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CHOLESTEROL ABSORPTION IN THE ROACH, 
PERI PLAN ETA AM ERICANA

M a d h u  JosHi * &  H a r i  C. A g a r w a l  
Departm ent o f Zoology, University o f Delhi, Delhi,

India 110007

( Received 21 August 1976)

The absorption of cholesterol in the alimentary canal of the roach, Periplanela americami, takes 
place predominantly in the oesophagus and crop followed by the gizzard and gastric caeca. The 
cholesterol which was esterified in the gut increased gradually in some tissues with increase in time.

IN TR O D U C TIO N

Insects are unable to synthesize sterols 
which are therefore essential com ponents of 
their diet ( C l a y t o n ,  1964). The sterol 
requirement of ail insects can be met with 
dietary cholesterol ( D a d d ,  1973). The 
insects are apparently able to  absorb the 
dietary sterols from their alimentary canal. 
Detailed studies on the absorption of 
sterols in mammals are on record 
(W is e m a n , 1964), but such studies in insects 
are, however, greatly inadequate. The 
absorption of cholesterol and other sterols 
has been investigated in the roach, Eurycotis 
f io r id a m  ( C l a y t o n  e t a l ,  1964) where it 
occurs predom inantly in the crop and to 
some extent in gastric caeca. In the silkworm 
larvae, Philosamia cynthia, the ingested 
cholesterol is absorbed from the gut wall 
( C h i n o  &  G i l b e r t ,  1971). However, 
according to H o u s e  (1974), lipids are 
generally not absorbed in the crop o f 
insects. As the main site o f  cholesterol 
absorption in insects is not very clear, 
studies were undertaken on the cholesterol 
absorption in P. americana.

M A TERIALS AND M ETH O D S

A dult male Am erican cockroaches reared and 
m iin tained on rat food were used in these

* Junior Research Feilow, Council o f Scientific & 
Industrial Research, New Delhi, India.

experim ents. The insects were used within 4 m onths 
after the final m oult. The experim ental insects were 
starved for 24 hours prior to the test meal. The 
test meal consisted of a paste o f casein and 
glucose (1 :2). Cholesterol (25 ‘̂ g) and 0.058 (tCi 
c h o le s te ro l-4 - '‘C (sp. act. 4 2 .4 m C i/m M ) were 
added dissolved in diethyl ether to the paste and 
mixed thoroughly. E ther was evaporated completely 
and the roaches allowed to  feed individually. 
A lm ost all the test meal was consum ed and the 
roaches were no t given any food thereafter. The 
quantity  o f the left over food was 1.5 to 5 .0  per cent 
o f  the diet. At different time intervals hemolym ph 
was collected by cutting the antennae o f the roaches 
and centrifuging them at a low speed. The 
quantity o f haem olym ph collected was measured. 
The roaches were dissected in cold saline and various 
parts o f the alim entary canal were rinsed with cold 
saline and the unabsorbed food removed and the 
quantity  determ ined. As the roaches were not fed 
with any m ore food, no faeces were obtained during 
the experim ental period. F a t body was also 
collected. The tissues were extracted for lipids 
after hom ogenizing in chloroform  : m ethanol (2 :1 . 
v/v) and the non-lip id  contam inants washed by the 
m ethod of F o l c h  et al. (1957). T he purified extracts 
were evaporated to dryness in vacuo and the residues 
were dissolved in a known volum s of chloroform . 
Separation o f  lipid classes was achieved by thin 
layer chrom atography using hexane, diethyl ether 
and acetic acid (9 0 ; 1 0 : l , v w ) a s  the developing 
solvent system. The spots were visualised by
exposure to  iodine vapours. The cholesterol and
its esters were identified by using appropria te  
standards. The spots were scraped off and mixed 
with 10m l o f scintillaiion fluid (0 .5 °„  PPO and 
0 .0 5 %  POPOP in toluene) and the radioactivity 
determ ined in a Packard Liquid Scintillation
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Spectrom eter (M odel 3320). The efficiency of 
counting o f individual samples was determ ined and 
the appropriate  quenching corrections made.

Histochemical studies

The roaches were fed 5mg cholesterol each 
along with casein and glucose as described above. 
A fter 24 hours the various parts o f the alim entary 
canal were dissected out and fixed in neutral 
form alin for one day and then gelatin blocks m ade 
according to the m ethod o f B a rk a  &  A n d e r so n

(1963). The sections were cut at a thickness of
10 ^ m  in a cryostat a t-20"C . The sections were 
dehydrated in the usual m anner, stained with Sudan 
Black B and m ounted in glycerine jelly. The control 
roaches were fed on only casein and glucose and the 
tissues processed as above.

Ligation o f  the digestive tract

A ligation was attem pted between the crop and 
the gizzard of the roaches. The m ethod used was 
essentially the same as described by C la y t o n  et a!.
(1964). except th a t the ligation was between the 
crop  and gizzard in P. aniericana. The insects were 
given food and water ad lihitum  after the operation 
until they recovered. They were then starved for 
one week and gi''en a diet o f 20 mg ripe banana 
with 0 .36  ^ C i  o f ’H -cholesterol (sp. act. 7 C i/ 
mM ). The ligature was tightened soon after the 
consum ption of the test meal. The roaches were 
dissected after 24 hours and the radioactivity 
estim ated as described above w ithout separating 
the cholesterol esters from cholesterol. Any roach 
showing an im proper ligature was discarded. 
The control roaches were treated in the same 
m anner except that no ligature was involved.

RESULTS AND D IS C IS S IO N

The data presented in Table 1 shows 
the absorption of cholesterol in different 
parts of the alimentary canal of P. americana 
a t various time intervals after feeding. Of 
the cholesterol present in the diet only about 
21% was absorbed in 1 hour which increa­
sed to about 38% in 2 hours. Twelve to 
24 hours after feeding only about 14% of the 
cholesterol was detected in the tissues ana­
lysed (Table 1). From  the data it appears 
that most of the cholesterol absorption had 
taken place by 12 hours after feeding.

The oesophagus and crop were the 
m ajor sites of cholesterol absorption (Table 1). 
On the basis o f per mg tissue, oesophagus 
had the highest cholesterol content. However, 
on the basis of total cholesterol content, the 
crop showed the maximum, fn one hour’s
time the crop accounted for about 11.2 per­
cent o f the cholesterol in the diet whereas 
oesophagus contained only 3 .6  per cent. 
This is perhaps obvious as the crop is much 
larger than the oesophagus. The histochetni- 
cal studies also showed that crop was the
major site o f cholesterol absorption in
P. americana (Fig 1). The crop of the 
cholesterol fed roaches showed the presence 
of much more Sudan Black B positive m at­
erial than the controls. The mid gut showed 
very little o f such Sudan Black B positive 
material. The additional Sudan Black
B positive material in the cholesterol fed 
roaches was apparently due to the cholesterol 
absorbed as the lipids including cholesterol 
are stained by Sudan Black B ( B a r k a  &  
A n d e r s o n ,  1963). The results of the diges-

T able 2. Per cent =H-cholesterol incorporation 
into the tissues o f P. americana, with a ligature 

between the crop and the gizzard, 24 hours 
after feeding.

0//O cholesterol absorbed

C ontrol
(3)

R oaches with ligature 
<3)

Crop 55.05 84.3
Gizzard 5.3 4.1
G astric caeca 23,7 6 .3
M idgut 5 .0 2 .3
Fat body 3 .9 1.1
Hemolymph 1.7 1.8

tive tract ligation experiments further confirm 
that the crop is a major site of cholesterol 
absorption (Table 2). I t  is seen that even 
in the roaches with ligation between the crop 
and the gizzard there was sufficient absorp­
tion and cholesterol and its distribution in 
various tissues even though it was slightly



less than the controls. In Eurycotis floridana 
crop was found to be the m ajor site of 
cholesterol absorption. However, in this 
study apparently the oesophagus was either 
not considered at all or was taken along 
with the crop ( C la y t o n  et al., 19 6 4).  In the 
larvae o f the silkworm, Philosamia cyntliia, 
the cholesterol absorption was shown to be 
in the midgut (C h in o  & GiListRT, 1 9 7 1 ).  

According to  the earlier work, fats were 
believed to be absorbed in the crop of the 
roaches, but later work has shown this not 
to  be true (H o u se , 1 9 7 4 ) .  It is apparently 
possible that cholesterol is absorbed in the 
crop of roaches, whereas other lipids are 
absorbed elsewhere in the gut.

The gizzard also contained a significant 
am ount of cholestrol. The gastric caeca 
showed a continuous increase in the chole­
sterol content whereas in oesophagus, crop 
and gizzard, first there was an increase in the 
cholesterol content followed by a dechne. 
Cholesterol was also found in the haemo- 
lymph and fat body showing that the 
absorption has indeed taken place (Table 1).

