamorpoid, complex and they must have
been derived directly from Mecoptera rather than from Diptera.

Amongst the Mecoptera, the fossil seems to come very close to
Boreidae, in which the claws are double and wings vestigial (brittle
and hair-like in males, and scale-like in female). The genus, Boreus
for example, has the antennae with 16-20 segments (17 in the fossil),
large widely separated eyes, ocelli absent, a hypognathous head, elonga-
ted as a rostrum pointing downwards with mouthparts, typically of
biting type and set at the tip of the rostrum. The three thoracic seg-
ments are subequal, with long legs, elongate coxae and pentamerous
tarsi as in the fossil. The male with hind margin of the ninth abdomi-
nal segment prolonged into a deeply cleft process, the two arms of
which are styliform as depicted in Ponomarenko’s figure. Since we
have not seen the actualy fossil, we hesitate to transfer the species
Saurophthirues to the genus Boreus, but undoubtedly it belongs to the
family Boreidae.

Carpenter (1930) states that some of the Permian Mecoptera show
highly specialized characters that are now present in the extant families.
It is also interesting to quote Martynova (1951) that we do not yet
know from which ancient scorpionflies the specialized branch Boreidae
arose, but the latter type are true Mecoptera. Therefore, we seem fully
justified in concluding that Saurophthirus longipes Ponomarenko, 1976,
actually belongs to the family Boreidae of the order Mecoptera, with
which its affinities undoubtedly lie on the basis of the depicted
morphology of the fossil.

SuMMARY

This paper discusses the affinities of a fossil flea, Saurophthirus
longipes Ponomarenko (1976) from the Cretaceous beds of the Trans-
Baikal Region of Russia. It is shown in this paper that it is a true
Mecopteran instead of a flea.
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TEPHRITIDAE (DIPTERA : INSECTA) OF NAMDAPHA

C. RADHAKRISHNAN
Eastern Regional Station, Zoological Survey of India,
Risa Colony, Shillong

(With 2 Plates)

INTRODUCTION

The material on which this report is based has been collected from
Namdaha- the proposed biosphere reserve—in Tirap district of Aruna-
chal Pradesh, during a faunistic survey tour conducted from the Eastern
Regional Station of the Zoological survey of India by the author in
the month of February 1982. In all, the author has examined 50 speci-
mens which yielded 22 species under 13 genera and 4 sub families, of
which 4 species and one genus are being recorded for the first time
from India.

L1sT OF SPECIES

The following sub families, genera and species are represented in the
material studied.

Subfamily DAciNAE
Genus Dacus Fabricius

1. Dacus (Zeugodacus) scutellaris (Bezzi)

2. D, (Z) tau (Walker)

3. D. (Z) atrifacies (Perkins)*

4. D, (Hemigymnodacus diversus Coquillett

Subfamily ScHISTOPTERINAE
Genus Rhabdochaeta de Meijere

5. Rhabdochaeta baker: Bezzi

Subfamily TRYPETINAE
Genus Hexacinia Hendel

6. Hexacinia radiosa (Rondani)**

* Species New Record for India
** Genus New Record for Indig.
7
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Genus Acanthonevra Macquart

7. Acanthonevra hemileina Hering
8. A, formosana Enderlein
9, A, dunlopi (van der Wulp)

Genus Rioxa Walker

10. Rioxa parvipunctata de Meijere*

11. R. sexmaculata (van der Wulp)

Genus Anoplomus Bezzi

12. Anoplomus flexuosus Bezzi

Genus Xanthorrachis Bezzi

13. Xanthorrachis annandalei Bezzi

14. X. assamensis Hardy

Genus Gastrozona Bezzi

15. Gastrozona fasciventris (Macquart)
16. G, balioptera Hardy*

Genus Acrotaeniostola Hendel

17. Acrotaeniostola apiventris Munro

Genus Chaetellipsis Bezzi

18. Chaetellipsis paradoxa Bezzi
19. C. atrata Hardy.*

Genus Myoleja Rondani
20. Myoleja fossata (Fabricius)

Subfamily TEepHRITINAE
Genus Spathulina Rondani

21, Spathulina acroleuca (Schiner)

Genus Dioxyne Frey

22, Dioxyna sorrorcula (Wiedemann)
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1.

2 (1).

3 (2)

Key to Subfamilies

Chaetotaxy greatly reduced, lacking ocellars,
postocellars, dorsocentrals, presuturals, sterno-
pleurals and usually humerals. Cell M broad,
2 X wider than Cell Cu and usually about
2 X longer than wide. A row of prominant
long hairs present on each side of third
abdominal tergum of males and a patch of
dense microtrichia over the cubital cell and
lower margin of cell M,. Thidd antennal
segment 3 or more times longer than wide.
Typically yellow and black flies with -wings
mostly hyaline except for a brown band and
streak through Costal margin and cubital area
respectively.

Not as above, chaetotaxy complete or nearly so,
with cell M narrow equal in width to Cu and
usually over 4 X longer than wide. 3rd
antennal segment typically short, wings
usually with elaborate markings

Costa’ of wing without a deep cleft and a lobe
at the end of subcostal vein

Costa of with a deep cleft at the apex of sub-
costal vein and a prominant lobe at apex of

‘2nd costal ; wing with distinctive markings

Occipitals thin, pointed, black or dark brown :
6th tergum of female generally shorter than
fifth. Dorsocentral bristles usually behind
supraalars. Wings variously marked but rarely
spotted. Mesonotum rarely tomentose, never
with scalelike, white, recumbent setae.

Occipitals thick, flat, scale-like, mostly white
or yellow white. 6th tergum equal or longer
than 5th. Dorsocentral bristles before or near
supraalars. Wings typically spotted. IMeso-
notum generally tomenfose and covered with
scale-like, white, recumbent setae

Key to the genera of Tephritidae from Namdapha

Chaetotaxy of head and thorax reduced (ocellar,
postocellar, dorsocentral, presutural, sterno-<
pleural and usually humeral bristles absent);
3rd antennal segment 8 or more times longer
than wide ; wings hyaline, having brown band
along costal margin and a brown streak
through cubital area vee

51

Dacinae

voe, 3

Schistopterinae

Trypetinae

Tephritinae

Dacus Fabricius
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2 (1)

8 (2)

4 (3)

5 (4)

6 (5)

7 (6)

8 (7)
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Cha¢totaxy complete or nearly so ; 3rd anten-
nal segment typically short; cell M narrow
equal in width to Ou and 4 X longer than
wide; wings usually with elaborate mar-
kings.

Costa without a deep cleft and lobe at the end
of subcostel vein.

Costa with a deep cleft at the end of subcostal
vein and forming a lobe at anterior side of the
cleft which bears two bristles at its apex ; wing
markings distinctive.

Occipital setae thin, pointed, black or dark
brown ; 6th tergum of female typically shorter
than 5th ; dorsocentral bristles usually behind
supraslars ; wings variously marked but rarely
spotted.

occipitals thick, flat, rather scale-like, white
or yellow-white ; 6th tergum of female equal or
longer than b5th ; dorsocentrals situated in
front of anterior supraalars.

Mesoplearon not with & bristle on lower
median portion ; wings normal in shape. ...

Mesopleuron with a prominant bristle near
lower edge centrally ; wings broad, about 2 X
longer than wide. -

Two or more pairs of inferior frontoorbital
bristles.

One pair of inferior fronto orbitals ; subcostal
cell as long as 2nd costal ; mesonotum some-
times with brownish viftae but not with
isolated black spots.

Subcostal vein not arched upwards (not con-
vex) ; arista with dorsal and ventral rays or
totally bare. oo
Subcostal vein arched upwards (convex); sab-
costal cell longer than 2nd costal cell ; wings
brown with hyaline spots mostly in margin ;
arista with dorsal rays only but bare ventrally.

Humeral bristles strong.

Humeral bristles absent ; mesonotnm polished
black ; scutellum mostly yellow.

Wings with three yellow longitudinal bands,
one on costa, one on vein M,,, and one on
Vein M'+‘c eese

Wings not as above. s

(XY} 3

Rhabdochaeta de Meijere

e 4
. 12
LY ] 5.

Hegzacinia Hendel

Acanthonevra Macquarb

Riogza Walker
eee 8

Anoplomus Bezsgi

Xanthorrachis Bezzl
dee 9
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g (8)

10 (9)

11 (9)

12 (3)

Arista plumose’; ocellars well developed at
least as long as lower inferior fronto orbitals....

Arista pectinate or bare; ocellars tiny, rudi-
mentary, seta-like,

Third antennal segment rounded.

Third antennal segment sharply pointed.

Arista pectinate ; with 4-7 inferior fronto-orbir
tals in females and no inferior fronto-orbitals
in males.

Arista bare ; with 3 pairs of inferior fronto-
orbital bristles.

Body shining black, rather light grey polli-
nose, especially in abdomen, usunally not
obscuring the ground colour except on thorax ;
wings dark brown with base and apex hyaline
and with large hyaline wedges from anterior
and posterior margins, but few hyaline spots
in the middle of wing.

Body black in ground colour, very densely
yellow-grey tomentose and covered with white
scale-like setae ; wings hyaline, with nnme-
rous somewhat diffused brown spots.

SYSTEMATIC ACCOUNT
Subfamily : DACINAE

Genus Dacus Fabricius

53

10

oo 11

Gastrozona Bezzi

Acrotaeniostola Hendel

Chaetellipsis Bezzi

Myoleja Rondani

Spathulina Rondani

Dioxyna Frey

Dacus Fabricius, 1805, Syst. Antl., 272. Type species : armatus Fabricius, by ‘subs-
equent designation (Hendel, 1927 : 24).

Dacus (Tridacus) Bezzi, 1915, Bull. Ent. Res. 6 : 88. Type species : Dacus armatus

Fabricius, by subsequent designation (Collart 1935 : 9).

1.