The predom inant form of cholesterol 
absorbed was unesterified (Table 1). However, 
with the increase in time after feeding the 
cholesterol ester increased gradually at least 
in some tissues. The proportion of free 
cholesterol to the ester in P. americana was 
about 7 1 : 2 9 ( V r o m a n  etaL, 19 6 4).  However, 
in the present studies the free cholesterol 
was much more than reported in the earlier 
study. The enzyme, sterol ester hydrolase is 
very active in the digestive tract of higher 
animals and is considered to be essential 
during the absorption of sterols ( V a h o u n y  &  
T r e a d w e l l , 19 68).  In case of insects such 
enzyme studies have been carried out in the 
roach, P. americana where the cholesterol 
esterases were found in the homogenates of 
the various parts of the alimentary canal 
and which were active in both esterification

and hydrolysis o f cholesterol and its esters 
( C a s id a  £>/a/., 1957). The cholesterol ester­
ase also occurs in Galleria mellonella ( C l e ­
m e n t  &  F r i s c h ,  1946). Recently A g a r w a l &  
N air(1 9 7 6 ) have studied cholesterol ester 
hydrolase in the larvae o f Trogoclerma 
granarium  and found that the enzyme speci­
ficity is directly correlated with the utilization 
of various cholesterol esters by this insect. 
Further, enzyme inhibitors like cholesteryl 
methyl ether and cholesteryl chloride also 
inhibit the utilization o f various cholesterol 
esters by this insect. However, the role if 
any, o f these enzymes is not known in 
cholesterol absorption in insects. Besides, 
it will be o f interest to know what is the 
m ajor site o f cholesterol absorption in 
different groups of insects.
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HISTOLOGICAL AND HISTOCHEMICAL STUDIES ON THE 
MALE ACCESSORY GLANDS OF CULICINE MOSQUITOES

ViMLA A d l a k h a ,  s . B h a r g a v a *  &  M. K. K. P i l l a i  
D epartm ent o f Zoology, University o f D elhi, Delhi, India 110007

(Received 10 October 1976)

The paper deals with studies on the development, histology and histochemistry of the male 
accessory glands of Aedss aegypli and Culex pipiens fatigans. The paired accessory glands in 
both the species grow rapidly from pupal stage till they m ature in two-day old adults. The 
glands have an outer layer of muscles and an inner layer of simple columnar secretory cells. In 
Ciilex the gland has a central lumen in pupal stage while it Is partly filled with cells in Aedes. 
The secretory cells are similar morphologically hut secretory activity is more in the posterior 
part o f the glands than in the anterior part in both the species. The secretory granules in Aedes 
are small and are present in the lumen of the gland within polygonal cells whereas in Culex 
they are large and are not in bound form. Histochemical study suggests th a t the secretion is 
predominantly proteins, rich in SH -containing amino acids. Further histochemical evidences 
indicate the presence of glycogen in the secretions of Aedes and Culex, and mucopolysaccharide in 
Culex  only. The relevance of these findings is discussed.

IN T R O D U C T IO N

Recent studies have shown that the 
passage of male accessory gland substance 
into female m osquito triggers many physio­
logical changes in the female ( L e a h y  &  
C r a i g ,  1965; C r a i g ,  1967; D o w n e ,  1975; 
A d l a k h a  &  P i l l a i ,  1975, 1976). The
accessory glands in adult male mosquito 
enlarge prior to mating and diminish in 
size after mating (L u m , 1961; F o s t e r  &  
L e a ,  1975). However studies on histology 
and histochemistry of accessory glands have 
not received much attention. Only 
ultrastructure o f  the male accessory glands 
of Culex pipiens pollens ( T o n g u  et a l ,  1972) 
and of the secretory cells in Aedes aegypti 
have been reported so far ( D a p p l e s  ef al.,
1974). Stud'es on the chemical nature of 
the accessory gland secretion are incomplete. 
In Ae. aegypti, the secretion of the gland 
is reported to be proteinaceous and two

U G C  -  Teacher F e llo w ; Present address 
D epartm ent of Zoology, Govt. College, Ajmer, 
R ajasthan, India.

proteins have been identified ( F u c h s  et al.,
1969). The present paper deals with a 
comparative study on the development, 
histology and histochemistry o f the male 
accessory glands in two species o f culicine 
mosquitoes viz. the yellow-fever m osquito, 
Ae. aegypti and the tropical house m osquito, 
Culex pipiens fatigans.

M A TERIALS AND M E T H O D S

M osquitoes for the present study were taken 
from  colonies o f Delhi stra ins o f Ae. aegypti and
C. m aintained a t 28" C  and 80%  R H  in
an inseciary ( A d l a k h a  &  P il lai , 1975). Accessory 
glands from male pupae and adults a t different 
time intervals after emergence were dissected ou t in 
/4«/ei-R inger solution. Size o f the gland was 
measured by means o f a calibrated ocular m icro­
meter, For histological studies the glands were 
fixed in Bo u i n ’s fluid and processed for paraffin 
em bedding and the sections were stained with either 
D elafield  or H arris  haem atoxylin and Alcoholic 
eosin. For histochem ical study Bo u i n 's fixative was 
used for carbohydrate, C a r n o y ’s fixative for D N A  
and R N A  and 10% neutral form alin for proteins 
and lipids. The tissues were either em bedded in



paraffin and processed or they were em bedded in 
gelatin and sectioned in a  cryostat. The 
following histochemical m ethods have been per­
form ed according to the different m ethods cited in 
Histochemistry  (P earse, 1968). Proteins were 
dem onstrated by m ercury brom ophenol blue 
m ethod, cysteine end cystine by paraldehyde 
fuchsin m ethod (E w e n , 1962), arginine by 
S akagucfti reaction, tyrosine by M il lo n 's reaction, 
basic protein by fast green staining at pH 8, 1 2 - 
glycol by PAS m ethod, acid mucopolysaccharides 
by alcian blue, lipids by sudan black B, neutral 
lipids by oil red O m ethod, and nucleic acids by 
methyl green pyronin m ethod and by F eul g en  fast 
green m ethod.

Morphology
RESU LTS

In Ae. aegypti and C. p. fatigans the 
accessory glands develop as a pair of 
bud-like outgrowths from either side of the 
seminal vesicles in early pupal stage (Figs.
1 & 6). At this stage the glands are tran ­
slucent and occupy two th ird s 'o f the last 
abdom inal segment. In the adult, the glands 
increase in length and diam eter and 
occupy almost the whole o f the last 
abdom inal segment. The glands in both 
Culex and Aedes exhibit a progressive 
increase in size from pupal stage till two 
days after adult emergence as evidenced by 
the data presented in Table 1. Tw o-day 
old males are m ature enough to inseminate 
the females and normally the males mate 
only on the third day. The accessory glands 
in Aedes grow more in diameter, the 
increase being about 67 % as com pared to 
increase in length which was only about

30% from  pupal to tw o-day old adults. On 
the other hand, in Culex the glands grow 
more lengthwise, the increase being about 
55% while the diam eter increased only 
about 30% from the pupal stage. The 
m ature glands Aedes are opaque white in 
colour while in Culex they are yellowish. 
A t this stase the glands are fully filled with 
their secretions.

Histology

Accessory glands in both Aedes and 
Culex have an outer thin muscular layer and 
an inner layer o f colum nar cell?. The 
centre o f the gland has a lumen partly 
filled by secretory cells in the pupa which 
later on gets completely filled with secre­
tions in the adults. Each secretory cell has 
a large nucleus with 12 to 14 nucleoli. The 
secretory cells are absent where the glands 
join the seminal vesicle. The glands in 
Aedes and Culex do not have sperms at any 
time in them.

In Aedes the accessory glands in the 
pupal stage show loosely packed secretory 
cells with round nuclei and large inter­
cellular spaces (Figs. 2 & 3). In newly 
emerged adults the secretory cells enlarge 
and also increase in num ber thereby redu­
cing the intercellular spaces (Fig. 4). In the 
pupal stage the lumen is partly packed with 
secretory cells and later these cells filled 
with more secretion and become polygonal 
in shape. In 1-day males the num ber of 
polygonal cells become more and in 2-day

T able 1. M easurem ents o f the male accessory glands of Ae. aegypti and C. p. fatigans

Stage
Length in micron D iam eter in micron

Aedes Culex Aedes Ciiiex

Pupa 293.3 ±  16.7 112 ±  12.6 108.3 ±  2 .5 132.2 ± 5.8

Newly emerged adult 330.3 +  10.3 319 +  6 .3 119.2 ±  5 .9 137.5 3.3

1 day old adult 374.7 ±  7 .4 334 d= 2 .7 163.9 ±  6.1 151.8 5.3

2 day old adult 391.7 ±  12.8 492 ±  11.5 177.1 ±  5 .0 170.5 ± 9.3



Figs. 1-5. M ale accessory glands o f A. aegypti. Fig. 1. accessory glands of 2 -day old adults; 
Fig. 2. 1 .s . o f the gland of early pupa showing the secretory cells and central lum en; Fig. 3. t. s. of 
the gland o f late pupa showing the central lumen filled with secretory cells; Fig. 4. t. s. o f the gland 
of newly emerged adult and 5. t. s. o f the gland of 2-day old adult showing secretory granules in 
polygonal cells.

Figs. 6-9. M ale accessory glands of C. p. fatigans. Fig. 6. accessory glands of late pupa; Fig. 7a. t. s. 
o f the gland o f late pupa showing central lum en ; Fig. 7b. the same enlarged; Fig. 8a. t. s. o f the 
gland of 1 -  day old adult showing secretion in the lum en; Fig. 8b. the same enlargea and Fig. 9. t.s. 
o f the gland o f 2 - day old adult showing the lumen completely filled with secretory granules.





l igs to 11 I S of the gland of/Iw/i'.v an J  C h / i ' a  respectively showing glycogen (PAS m ethod:,
l-igs 12'13. 1. S. o f the gland or and V respectively showing PA I- response (c\stem e and
cystine bound proteins)
Kig 14 T S. o f the gland of Aedcs showing lipids (Sudan black B m ethod),
t-'ig, !5 r  S, o f the gland of Aedes showing neutral lipids (Oil red 0 method).
Fig, 16. I . S, o f the gland of Cidex showing acid m ucopolysaccharide (Alcian blue m ethod).





old glands the lumen shows the secretion 
partly free and partly within the cells 
(Fig. 5). The secretary granules are small 
in size.

In the pupal stage of Ciilex the secre­
tory colum nar cells are closely packed 
leaving no intercellular spaces (Figs. 7a, b) 
and the central lumen of the gland has less 
secretory ceils than in Aede^. In 1-day old 
males the lumen shows presence o f free 
secretory granules which are bigger in size 
(Figs. 8a, b). The nuclei in the secretory 
cells are oval in shape. In 2-day old glands 
the entire lumen is filled with secretory

granules (Fig. 9). In m ature glands the 
secretory cells recede to  the lining epithelium 
thereby increasing the space o f the lumen.

Histochemistry

The results o f the histochemical tests 
are summarized in Table 2. In the adult 
Aedes posterior region of the gland shows 
more intense PAS positive response as 
compared to the anterior region indicating 
difference in the secretory activiiy o f the 
cells (Fig. 10). In the adult Culex the PAS 
positive granules were confined to  the 
central lumen only (Fig. 11). Acetylation

T ablh 2. D ata on the histochemical tests perform ed on the male accessory 
glands of Ae. aegypti and C. p. fatigans

Adult

Test perform ed Pupa Newly emerged 1 day old 2 day old

Aedes Culex Aedes Culex Aedes Culex Aedes Culex

A. Protein and am ino acids
i) General (brom ophenol

blue) *
ii) Arginine (Sakaguchi

oxine reaction) —
iii) Tyrosine (■ M u l o n 's

reaction) —
iv) Cysteine and Cystine

(Paraldehyde fuchsin 
m ethod) ♦

B, C arbohydrates
i) General (Periodic Acid

Schiff reaction) ♦
ii) Acid m ucopolysacc­

haride (alcian blue)

C. Lipids
i) General (Sudan-black B ) - -

ii) N eutral lipids (Oil red O) —

D, Nucleic acids
i) M ethyl green pyronin ***

ii) Feulgen fast green ***

---------- N ot observed-
-----------N ot observed-

**5fe

— N o response to  tests
* Faint reaction 

** M oderate reaction 
*** High intensity



with acetic anhydride and pyridine blocks 
the PAS response. This confirms the pre­
sence o f neutral polysaccharides in the 
secretion. Treatm ent with 1 % diastase before 
PAS treatm ent showed almost no staining 
with PAS further confirming that the poly­
saccharide is glycogen. Presence of acid 
mucopolysaccharide is tested by alcian blue 
method. The secretion of mature glands of 
Culex has showed positive response (Fig. 15) 
but not so o f Aedes.

M ercury brom ophenol blue method 
shows positive response in pupal and adult 
accessory glands of both the species. With 
increase in age the intensity o f staining is 
more in the secre.ion than in the secretory 
cells and thus it indicates it is mainly pro- 
teinaceous. S a k a g u c h i  reaction for argi­
nine and M il l o n ’s reaction for tyrosine are 
negative in all developing stages of both the 
species. However, the secretory granules 
are found to  be positive to PAF reaction 
for cysteine and cystine. In the adult glands 
the staining is m ore intense in the posterior 
region than in the anterior region both in 
Aedes and Culex (Figs. 12 & 13). G lands 
stained with fast green at pH  8 .0  show 
positive response indicating the presence of 
more of basic amino acids in proteins.

Tests for lipids are performed only in 
the adult glands. Sudan black B for general 
lipids is positive in the proximal part o f the 
secretory cells in both the species, though 
the staining was faint as compared to  fat 
cells. Oil red O staining shows a small 
am ount of neutral lipids detected as small 
droplets uniformly distributed in the secre­
tory cells o f the glands. The staining re­
action is not intense as normally seen in the 
fat cells (Figs. 14 & 15).

Methyl green pyronin staining is posi­
tive in the gland. In the pupal stage the 
cells show mainly bluish green colour of the 
methyl green but in the adult stage the

cells become pinkish due to pyronin 
staining. These indicate that there is 
abundant DNA in the secretory cells o f 
the pupal stage and R N A  in the secretory 
cells of the adult stage o f both  Aedes and 
Culex. Control slides hydrolysed by 1 N  
HCI at 90°C did not take up the stain. 
These results are further confirmed by 
F e u l g e n  fast green method.

D ISC U SSIO N

The present study has revealed that the 
accessory glands o f Ae. aegypti and C .p .  
fatigans have an outer circular muscle 
sheath and an inner layer of simple cells. 
The development and subsequent increase 
in size o f the glands in mature males are 
almost identical. The increase in size during 
post emergence m aturation period is due to 
the accumulation o f secretory materials in 
the gland cells ( D a ppl e s  et al„ 1974). 
Accessory glands of Aedes differ from those 
of C. p. fatigans in having small central 
lumen. In C. p. pallens {lotiG V et al., 1972) 
the glands have narrow canals in the centre 
in place of lumen. The cells of the glands 
are all morphologically identical and are 
found to be secretory. U ltrastructural 
studies have shown that the cells o f the 
accessory glands in Ae. aegypti are m orpho­
logically similar ( D a ppl e s  et al., 1974) unlike 
in C. p. pollens wherein there are four types 
o f morphologically different secretory cells 
in the accessory glands (T o n g u  et al., 1972).

In Ae. aegypti the secretion of the 
mature glands is bound in polygonal cells. 
This is supported by the findings of D a ppl e s  
ct al. (1974) as they have suggested that the 
secretion is apocrine in Ae. aegypti and that 
the secretion-laden cells are pinched off 
torm ing mem brane bound packets of 
secretory granules and other cytoplasmic 
com ponents and that the loose cytoplasmic 
material is also released during the apocrine 
process and before the cell membranes are



reformed. However, in C. p. fatigans  the 
secretion is not in bound form. In C. p. 
pollens three types o f secretory granules have 
been observed; of these only one type is 
found to be free and the other two types are 
bound in membranes ( T o n g u  et al., 1972). 
W hether the release of secretion in C. p. 
fatigans is holocrine or apocrine is not clear 
from the present study. The glands in both 
the species are devoid o f secretory granules in 
their pupal stage. The secretory granules of 
Aedes seem to be finely granular and in 
bound form while in Culex they are bigger 
and not in bound form.

In both the species the secretory cells 
of the posterior region are shown to be 
more active with regard to PAS staining and 
PAF staining suggesting the existence of two 
types of secretory cells. Electron microscopic 
studies of the glands of Ae. aegypti have 
revealed only two types of secretory cells, 
the anterior cells being less active than the 
posterior ones ( D a p p l e s  a/., 1974). Histo- 
chemical studies on nucleic acids reveal that 
the DNA content was more in early stages 
of the development of gland and later more 
RN A  could be seen in cells near the 
centre. This evidently coincides with the 
biosynthesis o f secretory substances in the 
cells of the glands. The present study 
indicates that the secretions in both the 
glands are predom inantly protemaceous. 
The accessory gland substance o f Ae. 
aegypti known as m atrone ( C r a i g ,  1967) 
consists o f two protein fractions. O f these 
only one fraction stimulates oviposition, 
but both together ensure monogamy in 
females ( F u c h s  et at., 1969; F u c h s  &  
H is s , 1970, Hiss & F u c h s ,  1972). The 
accessory gland secretion of Aedes and 
Culex is found to be rich in SH -containing 
amino acids. Similarly in C. p. pallens the 
secretion o f the gland is stainable with 
aldehyde fuchsin and the authors have 
suggested a ptobable horm onal function for 
{he accessory glands ( T o n g u  et al., 1972).

The presence o f the polysaccharide gly- 
cogn in adult gland suggets that the secretion 
may be a glycoprotein. Earlier biochemical 
evidence in Ae. aegypti indicates that the 
main constituents o f m atrone may be 
glycoproteins or a protein and a polysaccha­
ride ( F u c h s  et a l ,  1969). The secretion of 
the accessory glands o f Culex shows the 
presence o f acid mucopolysaccharides 
though its significance is not clear. Recent 
studies have shown that the accessory 
gland substance is involved in blood intake 
and blood digestion o f the female mosquitoes 
( A d l a k h a  &  PiLLAi, 1976; D o w n e ,  1975) 
and it is also essential for the fertility of 
the eggs ( A d l a k h a  &  P i l l a i  1975). The 
multifarious functions of glands do suggest 
the possibility of many chemical components 
in their secretion.
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TRANSMISSION STUDIES OF WATERMELON MOSAIC 
VIRUS BY APHIDS
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Comparative efficiency of four species o f aphids as vectors o f watermelon mosaic virus revealed 
Aphis gossypii as most efficient vector. Lipaphis pseudobrassicae and Aphis nerii are reported as 
additional vectors of watermelon mosaic virus. A detailed study of virus-vector relationship was 
made using Aphis gossypii. Transmission of the virus was apparently non-persistent.