2(1)

Key to the subgenera of Dacus from Namdapha

Posterior lobe of male surstylus elongate, about
6 X longer than anterior lobe ; 5th sternum of
male with a slight concavity on hind margin...

Posterior lobe of male surstylus short, 5th
sternum with a deep V-shaped concavity on
hind margin extending about half length of
the segment.

Pecten present on third tergum of male.

Pecten absent on third tergum of male. s

see 2

Bactrocera Macquart
Zeugodacus Hendel
Hemigymnodacus Hardy
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Dacus (Zeugodacus) scutellaris (Bezzi)

Bactrocera scutellaris Bezzi, 1918, Mem. Indian Mus. 3': 98. Type localities : India :
Shillong, Assam ; Siliguri, N. Bengal ; Kurseong, E. Himalayas; and Bhowali,
Kumaon,

Al

-5g74 36 th

Material examined : 7 examples, E. R. S/Z. S. I. Reg. No. =+

Mile, Namdapha ; 21-ii-1982,

Distribution : India, Nepal, Burma, Thailand.

Distinguishing characters : A pair of black spots on face ; mesonotum
with 3 post sutural yellow vittae ; apex of scutellum black ; costal band
greately narrowed, almost 1nterrupted in cell Ry and expanded in to a
small spot at apex ; apices of all femora broadly blackened ; abdomen
predominantly black.

Dacus (Zeugodacus) tan (Walker)
(PL 11, fig. 1)

Dasyneura tau Walker, 1849, List Spec. Dipt. Ins. Brit. Mus. 4 : 1074, Type locality :
Foochow, China.

Dacus hageni de Meijere, 1911, Tijdschr. Ent. 54 :375. Type locallty Tandjong
Morawa, Serdang, Sumatra.

Zeugodacus nubilius ‘heinrichi Hering, 1941, Siruna Seva 3: 11 Type looality :
Celebes.

Zeugodacus bezzianus Hering, 1941, Arb. Morph. Taxon. Ent. 8 (1) : 26, Type locality :
Mou-pin, Szechwan, China.

Material examined : 3 examples, E. R. S/Z. S. I. Regd.No.-2—; 36th

Al
5875 °
Mile, Namdapha and 1 example, E. R. S/Z. S. L. Regd. No. 3%‘%" 37 th
Mile, Namdapha on 21-ii-1982 and 23-ii-1982 respectively.

Distribution :: Oriental (Widespread).

Distinguishing Characters ; Face with a pair of black spots ; mesono-
tum with 3 post sutural yellow vittae ; scutellum yellow except for a
narrow black band at base ; costal band expanded distally forming a
large brown spot occupying upper apical portion of cell R .

Dacus (Zeugodacus) atrifacies (Perkins)

(PL 11, fig. 2)
Zeugodacus alrifacies Perkins, 1938, Proc. R. Soc. Qld 49 (11) : 140.

Material examined : 2 examples E.R.S/Z.S.I Regd. No.
36th Mile, Namdapha, 21-ii-1982.

AL
5877’
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Distribution «  Malayasia, This species is being recorded for the first
time from India.

Distinguishing Characters : Lower half of the face black ; mesonotum
with 3 postsutural yellow vittae ; front femora entirely dark brown to
black and the middle and hind femora black on their apical half to two
fifth ; abdomen predominantly black ; costal band very slightly enlarged
at the wing apex.

Dacus (Hemigymnodacus) diversus Coquillett

Dacus diversus Coquillett, 1904, Proc. Ent. Soc. Wash. 6 : 139. Type localities :
Colombo, Ceylon and Bangalore, India.

dsiadacus diversa. Perkins, 1987, Proc. R. Soc. Qld 48 (9): 57 ; 1938, Proc. R. Soc.
Qld 49 (11) : 134 (as diversus).

Dacus (Gymnodacus) diversus. Hardy, 1954, Proc. Ent. Soc. Wash. 56 (1) : 18.
Material examined : 2 examples, E. R, S/Z. S. I Regd. No. Al , 36th

5878
mile, Namdapha, 21-ii-1982.
Distribution s  Sri Lanka, India, Nepal, Burma and Thailand.

Distinguishing Characters : Male face entirely pale yellow, female
face with a transverse black band over face ; mesonotum with three
yellow vittae ; pecten absent on third tergum of male ; prescutellars
present ; only 2 scutellar bristles present.

Sub Family : Schistopterinae
Genus : Rhabdochaeta de Meijere

Rhabdochaeta, de Meijere, 1904, Bijdr. Dierk. 17 : 109. Type species : pulchella de
Meijere, by monotypy.

Rhabdochaeta bakeri Bezzi
(Pl 11, fig. 3)
Rhabdochaeta bakeri Bezzi, 1918, Philipp. J. Sci. (D) 8 :828; 1926, spolia zeylanica
13 : 311. Type locality : Los Banos, Laguna, Philippine islands.
- Material examined ; 1 example, E.R.S/Z.S.1. Regd. No. Al 40 th

5879’
Mile, Namdapha, 20-ii-1982.
Distribution : Laos, Philippines, Vietnam, Thailand, India.

Distinguishing Characters ; Characterised by a strong carinate pro-
Jjection in middle of face just below antennae and a black median spot
below the projection ; six scutellar bristles and a pair of prominant
apical cruciate setae ; subcostal cell with an incomplete brown streak

through middle.
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Subfamily : TRrRYPETINAE
Genus Hexacinia Hendel

Hexacinia Hendel, 1914, Wien. Ent. Zeit. 33 : 82 ; 1915, Ann. Mus. Nat. Hung. 13 :
459, Type species : Acinia stellata Macquart (1851), by original designation.

Hexacinia radiosa (Rondani)
(PL. 11, fig. 4)
Acinia radiosy Rondani, 1868, Ann. Soc. Nat. Hist. ifodena 3 : 31. Replacement name
for stellata Macquart, 1851, nec 1843.
Acinia stellata Macquart, 1851, Mem. Soc. Lille 1851 : 266. Type locality : Manila,

Hexacinia nigroantennata Hering, 1956, Verh. Naturf. Ges. Basel 67 (1): T70.
Synonymy by Hardy, 1973, Pacif. Ins. Monogr. 31 : 104,

Material Examined : 1 example, E. R. S/Z. S. 1. Regd. No. Al

5880 °’
Deban, Namdapha, 16-ii-1982.

Distribution : Sri Lanka, Philippines, Thailand, and S. Vietnam.
This genus is being recorded for the first time from India.

Distinguishing Characters : Apical half of the antenna brown to
black ; prominant brown to black spot on each side of posterior margin
of mesonotum, immediately in line with dorsocentral bristles ; marginal
wing spots enlarged, rather quadrate and the spot at apex of cell R
not filling the cell.

Genus Acanthonevra Macquart

Acanthonevra Macquart, 1843, Dipt. Ewxot. 3 :3i7. Type species: A. fuscipennis
Macquart, by monotypy.

Acanthoneura Schiner, 1868, Reise Novara, Zool. 2. Abt. 1, Dipi., p. 288. Invalid
emendation of Acanthonevra.

Rioxoptilona Hendel, 1914, Wien. Ent. Zeit. 33 : 78. Synonymy by Hardy, 1973,

Pacif. Ins. Monogr 31:81. Type species : Trypeta vaga Wiedemann by original
designation.

Acanthenevra hemileina Hering

(Pl. 11, fig. 5)

Acanthoneura lhemileina Hering, 1939, Verh. VII Intern. Xongr. Ent. 1988, 1:173.
Type locality : Trichinopoli, India.

Material examined : 2 examples, E.R. S/Z. S. 1. Regd. No. Al

5881’
40 th Mile, Namdapha, 20-ii-1982.
Distribution ; India, Vietnam.
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C. RADHAKRISHNAN PraTe 1

Figs. 1-10. 1. Wing of Dacus (Zeugodacus) taw (Walker). 2. Wing of Dacus
(Zeugodacus) atrifacies (Perking). 8. Wing of Rhabdochacta bakeri
Bezzi. 4. Wings of Hexacinia radiosa (Rondani). 5. Wing of
Acanthonevra liemileina Hering, 6. Wing of Acantlionerraformosana
Enderlein. 7. Wing of Acanthonevra dunlopi (van der Wulp).
8. Wing of Rioxa parvipunciata de Meijere. 9. Wing of Rioza
sexmaculata (van der Wulp). 10. Wing of Anoplomus flexuosus Bezzi.
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C. RADHAKRISHNAN PraTe II

11

12

13

14

15

Figs. 11-20. 11. Wing of Nanthorrachis annandalei Bezzi. 12. Wing of Nanf-
horrachis assamensis Hardy. 18. Wing of Gastrozona fasciventris
(Macquart). 14. Wing of Gastrozona balioptera Hardy. 15. Wing
of Acrotaeniostola apiventris Munro, 16. Wing of Chaetellipsis
paradoza Bezzi. 17. Wing of Chaetellipsis atrata Hardy.
18. Wing of Afyoleja fossata (Fabricius). 19. Wing of Spathulina
acroleuca (Schiner. 20. Wing of Diozyna sorrorcula (Wiede-
mann).
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Distinguishing Characters : Anterior two third of wing predominantly:
dark brown-and the entire posterior margin broadly hyaline ; thorax
predominantly yellow, with 4 faint brown vittae extending down
mesonotum ; scutellum yellow ; legs entirely pale yellow.

Acanthenevra formosana Enderlein
.(Pl. I, fig. 6)

Acanthoneura formosana Enderlein, 1911, Zool. Jahrd, (Syst.) 31 : 419. Type locality :
Kosempo, S. Formosa.

Acanthoneura pteropleuralis Hendel, 1927, In Lindner, Die Flieg. Pal. Reg.49 : 58.,
Synonymy by Hardy, 1973, Pacif. Ins. Monogr. 31 :85. Type locality : Amur
China.

Material . Al
aterial examined : 1 example, E. R. S/Z. S. L. Regd. No. 5887

36th mile, Namdapha, 21-ii-1982.
Distribution s - Formosa, China, Thailand, Burma, S. Vietnam,
Laos, Japan, Korea, India.