INTRO D U CTIO N

W atermelon mosaic virus is more 
prevalent than any other cucurbit viruses in 
areas o f Eastern U ttar-Pradesh. It infects 
several cucurbits and causes a heavy loss by 
reducing the quantity and quality o f its fruits. 
B h a r g a v a  & T e w a r i (1970) and B h a r g a v a  

o/. (1975) found that watermelon mosaic 
virus perpetuates on a number of cucurbits 
throughout the year and the vectors Myzu.i 
persicae and Aphis gossypii play an im port­
ant role in its transmission in nature. R a z v i 
&  K h u r a n a  (1968) found that Aphis gossypii 
constitutes a m ajor com ponent o f  the vector 
population in G orakhpur. In the present 
investigation detailed studies were under­
taken to find out the virus-vector relation­
ships of watermelon mosaic virus with its 
most efficient vector Aphis gossypii.

M.ATERIALS AND M E T H O D S

All the experiments were carried out in an 
insect-proof cham ber which was regularly fumigated 
to keep it free from  insects. C ultures o f w ater­
melon moasic virus originally collected by 
B h a r g a v a  &  T ew ar i  (1960) was m aintained on 
Cuciirbita pepo L. Var. caserta plant by mechanical 
inoculation. Test plants Cuciirbita pepo L. Var. 
caserta were grown in 22 5 cm earthen-pots. The 
condition o f insect and the method,? o f culturing 
and handling of the insects were the same as those

described by W a tso n  &  R o berts  (1939). The test 
aphids were collected from  various host plants in 
the field and placed in a  collecting cage until used. 
The insects were transferred from  collecting cages 
to 15 cm petri dishes by m eans o f a  camel hair 
brush. Only full grown apterous aphids were used. 
Unless otherwise sta ted  the aphids were given four 
hours preacquisition fasting, two m inutes acquisi­
tion feeding and twenty four hours infection feeding 
time. Five infective aphids were used in each test. 
D uring the acquisition feeding insects were 
watched through a m agnifying lens to  see when they 
took  up a feeding position and the tim e was 
recorded from them. A t the time of post acquisi­
tion feeding the test plants were covered with 
glass chimneys. These insects were killed a t the 
end of experiments by spraying 3 % Folidol E 605 
solution. The plants were kept for one m onth 
under observation. The sym ptom s o f infection 
produced by infective aphids appeared after 10 to  
12 days.

RESU LTS

Comparative efficiency o f  four vectors to 
transmit watermelon mosaic virus

Results in Table 1 indicate that of four 
aphids tested, Aphis gossypii is more 
efficient vector of watermelon mosaic virus 
which is followed by M yzus persicae, 
Lipaphis pseudobrassicae and Aphis nerii. 
Therefore, Aphis gossypii was selected for 
detailed examination o f virus -  vector 
relationships.



T able 1. C om parative efficiency o f four aphids as vectors o f  w aterm elon m osaic virus

A phid vector H ost plant N um ber o f plants 
infected ou t o f  30

Percentage o f 
infection

Aphis gossypii Lage liar ill vulgaris 
S c h a r d . 26 86. 6

M yzus persicae Raphanus sativus L . 24 80. 00

Lipaphis pseudo- 
brassi cae Brassica compestris L. 18 60. 00

Aphis nerii Calolropis procers L. 15 50. 00

Virus-vector relationships o f  watermelon mosaic 
1. Ejfect o f  preliminary fasting on the 

transmission
Results in Table 2 indicate that aphids 

can acquire the virus even w ithout preli­
minary fasting but the efficiency increased 
when they were given a fast upto  four 
hours. This, however, decreased when the 
preliminary fasting period was increased.

T able  2. Effect o f  prelim inary fasting on 
transm ission

virus and Aphis gossypii 
3. Effect o f  acquisition feeding time on 

transmission

Results in Table 4 show tha t the 
optim um  acquisition feeding time is 2 
minutes. This also shows that with higher 
acquisition feeding time, there was a 
corresponding decrease in the incidence of 
virus transmission.
T able  4 .  Infection transm itted  by the aphid with 

varying acquisition feeding time

Prelim inary 
fasting time 

(hours)

0
2
4
6

N um ber of plants 
infected out of 

15 treated

4
6
8
5

Percentage
of

infection

26.6
4 0 . 0
5.3.3
33.3

2. Influence o f  number o f  aphids on the 
infection
Results obtained (Table 3) showed that 

a single aphid was capable of transm itting the 
virus, although percentage of transmission 
was very low. The optim um  percentage of 
transmission was obtained with a group of 
five aphids.

T able 3. Infection transm itted by different

Acquisition
feeding

time

N um ber o f  plants 
infected out o f 

15 treated

Percentage
of

infection

30 seconds 2 13.33
1 m inute 8 53.3
2 „ 10 66 .6
5 8 53.3
10 ,, 5 33.3
15 5 33.3

4. Effect o f  infection feeding time on 
transmission
The result in Table 5 indicate that 

maximum percentage can be obtained at 24 
hours infection feeding time.

T able 5. Effect o f  infection feeding time on 
transm ission

N um ber of 
aphids trans­
ferred / plant

Plants infected 
out o f  15 
treated

Percentage
nfection

Infection
feeding

time

N um ber o f  plants 
infected ou t of 

15 treated

Percentage
infection

I 5 33.33 ■> 5 33.3
5 10 66 .6 12 7 46 .6

10 9 60 .0 24 10 66 .6
15 9 60 .0 48 8 53.3



5. Ejfect o f  postacquisition fasting  on 
infection

Results (Table 6) show tha t the 
maximum infection occurred when the 
aphids were not starved after acquisition 
feeding. It decreased with increase in 
starvation period and the infection was 
completely lost after one hour.

T able 6 .  Effect o f  post acquisition fasting 
on  infection

Postacquisition 
fasting time

Plant infected out 
o f ! 5 treated

0 m inute 
5 „

15 ,,
30 „
60 „

2 hours

10
8
4
2
0
0

Percentage of 
infection

66,6
53.3 
26 .6
13.3
0
0

6. Ejfect o f  transferring an aphid to a series 
o f  healthy test plants after acquisition 
feeding

An experiment was carried out to find 
out the extent o f plants to which an indivi­
dual viruliferous aphid could infect after 
acquisition feeding. Results (Table 7) show 
that first three aphids caused infection to 
first plant and the 1st and 3rd aphid could 
also infect second plant but not the third.

T able 7. N um ber o f successive plants infected 
by each aphid

N um ber
of

plants

Aphids

1st
2nd
3rd
4th
5th

+
+

+
+

D ISC U SSIO N

Observations made in this study show 
that all the four aphid vectors transm itted

the virus. This also shows the comparative 
efficiency o f these four aphids as vectors and 
Aphis gossypii has been found as most 
efficient vector of watermelon mosaic virus. 
Observations made by earlier workers have 
indicated M yzus persicae to  be the most 
efficient vector of watermelon mosaic virus 
( C a u d r i e t ,  1962; T o b a ,  1963). The ability 
of an aphid species to  transm it the same 
virus in different areas is affected by the 
aphid’s physiological specialization and 
vector specificity o f the virus isolates 
( R o c h o w ,  1960). In the present investigation 
too, M yzus persicae and Aphis gossypii are 
im portant vectors, but Aphis gossypii is 
comparatively more efficient to transm it the 
virus than M yzus persicae. The efficiency 
o f this vector is also suggested by findings of 
B h a r g a v a  e ta l.{ \9 1 5 )  who found Aphis 
gossypii constituting the m ajor com ponent 
o f vector population in areas o f Eastern 
U ttar-Pradesh.

The aphids Lipaphis pseudobrassicae 
and Aphis nerri are being reported for the 
first time as vectors of watermelon mosaic 
virus.

Studies on virus-vector relationships of 
watermelon mosaic virus and Aphis gossypii 
show that a single aphid can transm it the 
virus although, the optim um  percentage of 
infection was obtained by a group of
5 aphids.

Preacquisition fasting up to  4 hours 
increases the efficiency of vector to  virus 
uptake though transmission was obtained 
even without fasting. The maximum 
acquisition of virus was obtained in two 
minutes, subsequently becoming reduced. 
These findings support the views (B r a d l e y , 
1952) that in the acquisition of nonpersistent 
viruses, prim ary or initial probes within 
10 seconds to  1 minute are im portant. 
The preliminary fasting time given to  Aphis 
gossypii increased the efficiency of the aphids



only when short feeding periods were given. 
Similar observations have been made by 
B h a r g a v a  (1951) and m ille r  (1952). After 
1 hour o f post acquisition fasting the aphids 
failed to transm it the virus. The decrease 
in the capacity to  produce infection with an 
increase of post-acquisition fasting period is 
characteristic property o f  non-persistent 
v iru s(W a ts o n  & R o b e r ts , 1939). The vector 
virus relationships under study shows that 
the virus is non-persistent in nature. This 
is further proved by serial transfers of aphid 
to  healthy plants where the aphid ceases to 
be infective very soon while feeding on a 
series o f test plants.