Distinguishing Characters : Thorax largely vyellow to rufous and
mesonotum with * 5 longitudinal brown to black stripes in male
and 4 in fémale ; ; the lateral stripes are inturrupted at the suture and
the three median brown vittae in the males are joined together
posteriorly between the dorsocentral bristles. Front femur of male with
an abundance of black bristles on antero ventral and postero ventral
surfaces ; front tibia densely black setose ventrally ; vein R,y distinctly
curved and basal portion of wing largely dark brown.

Acanthonevra dunlopi (van der Wulp)
(PL. 1, fig. 7)

Ptilona dunlopi van der Wulp, 1880, Tijdschr. Ent. 23 :186. Type Locality : Padang,
Sumatra.

Rioxa dunlopi. Bezzi, 1918, Mem. Indian Mus. 3 : 113,

Acanthoneura dunlopi. Hering, 1941, Ark. Zool. 33 .B (11) : 4.

Material examined : 1 example, E.R.S/Z.S.I Regd. No. 5‘2—813’ 40 th
Mile, Namdapha, 20-ii-1982.

Distribution : Indonesia, India, Burma, Thailand and Paklstan.

Distinguishing Characters : Vein R,.,, straight or nearly so ; the
4th costal section between tips of vein R, and R, 4, nearly 2 X longer
than 5th, between tips of Ry+s and R,;s ; a prominant hyaline spot
present in cell R, before the r-m cross vein ; basal portion of wing

8
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largely hyaline ; thorax typically with a narrow pale brown vitta on
each side of mesonotum from humerus to wing base and a faint streak
of brown on each side over upper pleura ; front femur with 2 irregu-
larly placed posteroventral rows of black bristles ; front tibia with 2
or more closely placed bristly ventral seta.

Genus Rioxa Walker

Rioxa Walker, 1857, J. Linn. Soc. Lond., Zool. 1 : 35. Type species : lanceolata Walker
by monotypy.

Ptilonina Enderlein, 1911, Zoeol. Jahrb. (syst.) 31:447. Type species: Plilona
sexmaculata van der Wulp, by original designation.

Rioxa parvipunctata de Meijere
(PL. 1, fig. 8)

Rioxa sexmaculata Var, parvipunctata de Meijere, 1911, Tijdschr. Ent. 54 ; 381,
Type locality : Java.

Rioxa infirma Hering, 1941, Siruna Seva 3 : 21, Synonymy by Hardy, 1973, Pacif.
Ins. Monogr 31 ; 109. Type locality : Ceylon.

Material examined : 2 examples, E.R.S/Z.S.1. Regd. No. Deban

Namdapha, 18-ii-1982.
Distribution :  Java, Sri Lanka, Thailand.

Al
5884’

This species is being recorded for the first time from India.

Distinguishing Characters : Having only 4 marginal hyaline spots on
the wing; no spots present in cell R, or Sc; 4 th costal section of
male very short about § as long as 5th; lower lateral margins of the
face yellow.

Rioxa sexmaculata (van der Wulp)
(PL 1, fig. 9)

Ptilona sexmaculata van der Wulp, 1880, Tijdschr. Ent. 23 : 185 ; 1886, Dipt.
Sumatra. Type locality : Sumatra,

Rioxa sexmaculata van der Wulp, 1899, T'ijdschr. Ent. 42 : 56.

Rioxa swumatrana Enderlein, 1911, Zool. Jahrb. (Syst) 31 : 449. Type locality :
Sumatra.

Rioxa quinquemaculata Bezzi, 1913, Mem. Ind. Mus. 3 ;: 115, Synonymy by Hardy,
1978, Pacif. Ins. Monogr. 31 : 109. Type locality : Tenesserim, Burma,

Material examined : 5 examples, E.R.S/Z.5.I Regd. No
Namdapha, 18-ii-1982.

Al
W, Deban,
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Distribution : Burma, India, Indonesia, Philippines, Thailand,
Sumatra, S. Vietnam.

Distinguishing Characters : Wing margin with 5 or 6 hyaline spots ;
4 th costal section of male almost equal in length to 5 th; each lower
lateral margins of the face with a shining dark brown to black spot.

Genus Anoplomus Bezzi

Anoplomus Bezzi, 1918, Mem. Ind. Mus. 3 :100. Type species : flexuosus Bezzi by
original designation.

Anoplomus flexuosus Bezzi
(Pl 1, fig. 10)
Tephritid fasciventris, Macquart, Dipt. Exot. Suppl. 3, 225 (65) ; not of Macquart, 1843.

Anoplomus flexuosus Bezzi, 1918, Mem. Ind. Mus 3 : 100. Type localities : Sikkim ;
Paresnath, W. Bengal & XKarmatar, Bengal. As the species name fasciveniris is
preoccupied by Macquart himself, Bezzi has adopted the manuscript name of
Bigot (Tephriitis flexuosa, Bigot).

Al

Material examined : 1 example, E. R. S/Z. S. 1. Regd. No. 336"

36th mile, Namdapha, 21-ii-1982.

Distribution : India, Java, Philippines.

Distinguishing Characters : Wing apex rounded ; middle and hind
femora broadly brown to black at apices ; 2nd costal cellall dark brown
except for a small hyaline spot towards the basal portion.

Genus Xanthorrachis Bezzi

Xanthorrachis Bezzi, 1913, Mem. Ind. Musm. 3 : 137. Type species annandalet, Bezzi,
by original designation.

Xanthorrachis annandalei Bezzi

(PL 1I, fig. 11)

Xanthorrachis annandalei Bezzi, 1913, Mem. Ind. Mus. 3 : 138, Type locality : Dawna
Hills, Lower Burma.
Al

Material examined : 2 examples, E.R. S/Z. S. L. Regd. No. 5887

36th mile, Namdapha, 21-ii-1982.

Distribution : Burma, Thailand, Laos, Vietnam, India.

Distinguishing Characters : Entirely yellow to pale green species
except for an opaque, densly black pubescent, small, black spot on
each hind corner of the mesonotum, directly behind inner post alar
bristles ; a tiny black spot behind each wing base and a shining black
spot at base of each scutellar bristle.
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Xanthorrachis assamensis Hardy
(PL 1I, fig. 12)

Xanthorrachis assamensis Hardy, 1978, Pacif. Ins. Monogr. 31-: 283, Type locality :
Assam, India.

Al

Material examined : 1 example, E. R. S/Z. S. 1. Regd. No. 5888

36 th mile, Namdapha, 21-ii-1982.
Distributton : India.

Distinguishing Characters : Entirely yellow to rufous species, having
3 black spots on margin of scutellum, a black spot on each humerus
and 3 black spots on each side of mesonotum.

Genus Gastrozona Bezzi

Gastrozona Bezzi, 1918, Mem. Ind. mus. 3 : 105. Type species : Tephritis fasciventris
Macquart, by original designation.

Gastrozona fasciventris (Macquat)
(PL 11, fig. 13)

Tephritis fasciventris Macquart, 1848, Dipl. Ewot. 3 : 382, Type locality : India:

Tephritis vittata Macquart, 1851, Dipt. Exot., Suppl. 4 : 263. Synonymy by Hardy,
1978, ‘Pacif. Ins. Monogr. 31 : 190. Type locality : Asia.

Gastrozona macquarti Hendel, 1918, Ent. Miiteil 2 (2): 88. Synonymy by Hardy,
1978, Pacif. Ins. Monogr. 31 :190. Type locality : Formosa.

Gastrozona melanistra Bezzi, 1918, Mem. Ind, Mus. 3 (8) : 107. Type locality : Calicut,
Malabar Coast, India.

Gastrozona appendiculata Zia, 1938, Sinensia 9 (1-2) : 22. Synonymy by Hardy, 1978,
Pacif. Ins. Monogr. 31 :190. Type Locality : SE Kansu, China.

Gastrozona melanophila Hering, 1940, Siruna Seva 1 : 3. Synonymy by Hardy, 1978,
Pacif. Ins. Monogr. 31 : 190. Type locality : Formosa.

Material examined ; 1 example, E. R. S/Z. S. L. Regd. No. /v 36 th
mile, Namdapha, 21-ii-1982.

Distribution : Widespread from Formosa through China, India, Laos
and Thailand,

Distinguishing Characters : The species is readily distinguished by
the oblique band extending through upper portions of cell 2 nd M,
connected with the broad brown band at the wing margin, and a
small indistinct hyaline spot present at apex of vein M, ,.
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Gastrozona balioptera Hardy
(Pl II, fig, 14)

Gastrozona balioptera Hardy, 1973, Pacif. Ins. Monogr. 31:188. Type locality :
Thailand.

Material examined : 2 examples, E. R. S./Z. S. I. Regd. No. -5?_910*’

Deban, Namdapha, 16-ii-1982 and .1 example, E. R. S/Z.S. I Regd.

No. -5-%1?, 36 th mile, Namdapha, 21-ii-1982.

Digtribution : Thailand and Burma. This species is being recorded for
the first time from India.

Distinguishing characters : Readily distinguished by the greatly
reduced wing markings represented by spots at apices of veins R,,j,
R.+s and M, ,, and lack of a continuous oblique band from margin
over wing at level with r-m cross vein.

Genus Acrotaeniostola Hendel

Acrotaeniostola Hendel, 1914, Wien. Ent. Zeit. 33 : 80, 88. Type species : sexvitlata
Hendel, by original designation.

Acrotaeniostola apiventris Munro

(PL 1I, fig. 15)

Acrotaeniostola apiventris Munro, 1935, Rec. Ind. Mus. 37:19. Type locality :
Pashok, Darjeeling, India.

Material examined : 1 example, E. R. S/Z. S. I. Regd. No. Al

5892’
37th mile, Namdapha, 23-ii-1982.
Distribution ; India, Darjeeling.
Distinguishing characters : Characterised by the brown thorax with a
yellowish bar from humeri along side of dorsum above wing base to
scutellum expanding to pleura including the mesopleura ; wing with a

series of disconnected brownish transverse bands; 2nd segment of the
abdomen greatly developed.