The prevalence of this aphid on wild 
and cultivated cucurbits and non-persistent 
nature o f the virus are responsible factors 
for wide occurrence of this disease in areas 
o f Eastern U ttar-Pradesh.
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Ceratosolen marchali M ayr breeds in the gall figs of Ficus hispida L. The females of this 
species are responsible for cross pollination in this Ficus. C. marchali is protandrous and the 
males are apterous, vermiform and short-lived. Observations on certain aspects of the biology 
and behaviour of C. marchali a re  given and discussed. Brief accounts of the morphology of the 
egg, larval and pupal stages are also given. Six distinct generations of the wasps a re  traced in a 
year. The sex ratios show variation during different generations. The probable reason for this 
is discussed.

IN TR O D U C TIO N

Ceratosolen marchali M a y r  was reported 
from  India by J o s e p h  (1953) among the fig 
wasps emerged from  Ficus hispida L. from  
Kottayam , Kerala. W ie b e s  (1963) reported 
the species from various countries including 
Ceylon, India, China, M alaya and Queens­
land. Earlier, M a y r  (1906) had described 
the species from  Java and G r a n d i  (1928) 
had redescribed the same species from  his 
collections of fig wasps.

The females of C. marchali M a y r  (Fig. 
lA ) are 1.4  to  1.5 mm in length; dorsum  of 
their head, thorax and abdom en mostly 
brownish-black; antennal segments four to 
eleven smoky-brown; remaining parts o f the 
body with pale brownish yellow colouration. 
Wings are hyaline and closely pubescent. 
The males (Fig. IB) which are between
1.1 mm and 1.3 mm in length are uniformly 
pale yellowish-brown. As in the males of 
other genera of fig wasps, they lack wings

Fig. 1. Ceratosolen marchali MAYR-Adults 
: Fem ale (dorsal v iew ); B : M ale (lateral view).



and the abdomen is tucked under the rest of 
the body.

Certain aspects of the biology and be­
haviour o f this species of insect that breeds 
in the receptacles of Ficus hispida, are dealt 
with in this paper.

M A TERIAL AND M E T H O D S

Ficus hispida trees, comm only available in 
Calicut where the work was undertaken, are dioe­
cious bearing seed flowers and gall flowers on 
separate trees. Seed flowers have long-styled 
ovaries and gall flowers have short-styled ones; the 
fig wasps develop only in the latter type of ovaries. 
R egular collection o f gall figs containing insects in 
different stages of developm ent were m ade and were 
b rought to  the laboratory to  study their breeding 
biology and the behaviour o f the adults. Galls 
(modified ovaries) o f the figs were dissected out to 
rem ove the egg, larval and pupal stages for study.

R earing of the larval and pupal stages of the fig 
insects and breeding them in the laboratory  is not 
possible, as the insects can survive only inside the 
fig ovaries. However, rearing o f the adults was 
attem pted after their eclosion in the laboratory. The 
females fed on diluted honey were utilized for the 
study of their oviposition behaviour and longevity.

In nature, the developm ent o f the figs o f  Ficus 
hispida was followed from the tim eofthe irappearance  
till m aturity to estim ate the duration of one life cycle 
and to calculate the num ber o f generations com ­
pleted in a year. Field observations also were made 
on penetration o f the female wasps into the young 
syconium, the nature and tim e o f eclosion of the 
adults and the behaviour o f the female adults before 
flying off in search of tender figs.

O BSERV ATIONS AND D ISC U SSIO N

1. Emergence, copulation and eclosion

The protandrous males come out of 
their galls by making exit holes by means of 
their mandibles. Soon after emergence, 
they are busily engaged in searching, locat­
ing and opening the galls containing the 
females o f their own species. N orm ally they 
do not fail to identify the galls containing 
their own females. On locating one such 
gall, the male makes a small opening on it

by means of its mandibles and then in trodu­
ces the terminal extensile sigments o f its 
abdom en into the gall, holding on to the fig 
gall firmly with its legs. In this way while 
the females are still inside their galls, the 
males fertilize them. D uring this process, 
most of the males are found to  introduce 
their heads slightly into the gall. This 
probably enables the male insect to keep in 
sensory contact with the female by means of 
their antennae. The act of copulation is 
also accomplished by waves o f  contractions 
originating at the base and passing towards 
the terminal part o f the abdomen. The 
abdom en is withdrawn from the gall after 
copulation. Each male often mates with 4 
or 5 females in succession. A fter the 
females are fertilized, the males help them in 
emerging out of the galls.

In nature, the eclosion, i. e. the exit o f 
females in large numbers ou t o f tne syconium 
through the ostiolar opening, usually takes 
place initially during the early part o f the 
m orning and later irregularly during the day 
time. Since the females are highly photo- 
taxic, those that emerge during the night 
remain inside till the next morning. The 
duration of eclosion from a single syconium 
may last from three to four days. Prior to 
eclosion, the figs will be sufficiently swollen 
and their ostiolar opening becomes enlarged. 
For a given tree for the com pletion o f 
eclosion it normally takes about seven to 
ten days. In a given locality the m aturity 
o f the figs and eclosion o f the insects in 
different trees are spread out for a duration 
of one and a half months.

2. Sex  ratio

The sex-ratio of the individuals emerging 
from  Ficus receptacles was not 
uniform. W hen the sex-ratios from  different 
receptacles belonging to  the 6 generations o f 
a year were calculated, an average ratio of 
38 males for 100 females was obtained.



3. Post-emergence behaviour and
oviposition

After emergence, the females of C. 
marchali remain inside the syconium for 
some time. The males which do not nor­
mally go out o f the syconium die inside it.

After exit, the females remain for a 
short time on the surface o f the fig to clean 
their body and wings with the help of their 
legs. The fore and hind tibiae provided with 
specialized setae and spines are used in the 
cleaning work. By the time the wasps 
eclose from  one crop of ripe figs, the next 
crop o f tender figs in the same tree will have 
reached a suitable stage to receive the eggs 
of Ceratosolen females. The females walk 
over the surface of the tender figs, their 
antennae feeling the surface till they locate 
the site o f the ostiolar opening, which at this 
stage is blocked by the ostiolar bracts. They 
then struggle to enter inside the fig through 
the ostiole. The general shape o f  the head 
and body, the strongly built fore tibiae and 
tarsi as well as m andibular appendages 
(having serrated ridges) help them in forcing 
their way into the interior o f  the figs. 
During this strenuous effort, the females get 
mutilated, generally losing their wings and 
parts of their antennae. This task of 
penetration into the cavity o f  the fig 
generally takes 5 to 10 minutes.

The females after locating the ovaries 
inside the receptacle start oviposition. They 
lay one egg in each ovary. The ovipositor 
which is kept horizontally inside its sheaths, 
is taken out and lowered. The abdomen is 
raised. In this position, the ovipositor will 
be vertical to  the axis of the body and the 
tip o f the ovipositor is introduced into the 
style of the ovary. Slowly the abdom en is 
lowered so that the ovipositor can pene­
trate into the style and into the region of 
the ovule, where the egg is deposited. The 
egg proper comes to be deposited between

the nucellus and the ovarian wall, with its 
peduncle attached to the latter. A single 
female lays about hundred eggs in as many 
ovaries a t a stretch. Along with the depo­
sition o f the egg, the insect also injects a 
certain am ount o f poison from its well 
developed poison gland into each ovary. 
Such secretion of Blastophaga psenes has 
been found to induce the parthenogenetic 
development of the endosperm  o f the Ficus 
ovary, thereby creating a suitable milieu for 
the growth of the insect embryo ( L o n g o ,  

1909^ G r a n d i ,  1929).

The females of C. marchali are found 
to  penetrate the syconium of the seed figs 
also, by mistake. These females that emerged 
out o f the ripe fig carry pollen grains on 
their body and when they reach the female 
flowers and attem pt to oviposit, the transfer 
of the pollen is effected. In several instan­
ces 10 to 15 dead females o f  Ceratosolen 
were observed inside such receptacles.

4. Longevity
Adult male and female C. marchali have 

a short life span. The males normally do 
not come out of the interior o f the fig. 
After their emergence they survive only for 
20 to 28 hours. The females live longer, 
but most of them die within 24 to  30 hours. 
However, a few were observed to live for a 
second day, thus having about 48 hours o f 
maximum longevity.