Genus Chaetellipsis Bezzi
Chacetellipsis Bezzi, 1918, Mem. Ind. Mus. 3 : 126. Type species : paradoza Bezzi,

Chaetellipsis paradoxa Bezzi

(PL. 11, fig. 16)

Chaetellipsis paradoxa Bezzi, 1913, Mem. Ind. Mus. 3 : 127. Type locality : W. Bengal,
India.
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Poecillis judicanda Bezzi, 1918, Mem, Ind. Mus. 3: 198. Synonymy by Hardy, 1973,
Pacif. Ins. Monogr. 31 : 182. Type locality : W. Bengal, India.

Gastrozona flavosiriata Hering,. 1938, Ark. Zool. 30 A (25) : 12, Synonymy by Hardy,
1978, Pacif. Ins. Monogr. 31 : 182. Type locality : Kambaiti, Burma.

Al

Material examined : 1 example, E. R. S/Z, S. I. Regd. No. 5803

Miao, Namdapha, 15-ii-1982.
Distribution : Common over the Indian sub continent.

Distinguishing characters : Characterised by its all yellow scutellum
and by having the abdomen yellow except for a narrow black band
across 4th tergum, a small black spot on each side of 3rd and a large
black spot on each side of 5th, also the 6th tetgum of male with a
brown spot on each side.

Chaetellipsis atrata Hardy
(Pl 11, fig. 17)
Chaetellipsis atrata Hardy, 1973, Pacif. Ins. Monogr. 31 : 179. Type locality : Laos.

Al

Moaterial examined ;: 1 example, E.R. S/Z. S. I. Regd. No. 5304

40th mile, Namdapha, 20-ii-1982.

Distribution : Laos. This species is being recorded for the first time
from India.

Drustinguishing Characters : Characterised by the prominantly shining
black thorax with a pair of sub median yellow vittae on mesonotum in
line with dorsocentral bristles extending posteriorly about two third
the distance between dorsocentrals and prescutellar bristles and by the
scutellum entirely yellow except for a very narrow black line along base.

Genus Myoleja Rondani

Myoleja Rondani, 1856, Dipt. Ital. Prodr. 1:113. Type species : Tephritis lucida
Fallen, by original designation.

Myioleja, Myioleia, Myiolia, and Myolia, errors or emendations.

Philoplylla Rondani, 1870, Bull. So¢c. Ent. Ital. 2;9; 1871, op. cit. 3 : 175. Type
species : Musca caesio Harris, by original designation.

Euleia, of authors, not Walker.
Pseudospheniscus, of authors.

Hendelina Hardy, 1951, Pacif. Sci. 5 (3) : 179. Invalid replacement name for Pssudo-
spheniscus Hendel, 1914,
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Myoleja fossata (Fabricius)
(PL 1II, fig. 18)

Tephritis fossata Fabricius, 1805, Syst. Antl. p. 820. Type locality : “Tranquebariae’.

Trypeta elimia Walker, 1849, List spec. Dipt., Ins. Coll. Brit. Mus. 4 : 1033. Type
locality : Philippines.

Ortalis regularis Doleschall, 1859, Nat. Tijdschr. Ned. Ind. 17 : 119 Type locality :

Amboina. -

Myoleja fossata (Fabricius). Combination by Hardy, 1978, Pacif. Ins. Monogr.‘31:
255. .

Material examined : 2 examples,-E. R. S/Z. S. 1. Regd. No. ———5‘2915 ,

40th mile, Namdapha, 20-ii-1982.

Distribution : Japan, Formosa, Burma, India, New Ireland, Singa-
pore, Philippines, Indonesia, Thailand, S. Vietnam, Laos.

Distinguishing Characters : A moderately small subshining black
species characterised by an oblique pre-apical streak of brown extending
from upper apex of cell 2 nd M, to vein R,;;, and a narrow longitudi-
nal hyaline streak through entire length of Cell M, of the wing.

Subfamily TEPHRITINAE
Genus Spathulina Rondani

Spathuling Rondani, 1856, Dipt. Ital. Prodr. 1:113. Type species : sicula Rondani
(nom. nud.), by original designation. Synonymy by Hendel (1927 : 117) as
Tephritis tristis Loew

Spathulina acroleuca (Schiner)
(PL. II, fig. 19)
Tephritis acroleuca Schiner, 1868, Reise Novara, Dipt. p. 268. Type locality : Sydney,

Australia.

Trypeta undecimguttata Thomson, 1869, Eugen. Resa, Dipt. p. 581. Synonymy by
Hardy, 1973, Pacif. Ins. Monogr. 31 : 314 Type locality : Sydney, Australia.

Ozyna parca Bezzi, 1918, Mem. Ind. Mus 3: 159. Type locality : Calcutta, India.
Oxyna nigrifemorata de Meijere, 1914, Tydschr Ent. 57 : 220, Type locality : Ja\'a

Material examined : 5 examples, E. R. S/Z.S. 1. Regd. No. 5?916 s

40th mile, Namdapha, 20-ii-1982.

Distribution :  Widespread throughout Africa and Asia extending to
Australia through Pacific, Indonesia, Bonin islands, Japan, Formosa,
Ryukyu islands, Solomon islands, New Guinea, New Caledonia, Phili-
ppines, Fiji and Micronesia. '
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Distinguishing Characters : A small dark coloured species with largely
dark brown to black wings, containing hyaline spots along margin, with
the apical portion of wing completely hyaline or with just a tiny dark
brown spot at extreme apex of cell Ry and with only 2 or 3 isolated
hyaline spots in the wing field.

Genus Dioxyna Frey

Dioxyna Frey, 1944, Comm. Biol. Soc. Fenn. 8 (10): 62. Type species : Trypeta
gorrorcula Wiedemann, by original designation.

Dioxyna sorrorcula (Wiedemann)
(Pl. II, fig. 20)

Trypeta sorrorcula Wicdemann, 1830, Aussereur. Zweifl. Ins. 2 : 509. Type locality :
Teneriffe.

Diozyna sorrorcula. Frey, 1944, Comm. Biol. Soc. Fenn. 8 : 62.

Material examined : 3 examples, E.R. S/Z. S. 1. Regd. No. ——58%; ,
- 40th mile, Namdapha, 20-ii-1982.

Distribution : Widespread throughout the tropics and subtropics
of the world.

Distinguishing characters : Characterised by having only 2 scutellar
bristles and the head longer than high, longest on the lower margin,
with the epistoma and sides of face protruded; wings hyaline with
numerous somewhat diffused brown spots.

SUMMARY

The paper deals with- the systematic account of 22 species of
Tephritidae (Diptera : Insecta) under 13 genera and 4 sub-families
from Namdapha-the proposed biosphere reserve-in Tirap district of
Arunachal Pradesh, collected by the author, of which 4 species and 1
genus is being recorded for the first time from India.
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INTRODUCTION

The genus Pseudaspidimerus was described by Kapur (1948) while
revising the tribe Aspidimerini Weise to include circumflexa (Motschul-
sky), uttami Kapur, flaviceps (Walker), mauliki Kapur and pulcher
(Weise). Pseudaspidimerus circumflexa (Motsch.) is the only determined
species under the genus known to be aphidophagous from India (Kapur,
1948 ; Puttarudriah and Channa basavanna, 1955, ‘56 ; Behura, 1963 ;
Rao, 1969 ; Pushpaveni and Krishnamurty, 1971 ; Jhonson, 1979). Very
little information is known about the biology of the different species
under the genus Pseudaspidimerus, Tao and Chiu (1971) recorded the
developmental period of different immature stages i.e.egg, larva and pupa
of P, japonesis Nakane et Araki, in Taiwan;they suggested that the beetle
prefers to feed on Aphis citricola v. d. Goot. 4. gossypi Glover, Tozoptera
citricicidas (Kirk.), T'. aurantii (Boyer) and Aphis craccivora Koch.

Pushpaveni and Krishnamurty (1971) recorded P. circumflexa to feed
on sugarcane aphid viz., Longiunguis sacchari Zehntner and also noted
the developmental period of egg, larva and pupa of this beetle in India.
Besides, P. circumflexa (Motsch.) has also been recorded to be aphido-
phagous by several workers from India (Kapur, 1948 ; Puttarudriah
and Channa basavanna 1955, ’56 ; Behura, 1963 ; Rao, 1969 ; Puspaveni
and Krishnamurthy, 1971 ; Jhonsen, 1979). However, bionomics of this
bettle specially the external morphology of different immature stages
remained unknown. During the course of present biological studies
of Aphis craccivora Koch and its natural enemies in West Bengal,
bionomics of five species of Coccinellids viz., Coccinella septempundctata
Linnaeus, C. transversalis Fabricius, Menochilus sexmaculatus (Fabricius)
under the tribe Coccinellini, Pseudaspidimerus circumflexa (Motschulsky)
under the tribe Aspidimerini and Scymnus (Pullus) pyrocheilus Mulsant,
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under the tribe Scymnini could be worked out. Of this, the present
paper deals with the biological studies of P. circumflexa only.

MATERIALS AND METHODS

Studies on the seasonal occurrence of P. circumflexa (Motsch.) was
made in the fields of Calcutta and its surroundings. These fields were
visited at a fortnightly interval for two years. In order to study the
developmental history, mode of feeding and voracity of this beetle
following methods were adopted : A gravid female was collected in the
field from Dolichos lablab which was found to be infested by Aphis
craccivora Koch and this collection was made using glass vials (5" % 1) ;
insect was then brought to the laboratory where it was transferred to
a wide mouthed glass jar (6°X4"). The open end of jar was then
covered with a piece of cloth, tied with a rubber guarder. Eggs laid
by the gravid female were used for the purpose of study; single egg
was transferred to each jar for studying either the life history or the
voracity of the insect. Each of such jar was provided daily with
sufficient but counted number of aphid i.e. 4. craccivora with fresh
plant parts. From the day of transference of the eggs, observations
were made at twenty four hours interval in order to note the develop-
mental period of egg, larva and pupa and also to note the rate of
of feeding of larva and adult. Ten and eight replications were used
to study the life history and voracity respectively. This work has
been carried out at the laboratory conditions from the end of December
to end of February, 1980-1981, with temperature and relative humidity
ranging between 23-29° C and 44-64% respectively and again during
June to August, 1981 with temperature and relative humidity ranging
between 30-36° C and 69-82% respectively.

ResuLts

A. Distribution and prey range :

The members of tribe Aspidimerini Weise, are known to be aphido-
phagous coccinellids (Kapur, 1848 ; Sasaji, 1971 ; Hodek, 1973), which
are confined mainly to the Oriental region. The genus Pseudaspidimerus
was originally reported from Burma, Sri Lanka, India, Java, Philippines
and Thailand (Kapur, 1948) ; later the distribution of the genus Pseudas-
pidimerus has been extended to Taiwan (Tao and Chiu, 1971). Tao and
Chiu (1971) suggested that P, japonensis Nakane et Araki, is known
from southern Japan and Taiwan but Sasaji (1972) mentioned in the
“Fauna Japonica” only two species viz., Cryptogonus orbiculus (Gyllenhal)



PoppAR et al ;. Bionomics of a Pseudaspidimerus circumfleza 69

and C. korishanus (Ohta) from Japan. P, circumflexa is only known in
India, Burma and Sri Lanka ; in India, the species being mostiy found in
eastern and southern part.

P, circumflexa has been recorded to feed on as many as six aphid
species viz., Aphis craccivora Koch, A. citricola van der Goot, 4. gossypi
Complex, 4. nerii Boyer de fonscolombe, Aphis Spp. and Longiunguis
sacchari Zehntner. During the course of present study the predator
has been found to feed on three species of aphids.

B. Predator—prey association and seasonal occurrence :

P, circumflexa (Motsch.) has been found to feed on Aphis craccivora
Koch, 4. gossypi Glover and Lipaphis erysimi (Kaltenbach) in the area
of present investigations. These different aphids occur on a varied
groups of plants. Occurrence of these aphids on their host plants
appear to be somewhat seasonal and the incidence of aphid prey of
this predator influences the incidence of the predator on such host
plants (Table—1).

TABLE 1. Seasonal occurrent of P. circuflexa (Motsch.) preying on different
aphids affecting their host plants.

Aphid species Plant species Period
Aphis craccivora Koch Cassia alata VI—X, (1979 and 1980)
Cassia sophera VI—VIII (1979 and 1980)
Cassia tora VI—IX (1979)
VI—VIII (1980)
Dotichos lablab IX—II (1979-80 and 1980-81)
Phaseolus mungo XITI—III(1979-80 and 1980-81)
Vicia faba X—II (1979-80 and 1980-81)
Vigna catjang VI—VII & XI—IIT (1979-80
and 1980-81)
Aphis gossypi Complex Gossyplum sp. XII—I (1979-80 and 1980-81)
Psidium guyajava VI—VIII (1979 and 1980)
Lipaphis erysimi (Kaltenbach)  Brassica nigra XII—I (1979-80 and 1980-81)

From table-1, it appears that this predator is polyphagous in habit.
During winter-spring season the predator has been found to prey upon
all the aphid species recorded in this locality which serve as its prey
and on the same prey aphids infesting different host plants. During
rainy season (June to August) the predator could be found to prey
upon Aphis craccivora Koch infesting different Cassia and Vigna species
and Aphis gossypt complex infesting Pstdium guajava. Of the Cassia,
C. alata is a perennial plant and the others are seasonal plant. On C. alaia
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the predator could also be found with the aphids, in the month of
September and October, probably because of the physiological
condition of the plant which is suitable for these insect. During rainy
season these leguminous weeds act as reservoir of these insects. Here,
it may be mentioned that though both the prey and predator could be
found to occur during the different climatological period excepting the
hottest months i. e. April and May, they appear to be more abundant
during the cooler months.

C. Developmental Biology :

Egg (Text-fig. 1) : Fggs are usually laid in batches though sometimes
laid singly under the aphid exuvae on the leaf near the aphid colony.
The number of eggs laid in each batch varies from 2-8. These are about
0.62-0.64 mm. in length and about 0.36-0.39 mm. maximum width, oval
in shape and brownish in colour. Incubation period lasts for 2-3 days
during December to February and 2 days during June to August.

Text-fig. 1. Eggs of Pseudaspidimerus circumflexa (Motsch.)

Larva (Text-fig. 2) : Full grown larvae measure about 4.0-4.5 mm. in
length and about 2.1-2,4 mm. in maximum width ; Head deep brown ;
antennae whitish ; mouthpartrts pale yellow ; thorax and abdomen deep
brown with the lateral aspect pale yellow, spiracular walls blackish ;
coxae pale brown, femora and tibio-tarsi pale yellow.

Body broadly oval. Head slightly sclerotized, 1.5-1.7 times as broad
as long, lateral margins medially concave, front margin with a few
short hairs at the middle and 7-8 pair of long hairs on either side,
about % the length of the head, antennae 2-segmented, less sclerotized,
basal segment broad and second segment 1.5 times as long as its width
with a preapical hair which is as long as the apical one ; apical segment
of maxillary palpi large and triangular ; mandibles elongated triangular
with a pointed tooth ; coxae broad, quadrate, trochanters small, femora
gradually broadened apically, tibio-tarsi wide with moderately long
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dense hairs and apically with a pair of pointed claws, having a broad
basal tooth ; margins of the spiracular walls more chitinized ; dorsum
of thorax and abdomen with ten pair of smaller pores near the lateral
margin and ten pair of relatively larger pores, which are 1.5-1.7 times
as long as smaller ones, present medially ; lateral margins of thorax
and first eight abdominal segments with short, dense hairs and the
ninth segment surrounded with moderately long hairs,

Text-fig. 2. Larva of Pseudaspldimerus circumflexa (Motsoh.)
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The larval period lasts for 6-7 days during December to February
and 6 days during June to August, and this small effect at difference of
7°c on development may perhaps be attributed to use of different host
plant material (Cassia in Summer and Dalickos in Winter) in the

laboratory.

Feeding behaviour of Larva ; The predatory larva when reaches to its
prey,strikes it by the mendiblesand then by jerking of the head, punctures
the prey body at the anterior abdominal dorsum. Sucking of the prey
body is accomplished by the forward and backward movement of the head
of larva and during feeding it keeps its head downward. The predator
then holds the prey up by lifting its head forward and slightly upward.
On completion of feeding, the larva lifts its head and anterior part of
the thorax along with the prey as a result of which the fore-and mid
legs remain above the substratum. The predator then discards the prey
after one or two such lifting. The larva then again moves in search of
another prey. It may be mentioned that during prey searching the
movement of the predator appears to be rather slow as compared to
the other Coccinellid larvae viz., Coccinella septempunctata Linnaeus,
C. transversalts Fabricius, Menochilus sexmaculatus (Fabricius) and even
Scymnus (Pullus) pyrocheilus Mulsant, The feeding behaviour and
sluggishness of larva may be attributed to the peculiar shape of body,
unlike other larvae.

Voracity of larva : The larva of P. circumflera consumes 110-126
individuals of a mixed population of 4. craccivora to complete its
development. Daily observations on the rate of consumption of aphids
reveal (Table-2) that there is a progressive increase in the number of
aphids consumption with the larval growth and on the penultimate day
of active life, the consumption of aphid being maximum. During the last
day, the rate of consumption has been lowered down abruptly due to
its approach to a prepupal condition.

TABLE 2. Larval voracity of P. circuflexa (Motsch.) in days

Larval days 1st day 2nd day 8rd day 4th day 5th day Total
Range 6—9 10—18 27 —34 37—45 28—34 110—126
Mean 7.5 115 80.5 41 31 117.6

Pupation and pupa (Text-fig. 3) : The full grawn larva usually prefers
curled leaves for pupation. Before pupation the larva anchors itself to
the substratum and remains motionless ; finally the membrane like
cuticle is shed and pupa is formed. Pupae about 1.9-2.0 mm. in length
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and about 1.5-1.7 mm. in maximum width. Head black ; thorax pale
brown with two pale yellow large spots on the posterior end of the
thoracic dorsum ; wing buds deep brown ; abdomen pale brown ; each
of the first six abdominal segments with a pair of pale yellow small
spots mid dorsally,

]
AT v
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Text-fig. 3. Pupa of Pseudaspidimerus circumflexa (Motsch.)

Head projected downward and inward, with dense pubescence ;
bairs short and fine ; prothorax bent downward with the rest flattened ;

10
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distal part of wing buds and legs concealed under the body; thorax
and wing buds densely pubescent; abdomen arched dorsally and
flattened ventrally; five pairs of small white apically bifurcated
clevations present laterally on the dorsum of the first five visible
abdominal segments.

Pupal period varies from 4-5 days during December to February and
4 days during June to August.

Text-fig. 4. Adult of Pseudaspidimerus circumflexa (Motsch.)
[all figures drawn in same scale]

Adult (Text-fig. 4) : Body about 2.0-2.5 mm. in length and about 1.8-
2.0 mm. in maximum width. Head chasis red in colour; eyes black;
antennae and mouthparts brown ; pronotum chasis red, lateral margin
yellowis with a black spot laterally extending towards the middle,
scutellum black ; elytra chasis red with a black spot at the basal  of
the suture and a subrounded discal spot at the middle near the sutural
margin ; ventral surface chasis red with prosternum medially black ;
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mesosternum yellowish and middle part of metasternum and first
abdominal sternum blackish and legs brown.