5. The egg, larval and pupal stages

The egg is almost oval, with its two 
ends distinctly blunt (Fig. 2). One end of 
the egg is produced into a conical projection, 
which is connected to a long stalk, the 
peduncle. Inside Ficus ovary the eggs 
are laid nearer the base of style (Fig. 3). 
Incubation period of the egg lasts for 5 or 
6 days. The larva tha t hatches out (Fig. 4) 
is transparent and has alm ost the shape of 
the egg. Segmentation and m outhparis



£  Figs. 2-8. C. marchali egg, larval and p re-pupal stages. 2; Egg; 3: Location o f the egg 
inside the F /cuj ovary; 4: First stage larva; 5; M outhparts o f  the first stage larva; 
6; Second stage larva ; 7: M outhparts o f the second stage larva; 8 :P re -g u p a .

cer: the egg; lab: lab ium ; labr: labrum ; m d:m andib le ; m o: m outh ; m p: m outhparts; 
ov: ovary ; ped: peduncle; st: style; vl. p r: Ventrolateral prom inences.



(Fig. 5) are indistinct. In about six days 
this transform s into the second stage larva 
(Fig. 6) which is distinctly segmented. The 
larva actively feeds on the food available 
inside Ficm  ovary and grows in size. 
The m outhparts develop further (Fig. 7). 
The mandibles get further sclerotized.

A fter attaining its maximum size, the 
first four segments o f the larva become en­
larged. This is the prepupa (Fig. 8) which 
now shows a definite constriction at the 
region o f the junction o f  the thorax with 
the abdomen. It enters the pupal stage 
within 8 to 10 days.

D uring the initial phase, the pupa 
(Figs. 9A & B) is whitish in colour, as the 
integum ent is not chitinized. The cuticle 
gets chitinized within five to six days and 
the pupa is then nam ed ‘brown pupa’ (Figs. 
lOA & B). The final m oult o f the pupa 
gives rise to the adult th a t emerges out o f 
its gall within a short time.

6. Number o f  generations in a year

The development, growth and m aturity 
o f the fig wasps of each generation occur 
simultaneously with the growth and m atu­
rity o f the fig. In two trees of Ficus hispida.

Figs. 9-10. C. marchali pupal stages
9 A ; W hite pupa (Fem ale) ; 9 B ; W hite pupa (M a le ) ;

10 A : Black pupa (Fem ale) ; 1 0 B: Black pupa  (M ale).



six distinct eclosions o f adults took  place, 
one each in January, M arch, M ay, July, 
August and November, during the year 1966. 
Each generation o f the wasps takes 50-60 
days for completing the development from 
egg to adult stage.

On the emergence o f  Blastophagapsenes 
and  Philotrypesis caricae, G r a n d i  (1929) 
and J o s e p h  (1958) stated tha t the males of 
these forms attain  m aturity and come out 
o f  their galls by making exit holes them ­
selves. This protandrous condition and the 
help the males render the females to  come 
out o f their galls, seen in C. marchali also, 
may be widespread and common in the Agao- 
nids. M oreover in this family, as a rule, the 
females are fertilized while they are still 
inside their galls before their emergence.

The differences in the timing of eclo­
sions perm it the availability o f the adult 
insects almost throughout the year. H ow ­
ever, on the same tree when once eclosion 
has started it may last for a period of 7 to 
10 days. This period is shorter than that 
required for the eclosion o f insects from 
Ficus carica, which lasts for a total period 
of three weeks for a given tree. The shorter 
period o f  eclosion may be due to  the fact 
that the wasps from  Ficus hispida are able 
to  complete their development in a shorter 
period synchronising with the m aturity of 
the fig syconia in which they develop.

The average sex ratio o f the males to 
the females of C. marchali eclosed in six 
different generations ranged from  30 to  40 
males for 100 females. The higher pro­
portion o f the females could be due to the 
fact tha t in them  the females are fertilized 
while they are inside the gall itself and 
hence their chances of emergence w ithout 
fertilization are less. I t  is natural that a 
uniform  sex-ratio is not obtainable due to 
the varying rate o f parasitism  by the two 
torymids, Philotrypesis pilosa M a y r  and

Apocrypta bakeri J o s e p h  to  which C. mar- 
chali generations ate subjected. The inci­
dence o f parasitism  as calculated in six 
different generations was found to  vary 
between 3.2 % (for May generation) to
65.6°/ N ovem ber generation)

JAN K*R MAY JUIY

UUMSER of C£NER*T«N$
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Fig. 1 1 . Parasitism  by Philotrypesis pilosa M a yr  
on C. marchali during six generations in a year.

P. pilosa (Fig. 11) and from  6 .1 %  (for M ay 
generation) to  49 .4%  (for M arch generation) 
in A . bakeri (Fig. 12). The Ceratosolen 
larvae that are thus parasitized, irrespective 
o f the sex into which they may develop, are 
killed by the more com petent torym id 
larvae thereby upsetting the otherwise little 
fluctuating sex ratio.

In Blastophaga psenes, the different 
aspects o f oviposition were studied by 
G a s p a r r i n i  (186.‘5), S o l m s - L a u b a c h  (1882) 
L o n g o  (1909) and G r a n d i  (1929). G a i . i l  &  
E i s i k o w i t c h  (1969) studied oviposition of 
Ceratosolen arabicus M a y r  which breeds in 
Ficus sycomorus. In C. marchali, the m anner 
o f oviposition is similar to that of 
C. arabicus.
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G a s p a r r in i , G .  (1865) Nuove osservazioni su taluni 
agenti artificiali che accelerano la m aturazione 
del Fico. A tti. R. Acc. Scienze fis  e. mat., 2, 
Napoli.

G r a n d i  G. (1928) Revision critica degli Agaonidi 
descritti da G ustavo M ayr e C atalogo region- 
a to  delle spiciefino ad  oggi descritte di tu tto  il 
m ondo. Bol. Lab. Ent. Bologna, 1 :173-175.

CIr a n d i , G . (1929) Studio m orphologico e biologico 
della Blasiophaga psenes L. BoL Lab. Ent. R. 
1st sup. agr. Bologna, 2 : 1-119.

1 liLL , D. S. (1967) Figs ( Ficus spp.) o f  Hong Kong. 
H ong K ong University Press, 84 pp.
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N U M B ER  OF G EN ER A TIO N S

Jo s e p h , K. J. (1953) C ontribution  to our knowledge
of fig insects (C halc ido idea ; Parasitic

r . , - „  , . , , ■ T H ym enoptera) from  India. IV. D escriptionsFig. 12. Parasitism  b y A o f c e n  Josep h  / .  '  , a c c_ , ■ o f three new and records o f four knownon C . /narc/ia/( during SIX generations in a year. . . -,0 -,
species o f  Agaomm. Agra Univ.J. Res., 2: 282.

The num ber of generations of fig wasps 
in Ficus hispida completed in a year was 
found to be six. H i l l  (1967) reported 
four crops of figs of Ficus hispida in a year 
in H ong Kong.
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A study of the biological and ecological aspects of four species of aquatic Hem iptera belonging 
to the family Nepidae with details on oviposition preferences, duration of postembryonic develop­
ment, growth rates o f body parts during postembryonic development, and population periodicity 
are presented.

IN TR O D U C TIO N

Inform ation relating to  the bicecologi- 
cal aspects of aquatic H em iptera in India 
appears meagre, being limited to the species 
Ranatra filiform is F a ij .  ( N o w r o je e ,  1911), 
Sphaerodema rusticum  F a b .  ( P r e s s w a l a  &  
G e o r g e ,  1936') and Ranatra elongata (R \o ,  
1962). An understanding of the modes and 
preferences of oviposition, growth rates of 
different structures during postembryonic 
development, structural adaptations as well 
as population periodicities appear essential 
in bio-ecological studies. An attem pt is 
made here to study on comparative basis 
species of two genera Ranatra and Lacco- 
trephes (Nepidea). Ranatra is cosmopolitan, 
while Laccotrephes is confined to the old 
world.

M A TERIAL AND M E T H O D S

Aquaic H em iptera collected from  different 
habitats were reared in the laboratory  m small 
glass jars or a q ja r ia  provided with natural vege­
tation . Nym phs were isolated and reared sepa­
rately in small containers. A dults were fed with 
A /m pos bouvieri and nymphs o f dragonflies and 
mayflies.

F or the study of seasonal fluctuations, insects 
were collected weekly from different localities, 
with a pond net wielded for about 30 minutes, 
and the sam pling areas were chosen in transects so 
as to  cover the entire pond. The insects collected 
were calculated per m etre sq. area.

M easurem ents o f nym phal instars were m ade 
48 hours after m oulting, with an eye piece m icro­
m eter. F o r m icroscopic m ounts, m aterial pre­
served in 70%  alcohol was treated with 5%  KO H, 
washed in aistilled water, passed through alcoholic 
series, cleared in clove oil and  m ounted in C anada 
balsam.

OBSERV ATIONS

Habitat

The perm anent pond is about 1.3 
hectares, oval and about 1.8  metres deep. 
The tem perature ranges between 21.8° C and 
37.6° C. D uring October and November, 
water is turbid due to rains. The pH 
varied from 7 .8  to 9 .2 . Blue green algae 
grew in the water, the dom inant forms being 
Microcystis sp., OsciUatoria and Nostoc. 
Fairly abundant zooplankton and submerged 
vegetation also occur in the ponds.