Body ‘covered with short recumbent hairs. Antennae 9-segmented
and geniculate, situated anterior the eyes in the dorsolateral corner of
the frons, first segment rather large, the second segment almost
concealed by the first, rest of the segments together form a clump-shaped
flagellum. Mandible with a bifid apex and a $ubcuspidate basal tooth ;
labrum partially covered by clypeus ; prosternum broad medially and
narrowed laterally, with twe distinct longitudinal parallel carinae at the
middle. Lateral margins of prosternum straight with the corners rather
blunt, mesosternum small ; metasternum large with the middle part
directed forward, the anterior margins of which rounded and the lateral
margin straight, lateral margin of metasternum pointed at anterior
angle which is blunt at the posterior angle ; elytra round with apices
blunt ; trochanters and femora much broadened concealing the tibiae
and tarsi ; first abdominal sternite large with middle part forwardly
projected, the anterior margin of which straight, femoral line distinct.
In case of male, the last abdominal sternum deeply emerged. [Adult
has been described in details by Kapur, 1948].

DiscussioN

From the predator prey association and seasonal occurrence it can
be said that there is a close coincidence between the predator and aphid
population, that is the predator becomes active and reproduces with
the increasing prey populations and becomes quiescent or inactive
when it faces scarcity of its prey. During the winter period or cooler
months of the year the predator exhibits its greatest activity and
usually respond by increasing rate of fecundity to the aphid prepon-
derence, but during rainy period the predator becomes inactive with
the less aphid abundance. During hottest months i. e. April and May
the predator seems to disappear with the aphids.

Pushpaveni and Krishnamurty (1971) noted the developmental
period of different immature stages i.e. egg, larva and pupa of P,
circumflexa (Motsch.) feeding on sugar cane aphid viz., Longiunguis
sacchari Zehntner in south India. Compairing their works with the
present study it appears that P, circumflexa (Motsch.) has longer
developmental period in south India than in this part of eastern India
(egg, larva and pupa : 4-6, 10-12 and 9-10 days vs. 2-3, 6-7 and 4-5
days respectively). Present study on the voracity of this beetle reveals
that the two active stages i. e. larva and adult, devour 22-25 and 21-23
individuals of 4. craccivora Koch per day respectively.
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SUMMARY

A study on bionomics of Pseudaspidimerus circumflexa (Motschul-
sky), one of the important Coccinellid predator of aphids, has been
carried out. This paper deals with the distribution and prey range of
the species, and presents results of study on developmental history,
feeding behaviour and voracity and seasonal occurrence. Lipaphis
erysimi (Kaltenbach) is recorded here for the first time as a aphid prey
species of P, circumflexa from India.
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BREEDING BEHAVIOUR OF BROW-ANTLERED
DEER OF MANIPUR

R. P. MUKHERJEE
Zoological Survey of India, Calcutia,

(With 6 Plates)
INTRODUCTION

The Brow-antlered deer, Cervus eldi eldi McClelland, 1842 which
the Manipuris call as Sangai, is restricted in its distribution to Keibul
Lamjao National Park in Manipur. In the past and during the Manipur
Durbar this deer was strictly protected and was found in many parts
of this tiny state. Very little has been done so far for the conserva-
tion of this beautiful deer with the result that its population has
decreased considerably and now it is considered as one of the rarest
and most threatened among the other deer of India.

+ In 1951 this Manipur sub-species of Brow-antlered deer was regarded
as extinct but in subsequent search it was relocated about 50 km south

of Imphal in Keibul Lamjao area, the part of which was declared as
National Park in 1977.

.. The breeding behaviour of Sangai has not been throughly studied.
S'ank‘hala and Desai (1970) made a preliminary studies on the breeding
behaviour of this deer at Delhi Zoo. This paper deals in brief the
ecology of the habitat and the breeding behaviour of this deer at
Keibul.

Ecology of the Keibul Lamjao National Park :

Imphal valley due to its elevation enjoys a good climate. The
period from November to Februry is characterised by low temperature
and heavy dew at night. Frost is common on winter nights. From
December to February the fog at Keibul Lamjao National Park is usually
very heavy in morning and it clears off long after the sun rise. In
April and May the temperature rises rapidly though the temperature
comes down often by thunder-storms and rains. The period from
June to September is characterised by heavy rain. From December to
February the humidity is very high. The monsoon generally breaks
about the middle of June and continue untill about the middle of
October. The heaviest rainfall is in the months of July and August.

Almost the entire area of the Park which is situated at the southern
part of the Loktak lake is a floating swamp. The dead and decaying
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vegetation forms a floating mat on which grows the reeds, grasses and
other plants (Pl. III). This mat varies in thickness from place to place.
During the dry months of summer the level of water recedes and the mat
settles down at places. On the onset of monsoon the park is flooded
and it takes some time for the submerged mat to float again. There
are three small hills in the park and when the park is under water
the deer take shelter on these hills and they return to the mat when
it starts to float again. Water hyacinth has invaded some parts of
the periphary of the park and if it is not checked this may invade the
other parts of the park.

The park is surrounded by villages and the cultivated fields have
extended right up to its boundary. Before the area was declared as
National Park the grazing inside and around the park by village cattle
was very heavy. There was no check of the villagers for entering in the
park for fishing and for collection of wild vegetables and reeds prior
to 1977.

Description of the ecology and the Brow-antlered deer of the Keibu
Lamjao National Park have been dealt with in an earlier paperl

(Mukherjee, 1978).

Breeding Behaviour

The breeding behaviour of Sangais which were kept in an enclosure
at Keibul, close to the National Park and by the side of the forest
office, has been been studied in the year 1975. One buck, two does
and two fawns were kept in the enclosure which contained enough
grass and shrub and a small tank which holds the rain water. One
doe which was older than the other was procured from the Park some
years back and gave birth to a fawn which was about a year and four
months old. The deer were given concentrated food and the green
grass, collected from the park every day. The water of the tank was
used by the deer for drinking.

The Sangais under captive condition are breeding in many Zoological
Gardens. However, the details of their breeding behaviour has not
been known. Delhi and Ahmedabad Zoos recorded the mating of these
deer in the months of March and April. In Delhi Zoo adult bucks shed
their antlers in late June and the new set begin to grow within a
few days of sheding. The antlers were cleared off the wvelvet by
late November (Sankhala and Desai, 1970). The bucks shed their
antlers yearly and it takes about five months for the hard antlers to
develop from the day of sheding. Studies of the other species of deer
revealed that they lost their. hard antlers after the rut and the growth
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Fig. 1. Part of the Keibul Lamjao National I’ark showiug the depth
of the underneath water of the mat.
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Fig. 2. Buck and the doe after formation of a breeding pair.
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Fig. 3. Buck testing the state of readiness ol the doe,
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Fig. 1. Buck with a "Flehmen” posture.
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Fig. 5. Buck with submissive as well as aggressive posture.
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Fig. 6. Mounting by the buck.
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of the new set is completed before the begining of the next ruting
season. The buck in the enclosure and all the bucks that were observed
in the Keibul Lamjao National Park from December to February were
in hard antlers.

The buck of the enclosure started to chase the older doe from the
afternoon of 23rd January, 1975. Since then the buck remainad
constantly with the doe, following her and occasionally chasing her
(Pl. IV). In the begining when the buck chased the doe, she trots
ahead. The buck mostly remained close and behind the doe, rarely
staying parallel to her and also remained close to her when she was
resting. The buck and the doe were less interested in food. The buck
chased the doe with extending neck and with quick steps. The rutting
behaviour of the buck was more apparent by occasional bellowing calls.
The buck emited this call usually at the time of chasing the doe and
throws his tonguse in and out. Occasional thrashing of the bushes and
chasing out the other approaching members to the doe by the rutting
buck were the common features that were recorded during this period.
The buck occasionally poked and sniffed the vulva of the doe with
his muzzle which stimulate the doe to urinate (Pl. V). Buck then held
his nose in the stream of urine and licked it or sniffed the ground
where the doe urinate. He then raised his head with an upcurled lip
and presented the gesture which is known as flehmen (Pl. VI). This
behaviour helps the buck to determine the state of receptivity of the
doe. The frequency of the chasing, bellowing, flehmen and thrashing
of the bushes by the buck increased on the 24th and 25th January,
1975. On these two days the buck  occasionally lowered his neck and
held parallel to the ground in some what ““S” shaped with the eyes
fixed on the doe, a behaviour of submissive nature, and the head is
slightly raised with antlers directing back and the ears held laterally
parallel, a behaviour of aggressive nature (Pl. VII). The doe was not
scared by this submissive and aggressive posture of the buck. The
buck occasionally stamped his fore foot on the ground. No mounting
was observed upto the forenoon of 25th January, 1975,

The buck started to mount the doe from the after noon of 25th
January, 1975 (P1. VIII). The fully receptive doe at this stage made no
attempt to move away when the buck chased her and remained stand
still with her back humped and tail held horizontally when the buck
mounted her. She occasionally stepped ahead causing the mounted
buck to fall on the ground. In the initial stage two mountings in
every minute by the buck were recorded. At this stage of breeding
frequent licking of the various body parts of the doe by the buck
was observed. In one copulation the buck thrust so strongly that it
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throws the doe about two feet from the mounting buck and the buck
fell down. He remained on the ground for about ten minutes when
he finally got up and chased away one of the fawn which was trying
to mount the doe. He then returned and sniffed the ground where he fell
down and thrashed the bushes for about two minutes. Though the
buck remained with the doe the next day also and chasing her and
bellowing occasionally but no mounting was observed. The sex drive
of the buck declined sharply.

The doe died a natural death before fawning. The last fawn delive-
red by this doe was in October, 1973. Based on the average gestation
period of 240.4 days as recorded by Sankhala and Desai (1970) this
doe was likely to deliver the fawn by the end of September, 1975.

This study indicates that at Keibul the fawning takes places once
in every two years and the rut starts with the approach of the dry
period when the water level of the park starts to receed as the settling
of the Phumdi may helps the deer to breed. Further it shows that
the rut at Keibul starts early than at Delhi or Ahmedabad.
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(With 3 Text-figures and 1 Table)

INTRODUCTION

Mangrove ecosystem, a very specialised environment in the natural
transition zone between the land and the sea, have gained momentum
recently as it plays important role in protecting and extending coastline
by trapping sediments, supporting fishery by developing detritus-based
food chain and also controlling the regional climatic condition. Studies
on the floristic structure of Indian mangrove forest have well been
documented by Blatter (1905), Banerjee (1964), Ahmad (1972), Blasco
(1975, 1977), Berry (1963, 1972), Sidhu (1963), Sasekumar (1974),
Dwivedi ef al. (1974), Joshi and Shinde (1979), Mukherjee and Mukher-
jee (1978), Choudhury (1979), Untawale et al. (1973) and Untawale
(1980). After the works of Roonwal (1954a, b) a number of studies
have been carried out on the faunal community of this ecosystem by
Subbarao and Mukherjee (1975), Murty and Rao (1977), Radhakrishna
and Janakiram (1975), Choudhury et al, (1980) and Bhunia and Chou-

dhury (1981).
Phystography of study area :

Prentice island, a fractional component of virgin mangrove forest
area of Sundarbans, lies between the latitude 21°43 and 21°46 N and
longitude 88°.18 and 88°.19 E. The waterways bordering the island is
formed by the river Saptamukhi (Fig. 1). It is traversed by a number of
creeks of which two are well contoured with repeated ramification
retaining considerable tidal water even during the lowest low tide.

Tidal variation ;

The island is situated in a very close proximity to the sea and thus
receives intensive tidal flux twice daily. The highest amplitude recorded

1
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so far is 5 m, generally varies from 2 to 4.5 m in an average in a total
lunar cycle.

MATERIALS AND METHODS

All together 30 sampling spots distributed over the two faces
(eastern and western) of the island have been selected for the quantita-
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tive study of macrobenthos. The samplings were made from November
1981 to June 1982. Studies were conducted in a transect on either
side of the island covering three biotopes, mangrove substratum, creeks
and mudflats, Out of the 30 sampling spots 10 from mangrove bio-
tope, 4 from the creeks and 16 from the. mudflats were made (Fig. 1).
A meter square quadrat was used for the sampling. Macrobenthos
occupying the quadrat mud were sorted out and preserved in alcohol,
sometimes buffered formaldehyde was used in the field.

The hydrological samples were collected from September 1981 to
August 1982. The temperature was recorded in degree centigrade ; the
salinity of the sample was estimated by ‘Mohr-Knudsen’ method.
Winkler’s method was followed to estimate the dissolved oxygen con-
tent of the sample and for pH colour comparator disc was used.

The texural analysis of soil was done following the procedure of
Buchanon and Kain (1971). The organic carbon content of the soil was
estimated following the method outlined by El. Wakeel and Riley
(1956).

REesuLts

The structure of floristic community of the island though represented
by a limited number of species, is more or less compact. The succession
pattern of different species is steadily recognised throughout the island
(Fig. 2). The forest edge is embodied with Porteresia coarctata. Among

mangrove mudflat

+

HHWM. Highest High Water Mark
LLWM. Lowest Low Water Mark
Pc. Porteresia coarctata Cr Ceriops -roxburghiana

Av. Avicennia officinalis Sm.Suaeda maritima
A. alba
Ai. Acanthus ilicifolius

Text"ﬁg- 2.

Bg. Bruguiera gymnorhyza
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the established floral components, the dominant community is represen-
ted by Avicennia spp. and is followed by Acanthus ilicifolius and Suaeda
sp. and then by Ceriops sp. in order of succession. Bruguiera gymorhyza
is scarcely represented particularly at the creek bank. Various taxa
comprising the forest community are given below :

S1, No. Family Flora

1. Gramineae Porteresia coarctata
2. Chenopodiaceae Suaeda maritima

3. Verbenaceae Avicennia officinalis
4, Rhizophoraceae Ceriops roxburghiana

Brugutera gymnorhyza

5. Acanthaceae Acanthus ilicifolius

Hydrology :

The hydrological parameters of water temperature, salinity, dissolved
oxygen and pH in particular did not show any significant variation.
The temperature varied from 23.5 to 32.0°C as compared to salinity
6.2 —26.8%,. The pH (8.1—8.3) was almost constant. The concentra-
tion of dissolved oxygen ranged from 2.5-4.6 ml/l. The data on
hydrological parameters and the corresponding monthly values of
humidity and rainfall are plotted in Text-fig. 3.

Soil ;
The percentage variation of sand, silt, clay and organic carbon in
three different biotopes is as follows :

Sand Silt Clay Organic carbon
Forest 40.0 80.1 29,9 0.84
Creek 48.8 28.0 28.7 0.83
Mudflat 44.4 24.4 31.2 0.82
MACROBENTHOS

Qualitative analyses of benthos through seasons presented a comp-
site structure of faunal community of the island. Generally, the species
composition varied according to the influence of prevailing hydrologi-
cal conditions. The population size increased from November till
March/April, with the increasing gradient of salinity but temperature
played less significant role (Bhunia and Choudhury, 1981 ; Choudhury
et al,, 1980). The purpose of the present study is to report a preli-
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minary information on the benthic production potential of this virgin
mangrove forest habitat. All together 35 species representing the diffe-
rent taxonomic groups have been encountered during the present study.
A composite picture of the faunal community is given in Table 1.
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The benthic macrofauna inhabiting the island environment predominen-
tly are the moluscs, crustaceans, actiniarians, polychaetes, nemertines
among the invertebrates ; and gobiids represented the only vertebrate
in the benthic community. The percentage composition of different
faunal groups in three biotopes is presented below :

Mangrove substratum Creeks Mudfiats
Molluse 72.10 46.2 19.9
Crustacea 10.00 18.7 4.1
Actiniarian 8.01 1.2 65.1
Polychaete 4,30 7.5 5.4
Nemertine 1.70 6.2 2.4
Echiurid 0.08 11.2 1.4
Echinoderm — — 0.3
Gobiids 3.40 8.7 1.1

Mangrove substratum biotope :

The fauna inhabiting the mangrove substratum are well represented
by various taxa of the community. Almost all the groups have been
quantified from this biotope. The molluscs (Total No. 354) represen-
ting 12 species appear as the dominant group in the forest floor habitat,
The second flurishing group is established by crustacean component
(Total No. 49) of which 7 species have been encountered. Actiniarians
(Total No. 40) with 3 species and polychaetes (Total No. 20) having
4 species share the faunal association of the ecosystem as the third
and fourth community members (Table 1).

Creeks

In response to the production of benthos, creeks of this island play
a secondary but no less an important role. Accumulated data (Table 1)
reveal that almost all the principal groups though less in number do
occur in this biotope. A certain exception is noticed for the members
of the genera Littorina, Nerita, Cerithidea and most of the actiniarians
which are totally absent. Molluscs comprising 5 species have been
recorded as the dominant group from this zone.

Mudflat .

The species composition as well as the number of fauna of the
mudflat biotope are to some extent different from the adjacent forest
habitat. The dominant group is represented by actiniariarians (Total
No. 679) with only 4 species and the molluscs (Total No. 208) compri-
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TABLE 1. Average density (No/m?) of species in different biotopes.

Mangrove Creek Mudflat

Number of sample 10 4 16
Solenidae

Neosolen aquedalcioris 2 1.8 1.6

Macoma (Psammacoma) birmanica — - 3.3
Arcidae

Anadara (Anadara) granosa 1 0.8 0.4
Littorinidae

Littorina (littorinopsis) melanostoma 3.9 —_ —_

L. carinifera 11 — —

L. undulata 4.6 —_ —
Onchidiidae

Onchidium tigrinum 0.4 — —
Assimineidae

Assimnia brevicula 12.1 6.2 5.5
Nassaridae

Nassarius foveolatus 13

Cymia carinifera 0.5 0.3 0.3
Potamididae

Cerithidea cingulata 4.7 — 2.6

Telescopium telescopium 1.3 0.2 —
Qoypodidae

Uca dussumieri 04 0.7 0.3

Dotilla brevetarsis 0.3 0.2 0.8
Grapsidae

Metaplaz intermedia 0.2 0.5 0.2

Sesarma sp. 2.5 0.5 0.2
Portunidae

Scylla serrata 2.2 0.7 0.8
Synalpheidae

Alpheus crassimanus 0.3 0.7 0.3
Stomatopoda

Squilla (unidentified) 0.1 0.2 0.3
Glyoceridae fam. 0.1 0.7 1
Nereidae fam. 0.4 0.7 1.8
Capitellidae fam. 0.7 0.2 0.8

- —_ 0.4

Polynoe sp.
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TABLE 1. (Concluded)

Mangrove Creek Mudflat

Eunicidae

Lumbrineris sp. 0.8 —_— 0.4
Actiniarians

Phytocoetiopsis rammuni 2.5 — 37.1

Pelocoetes exul 1.3 0.2 1.6

Edwardsia zonesi 0.2 _— —_—

Anemone A (unidentified) — — 3.5
Nemertinea A (unidentified) 0.6 0.7 0.3
Nemertinea B (unidentified) 0.2 0.5 1.8
Echiurid worm (unidentified) 0.2 2.2 1
Holothuroides (unidentified) —_ — 0.2
Gobidae

Boleopthalmus bodderti

Boleopthalmus viridis

Scartelaos histophorus 0.1 — —

Gobid (unidentified) 0.3 0.2 0.1

sing 6 species stand as the second master component. The third
and fourth grade of responsibility in the production potential of the
community are shared by polychaetes (Total No. 57) with 5 species
and crustaceans (Total No. 45) with 7 species respectively (Table 1).