R. filiformis mostly occurs amongst 
vegetation fringing the shallower parts o f 
the pond at depths of 30-60 cm clinging to 
submerged vegetation, and is scarce in 
deeper areas c f  pond. R. elon^ata inhabits 
tem porary water puddles existing from 
October to March. Adults o f R. elongata 
prefer deeper parts of pools. Laccotrephes 
robustus inhabits am ong decaying vege­
tation along the edges of the tem porary 
pools, while L. griseus commonly occurs in 
habitat with dark soil matching its body 
colour, in perm anent pond near the edges.



Feeding habits

U nder natural conditions, adult R .fili-  
form is  feeds on live nymphs o f  dragonflies 
and m osquito pupae caught between the rap­
torial forelegs. Anisops bouvieri and nymphs 
of dragonflies and may flies were provided in 
the laboratory to the adults. W ith a view 
to evaluate the degree o f food preference 
two different prey species were offered at 
the same time in equal num bers; the pre­
ferred prey were once again offered in equal 
num bers along with a third species of food 
prey. Ten replicates were made during 
this experiment and it was found that the 
species of Anisops, tadpoles, nymphs of 
O donates and mayflies come in order of 
preference. The nymphs of R. fiUformis on 
the other hand were observed to prefer the 
larvae o f mosquitoes.

In  the field R. elongata is seen to feed 
on tadpoles, species o f Anisops, nymphs of 
Odonates, mayflies and other species of 
aquatic Hemiptera. In the laboratory, the 
adults seem to prefer larger prey such as 
big tadpoles, adult notonectids, corixidsand 
Anisops. The nymphs prefer larvae of 
m osquitoes and nymphs o f Anisops.

Oviposit ion

lays eggs inside the tissues 
o f aquatic plants while R. elongata lays eggs 
on the substratum . The eggs of R. fiUformis

are laid in rows along the length o f stem, 
with the an teiio r part of the eggs hidden 
from the view o f predators. Though 
Hydrilla, Ceratophyllum, Elodea and 
Marsilea were used for oviposition in the 
aquarium , Marsilea is preferred for ovi­
position followed by Elodea, Hydrilla, 
Vallisnaria and Ceratophyllum. The sharp 
ovipositor with serrated edges is well 
adapted to pierce the soft tissues of plants.

In L. robustus an average of eighteen eggs 
are laid in groups o f five to  six on loose soil 
o r in decaying vegetation, during N ovem ber- 
December. The eggs are no t covered by 
soil or mud. In L. griseus, the eggs are 
laid along the edge of the pond glued in a 
mass to sand grains, the distal ends of the 
filaments being free. The period o f 
incubation varies. During the m onsoon 
the eggs take 9 days to  hatch, while in 
M arch they hatch in 6 days.

The nature and num ber o f  filaments on 
the egg appears species specific, with 
R. fiUformis bearing a pair o f long filaments, 
while the m ore elongate eggs of R. elongata 
bear two shorter filaments. Similarly, the 
eggs o f L. griseus have ten short filaments, 
while those o f L. robustus bear six filaments. 
Details pertaining to the nature o f the eggs 
of the four species discussed are summarised 
in Table I.

T a b l e  1. M easurem ents o f eggs o f different species in N cpidae.

Species C olour Shape Filam ents Length 
in mm

(W idth 
in mm)

R. fiUformis Pale yellow when laid; 
white in 24 hrs.

Oval 2 2 .0 -2 .2 5 (0 .7 5 -0 .7 8 )

R. elongata W hite Oval 2 2 .8 -3 .1 (0 .8 4 -0 .8 6 )
L. griseus Pale white Oval 6 1 .5 -1 .7 (0 .5-C .70)
L. robustus W hite Oblong 10 2 .5 -2 .8 (1 .45 -1 .65 )
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Fig. 1. M easurem ents o f  various organs plo tted  semilogarithm ically against instars 

(Average o f six individuals).



LOG OF BODY LENGTH

Fig. 2. Body m easurem ents o f R. filiformis and R. elongate p lotted logarithm ically against 
total body length (average of six individuals).



Fig. 3 Body m easurem ents o f L. rohustus and L. griseus p lotted logarithm ically against 
total body length (average o f six individuals).



( N y m p h a l  p o p u la tio n - in  r e l a t i o n  to  R a in f a l l )

Fig. 4. R elationship between rainfall and population  density o f  the adults 
(above) and o f the nym phs (below) of J<. fitiform is  and L. griseus.



Postembryonic development and growth

The duration of development from  
first instar to adult is 35-52 days for 

fiUformis, 33-40 days for R. elongata, 
36-53 days for L. griseus and 30-46 days 
for L. robustus. An insight into the growth 
rate of siphon, head and rostrum  etc. 
clearly indicated the nature of their variation 
in the different species. H u x le y  (1924) 
proposed the form ula y =  bx's where y is 
the organ growing allometrically in relation 
to body size or to any other organ whose 
growth is taken as standard x. Taking the 
total body length as the standard x, using 
the lengths of various organs for growing 
parts y at each developmental stage, the 
data was fitted into the form ula log y =  Log 
b +  k log X derived from y =  bi'. When 
plotted semilogarithmically against instars, 
the average measurements for lengths of 
body, head and rostrum  fall nearly on 
straight line indicating constant rates of 
growth. G row th gradients of different 
organs o f the Nepidae studied are shown in 
Figs, 1-3.

Population periodicities

The rate o f oviposition o f R. filiformis 
is highest in the rainy season, the total 
num ber of eggs laid by a female during a 
period of 70 days being 182. The population 
density in the perm anent pond was recorded 
throughout the year to  ascertain the 
fluctuation of population and the factors 
affecting it. It was expressed as num ber/ 
sq. metre (Fig. 4) which shows a tendency 
for increase during the monsoon and 
decrease in summer. As a result of heavy 
rainfall, favourable tem perature, and 
increase in food prey such as mayflies, 
odonates and mosquitoes R. filiformis breed 
at a rapid rate. R. filiformis eggs appear to 
suffer little m ortality as they are laid 
inside tissues of aquatic plants, hidden from 
predators. M oreover the filaments project­

ing from the eggs give a deceptive appearance. 
A rem arkable similarity in the mode o f 
oviposition exists between R. filiform is a.x\A 
Anisops the latter exhibiting the same trait 
as the predator, choosing Ceratophylliim  and 
the leaf of Hydrilla for oviposition. 
R. elongata lays an average num ber o f 7.3 
eggs per day.

Laccotrephes increases in numbers in 
the rainy months. The fecundity of the 
species is also very high during this period. 
Following the monsoon period, the num ber 
of eggs laid is on the decrease, so that the 
population in summer is low (Table 2).

Food chain

R. filiformis being predatory in habit, 
preys upon the im m ature stages of the 
above mentioned insects besides species of 
Anisops which is the m ost favoured prey. 
In the field Anisops bouvieri is found in 
great numbers in monsoon season. An 
increase o f Anisops population in these 
m onths coincides with the corresponding 
growth of population o i R. filiformis. Adult 
Anisops and its nymphs feed on Aedes and 
Culex larvae. Thus, there appears to be a 
food chain at the end o f which is the pre­
dato r R. filiformis. The nymphs o f the 
advanced stages prey on the younger 
stages.

Predation of R. filiform is by other 
insects in the pond is not know n to occur 
except in rare cares when it is preyed by 
Sphaerodema annulatum. Various factors in 
summer reduce the num ber o f this species 
as also its food prey. W hen there is a 
decrease in the food prey in summer there 
is a depletion in the population.

In the tem porary habitat, there is plenty 
of food available in the rainy season. The 
tem perature and the rainfall bring about 
the optim um  conditions necessary for 
survival. In April when the pond dries



Table 2. R elationsliip between clim atic conditions and duration  of 
incabatiou  of Nepids recorded 

(based on ten individuals) 
during ttie year 1966

average num ber o f 
eggs/individual

M onth
Total

Rainfall
M ean ---------------------
M ax. R.fili- R.elon- 

Tem p."C  fo rm is  gata

period of incubation 
(average) in days

L.rob- L .gri- R.fili- R.elon- L.rob- L.gri- 
ustus seiK fo rm is gala usliis sens

January
February
M arch
April
M ay
June
July
August
Septem ber
October
N ovem ber
D ecem ber

24.2

0.8
81.7
65.5

102.7
190.2
223.6
230.3
556.3
112.6

28 .4
29 .9  
34.1
33.7
37.9
35 .5
34.3
33.8
31.8
30.6 
30.0
28.3

11
8

15 
14

6
4
5 

18 
10
16 
11 
17

19
4

10
10

15
16 
18

11
8

16
14
18

17
9
6
5 
4
6

28
12
15

11 
9 
8 
7
7 
9 
9
8 

10
9

11
12

9
7
9

10

9
9

12

some o f the inhabitants migrate to other 
more perm anent ponds. R. elongata and 
f.. robustus are such migrants. M igration 
o f these species takes place in summer to 
tide over unfavourable conditions and a 
similar behaviour was also observed in 
R.filiform is.

D ISC U SSIO N

The habitat preferences appear well 
marked, with R. filiformis and L. griseus 
occurring only in perm anent ponds, lakes, 
rivers and R. elongata and L. robustus in­
habiting tem porary ponds. The modes of 
oviposition of the species are correlated 
with the type of habitat. R .filifornus  lays 
eggs inside the tissues of plant, while 
R. elongata drops the eggs loosely on the 
substratum . N o w r  je e (191 1) and H o f f m a n n  
(1 9 3 0 , 1933) have reported oviposition in 
aquatic vegetation by R. filiform is. The 
mode of oviposition in R. elongata also 
appears to  be similar to that o f R. chinensis 
( H o f f m a n n ,  1 9 3 0 ).