DiscussioN

Mangrove ecosystem is qualified by the soil substratum and aquatic
subsystem together with the specialised halophyte community and
thus provides a unique habitat for a large variety of estuarine fauna.
The growth and propagation of the inhabitants are subjected to
the continuous stresses of hydrological conditions, varying degrees of
of tidal innudation and periodical desiccation. The present study
represents a preliminary investigation of flora and quantitative assess-
ment of benthos in relation to environmental factors in three biotopes,
viz., mangroves, creeks and mudflats. In total, 35 species of macro-
benthos have been recorded of which 31, 20 and 26 species occurred
in the mangroves, creeks and mudflats respectively. From the overall
data it is pertinent to mention that the number, composition and the
percentage variation of different species varied considerably between
the biotopes. The molluscs dominated the other groups with the
composition of 72.2% and 46.2% in mangrove habitat and associated
creeks respectively ; whereas in mudflat, actiniarians stand as the most
abundant group with 65.1% of the population.
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It is interesting to note that the fauna which were more common
in one biotopes appeared very poor in other closely associated biotopes.
The reason for impoverishment of benthic population in a biotope or
an uneven distribution of species in different biotopes may be attributed
to the nature of substratum, tidal flux, period of desiccation and
availability of food. A certain exception was noticed for the members
of Nemertines and Poiychactes which were found in each biotope
indicating their high degree of accommodation in a wide range of
fluctuation of macro- and microlimatic conditions of the system.

In the available data there appears a unique pattern of distribution
of few species of the genus Littorinas and actiniarians by which the
biotopes may be steadily characterised in respect of habitat preference
of organisms. The Littorina spp. recorded 9.6/m? in mangrove biotope
were totally absent from creeks and mudflats. Similarly, in the mudflats
actiniarians composing the highest population density (42.2/m?) were
very poorly represented (4/m?2) in mangrove biotope.

Comparisons of data on macrobenthos reported from different
mangrove ecosystems are of considerable interest. Works of Dawn
(1977) on forest and adjacent biotopes at Surin Island and also
the report on fauna of mangrove shore of Phuket Island by Dawn
et al. (1976) revealed that the population in these two areas were
dominated by Crustacean and Molluscs. Data presented by Anuwat
and Pitiwong (1980) on macrobenthos of mangrove forest at KO Yao
Yai, Southern Thailand, suggested almost similar assessment of popula-
tion size with greater abundance of crustaceans and molluscs. During
the present study the number of the crustacean population varied from
3.0 to 6.0/m2, a little low value as compared to molluscs and actiniarians
components.

Our knowledge on the ecology of molluscan fauna in Indian Man-
groves are available through the works of Radhakrishna and Janakiram
(1975) in Godavari and Krishna estuary, Murty and Rao (1977) in
South Indian mangrove swamps. From the data on molluscs only
Littorina melanostoma, Assimnia brevicula, Cerithidea cingulata, Teles-

coptum telescoptum and Onchidium sp. are the common forms found in

Macchilipatnam mangrovc area in Krishna estuary and in the present
study ; while the Litiorina undulate is the only species occurred in

mangroves of Godavari and in the present study too.

The results of the present finidings indicate that the faunal commu-
nity comprising a variety of species, form an integral component of
the mangrove ecosystem but the degree of association and adaptation
to such an environment diferred from species to species, This is

12
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attributed to the varied pattern of feeding habits and competition.
At the same time the distribution and abundance of fauna are influenced
by various physical and biotic factors of this complex ecosystem.

SUMMARY

The paper deals with the hydrobiological findings in and around
Prentice Island, a typical and virgin forest delta of Sundarbans man-
grove ecosystem. The floral components documented are mostly
represented by members of the genus Avecinnia, Ceriops, Bruguiera
and Acanthus, The salinity varied from 22.0-26.2%, as compared to
the temperature 26.0-29.5°C. The most common groups of macro-
benthos accounted are molluscs, crustaceans, actiniarians, polychaetes,
nemertines and gobiids. The diversity as well as the density of various
species composition comprising the faunal community are discussed
in response to various ecological stresses in different biotopes.
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OBSERVATION ON APHIDS (HOMOPTERA : APHIDIDAE)
INFESTING BAMBOO PLANTS IN SIKKIM,
NORTH EAST INDIA

By
BasanT K. AcarwaAlA anND M. R. GHosu?
Department of Life Science, Calcutta University
Post Graduate Centre, Agartala, India
(With 6 Text-figures and 1 Table)

INTRODUCTION

Bamboo plants constitute an important part of forest wealth in eas-
tern India. In Sikkim, a state of north east India, warm temperate
zone i. e. from about sea level to localities having altitude of ¢ 2000 m
bamboo plants occur either as dense forest or in scattered clusters.
Livelyhood of people in the state depends mostly on the forest wealth,
bamboo constituting a substantial share in it. Over 16 species of
bamboos occur in Sikkim, including Bambusa tulda, B. wvulgaris, Dendro-
calamus hamiltoni, D, hookeri, Pseudostachyum polymorphum, Melocanna
baceifera, Arundinaria sp. Rich belts of Bambusa spp. and Dendrocalamus
spp. occur in well-drained parts of hills, slopes and valleys.

Ghosh A. K. (1974) published informations on aphids of economic
importance in india, wherein 15 species have been reported from Bam-
boos, from all over Indian region. In Sikkim region, 10 of the 15
species have been noted, besides Neoceratovacuna panicicola (Takshashi),
which is known from Andropogon, Oplismenus and Panicium elsewhere.
As such aphids infesting bamboo plants in the state comprise of 11
species under 9 genera and 3 subfamilies. Of these, at least 3 species
were found to be important from economic point of view as was
revealed by the extent and intensity of other infestation. Frequent
observations on these aphids in the field resulted in the collection of
interesting information on their biology. This paper embodies these
observations and provide a running key to the identification of aphids
infesting bamboo-plant along with necessary diagrams.

MATERIALS AND METHODS

Survey for aphids was conducted in a systematic way by selecting
localities at different altitudinal strata by random sampling method

o

1, Department of Agricultural Entomology, Bidhan Chandra Krishi Viswavidyalays,
Kalyani, West Bengal.
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during the period 1969-1977. All species of bamboos were scrupulously
and meticulously searched for presence of aphids at regular monthly
intervals in each of the selected localities. A part of the colony
was collected when encountered and records on the intensity of
infestation, host plant species, effects on the host plant and other
associated insects were maintained carefully. The aphids obtained
were processed and mounted by the method of Eastop and van Emden

(1972) and identified for the purpose of this study.
ResuLts AND Discussions

The survey revealed the occurrence of as many as 11 species of
aphids on different species of bamboos found in Sikkm. The names
of the species arranged systematically is given in the following :

Subfamily ApHIDINAE

L. Melanaphis bambusae (Fullaway)

Subfamily DrepANOSIPHINAE

2. Takecallis arundinariae (Essig)

Subfamily HORMAPHIDINAE

Astegopteryx minuta (van der Goot)

Ceratoglyphina bambusae bengalensis L. K. Ghosh
Ceratovacuna indica Ghosh, Pal and Raychaudhuri
Ceratovacuna lanigera Zehntner

b

Ceratovacuna silvestris (Takahashi)

Glyphinaphis bambusae van der Goot

*

© 3o W

Neoceratovacuna panicicola (Takahashi)
10. Paraoregma alexanderi (Takahashi)
11. Pseudoregma bucktoni Ghosh, Pal and Raychaudhuri

KEY TO THE SPECIES

1. Empodial hair strap-like ; clypeus with nose=
like process (Fig. 1) ; spinal hairs arranged in
longitudinal rows excepting on tergite 7 where
these apart ; only alate known. »»« Takecallis arundinarias (Essig)

Empodial hair never as above; clypeus with-
out any process “ie ose 2
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FIG.1

F1G.3

Text-figs. 1-3. 1. Head of Takecallis arundinariae (Essig) showing nose-like clypeus.
2, Head of Melanaphis bambusae (Fullaway) showing multifaceted eyes.

8. Head of Ceratoglyphina bambusae bengalensis Ghosh, showing frontal
horns placed far apart.
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Eyes in apterae multi-faceted (Fig. 2) ; siphun-
culi 0.06-0.08 X length of body and 0.85-0.88 X

length of elongated cauda ; processus ter-
minalis about 3.30-4.50X base of last antennal

segment ; cauda with 4-5 hairs. . Meclanaphis bambusae (Fullaway)

Eyes in apterae 3-faceted siphunculi poriform
or cone-shaped ; cauda rounded or knobbed. --- 3

Head in apterae without any frontal horn ;

subanal plate bilobed ; Suphunculi cone-shaped

and without hair ; cauda knobbed and knobbed

portion nearly pentagonal ; secondary rhinaria ,

in alatae transversely elliptical or oval ... Glyphinaphis bambusae van der
Goot

Head in apterae with well-developed frontal
horns ; subanal plate rounded or bilobed. 4

Cauda and subanal plate rounded ; frontal
horns placed far apart (Fig. 8) +«+  Ceratoglyphina bambusae benga-
lensis Ghosh

Cauda knobbed ; subanal plate indented or
bilobed, 5

Wax-gland cells in apterae laterally com-
pressed and arranged in a row on the margin
of the body but those on abdominal segment 8
placed spinopleurally in two groups leaving
the median area free in apterae ; both dorsoapi-
cal hairs on 2nd tarsal segments with funnel-
shaped apices, in alata one of these hairs with
acuminate to blunt apices. -« Astegopteryx minuta (van der Goot)

Apterae with either rounded wazx-gland cells or
with cribriform wax pores ; in apterae either
both dorsoapical hairs on 2nd tarsal segments
with swollen apices or at least one with sach
apex and the other with blunt apex. 6

Oribriform wax-pores present over almost
entire body ; one of the dorsoapical hair on
2nd tarsal segments with swollen apices, the
other with blunt apices.

-1

Abdomen with rounded wax-gland cells'; both
dorsoapical hairs on 2nd tarsal segments with
swollen apices. 8

Abdomen in apterae with marginal sclerites

on all segments ; wax-gland cells absent but

cribriform wax-pores scattered a&ll over the

body ;<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>