As seen in the present study, from O cto­
ber to  February there is a trend towards

increase of population due to such physi­
cal factors as rainfall, tem perature, 
abundance o f food etc., while from 
April to August there is a decrease 
in population of aquatic Hem iptera. A 
heavy rainfall increases the population in 
monsoon seasons while poor rainfall has an 
adverse effect in the growth of population.

The egg of Ranatra has been the subject 
of investigation by many authors. P h t i t  
(1 9 0 2 ) attributed a protective function to 
the filaments against predators. B u e n o  
(1 9 0 6 ) described the mode o f oviposition in 
plant tissues by R. quadridentata. B r o c h e r  
(1 9 1 1 ) has reported similar mode o f ovi­
position in R. linearis while H o lm e s  (1 9 0 7 )  
has made similar observation on R. quadri­
dentata. H u n g e r f o r d  (1 9 1 9 ) indicated that 
eggs are laid in the stem of aquatic vege­
tation by Ranatra and J o r d a n  ( 1 9 2 5 -  
2 7 ) has reported that eggs o f R. linearis, 
about six to eight in number, on floating 
reeds, and rarely in leaves. M ention has 
not hitherto been made about the prefe­
rence of the plant for oviposition though



J o r d a n  (1925-27) indicated that eggs were 
laid rarely in leaves. Present study shows 
a preference for the stem of MarsUea by 
R. filiform is.

The period of incubation varies from 
species to species and for the same species 
in different places. For the eggs of R. fi l i­
form is  an incubation period of four days 
was reported by N o w r o .ie e  (1911) in Delhi, 
while at C anton, H o f f m a n n  has given a 
period of nine to ten days for the same 
species. The present study reveals that in 
M adras the incubation period is six to 
twelve days. B u e n o  (1906) has given a 
period of fourteen days for the eggs of 
R. quadyidentata to hatch, while J o r d a n  
(1925-27) has reported thirty two to thirty 
nine days for / ? . //neam  in G erm any. An 
incubation period o f eight days was reported 
in the case of the eggs of R. chinensis 
( H o f f m a n n ,  1930), while the eggs of 
R. elongata discussed here take five to nine 
days to hatch. The incubation period of 
eggs at different tem perature in different 
places may be correlated with their ability 
to adjust to different climatic conditions. 
A round M adras eggs laid in rainy months 
take a longer time to hatch, while those laid 
in summer take shorter time.

The postembryonic duration varies from 
species to species and for the same species 
in different places. The short period of 
incubation and postembryonic duration of 
about thirtyfour day? reported by N o w r o je e  
(1911) for R. filiformis at Delhi, may be due 
to the warm climate in April when his 
studies were made. H o f f m a n n  (1930) has 
reported a shorler postembryonic duration 
of thirtyfive days for the larger species 
R. chinensis and a comparatively longer 
duration of 42.5 days for the smaller species 
R. filiformis. Similar obpervations were 
made in the present studies. It is inte­

resting to note that a larger species shows a 
shorter duration for nymphal development. 
It could be seen from the present study that 
the biology o f this species is related to its 
habitat. Considering the fact that R. elon­
gata is an inhabitant o f tem porary pool, a 
rapid development of the egg and nymphal 
stages would be of great survival value in 
such ephemeral habitats.

In the two species o f Laccotrephes, habitat 
preferences are m arked. L. griseus it seen 
in perm anent ponds, lakes and rivers. In fact 
most o f the records o f collection are from 
rivers and tanks. L. robustus is seen in 
tem porary bodies of water. The mode of 
oviposition differs in the two species studied. 
L. griseus lays eggs inside the moist soil 
covering the eggs with mud, while the latter 
is seen to drop the eggs on the substratum . 
In this habit, L. robustus resembles R. elon­
gata in not concealing the eggs. A  simi­
lar mode of oviposition was observed by 
H o f f m a n n  (1927) and by H a i .e  (1924) in 
L. Iristis.

Studies on the post-em bryonic growth of 
the different parts o f the body seem to 
follow the law of simple allometry in the 
case of species of Nepidae studied. The 
postembryonic growth o f the respiratory 
siphon in all the four species studied 
shows that similar allometric growth patterns 
apper to exist for the respiratory siphon 
within the group. This is supported by 
M a t s u d a  (1963) who observed tha i in a 
group of related species, the growth pattern 
o f segments with higher growth ratios are 
more similar than that of the other segments 
with lower growth ratios.
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OBSERVATIONS ON THE FEEDING HABITS OF ORIBATID 
MITES FROM THE SOILS OF KERALA (ACARINA; 

CRYPTOSTIGMATA) - PANPHYTOPHAGES

M . A . H a q  &  N .  R .  P r a b h o o  
D epartm ent o f Zoology, University o f  K erala, K ariavattom , India 695581

(Received 5 October 1976)

Employing suitable sliiining procedures analyses of the gut contents of ten species of oribatid 
mites collected from field were made and it was found that they fed on decaying parts of higher 
plants as well as microflora and were therefore assigned to the category of panphytophages. 
Eight species were reared in the laboratory and were offered about 20 different types of food. 
Some of these latter species showed feeding reactions which did not agree with the conclusions 
drawn from gut content analyses of individuals collected from the field. This was thought to be 
partly due to starvation leading to the acceptance of unnatural diets. None of the species was 
found to accept animal m atter dead or alive as food. Generally nymphal and adult stages of the 
same species showed similar preference to food though there were exceptions with regard to 
some food items. No two species reared in the laboratory were found to have exactly the same 
food preference. The species considered here were thus found to occupy more or less different 
■food niches’. The study also indicated that species like /ongwp/oiM.s could play a
significant role in the breakdown of leaf litter.

INTRODUCTION

The food habits o f oribatid mites, 
mostly of the temperate region, have been 
studied by a num ber of workers ( L u x t o n ,  
1972). In general such studies have pro­
vided information on the ability of the mites 
to  utilise different types of food substances 
and thus led to their categorization into 
three broad feeding groups by S c h u s t e r  
(1956). Recently L u x t o n  (1972) added 
three more categories to those of S c h u s t e r  
(1956) and coined the term panphytophage 
for mites which fed on decaying parts of 
higher plants as well as microflora. The 
present study has been planned as part of a 
general ecological work. The taxa dealt 
with here have not been the subject of study 
by any previous worker. Since observa­
tions on the same species sometimes showed 
regional differences in the food habits as in 
the case of Xenilliis sp. ( B e r t h e t ,  1964; 
L u x t o n ,  1972) study o f the food habits of

a t least the more common forms becomes 
obligatory in the proper understanding of 
the aspects of ecology o f these mites like 
their energy source, distribution, inter­
relationship of the species and their role in 
the decomposition o f organic matter.

M A TERIALS AND M E T H O D S

Ten species o f m ites obtained from  soil and 
litter were separated specieswise and transferred to 
plastic boxes 6 cm in diam eter and 4 cm in height 
containing plaster o f  paris-charcoal m ixture in the 
ratio  4 : 1. Feeding habits were studied by obser­
ving the gut contents o f individuals collected from  
the field and by observing the feeding reactions 
towards food substances provided in the laboratory. 
G ut contents of 15 individuals o f each species were 
dissected out in a small quantity  o f glycerine, fixed 
in 80%  ethyl alcohol, centrifuged and stained in a 
saturated  solution of phloroglucinol in 18% HCl to 
stain vascular elements or 0 .2%  fast green in 95%  
alcohol to stain cellulose cell wall o f  the epiderm al 
and parenchym a cells o r 0 .5%  orange G in 95%  
alcohol to stain fungal hyphae and spores as given 
in Co n n  (1961). Identification o f the p lant



m aterials w as done fo llow ing Sass (1959)  and 
F o s t e r  (1960) .

A variety o f  substances listed in Table 2 were 
provided in the cultures as food and the reactions of 
the m ites noted. Each feeding test was continued 
for 5-10 days. The ra te  o f production o f faecal 
pellets was considered as an index o f feeding repre­
sented in a  nom inal scale. Absence o f anim als on 
the food m aterials and consequently lack o f produc­
tion o f faecal pellets was considered as a definite 
instance o f rejection.

RESU LTS AND D ISCUSSION

Table 1 gives the results o f the analyses 
of the gut contents o f ten species o f mites 
collected from the field. The presence of 
parts o f vascular bundles with secondary 
thickening in the faeces was considered as 
indicative o f wood feeding while that of 
leaf epidermal cells and parenchymatous 
elements as evidence of leaf feeding. The 
fungus feeding was naturally indicated by 
the presence o f hyphae and spores which 
TOuld be clearly distinguished in the faeces. 
O ut of the ten species mentioned above the 
feedmg habits o f eight species of mites could 
be studied m the laboratory and the results 
are given in Table 2 .

L u x t o n  (1972) noted that a num ber of 
earlier workers had rather mistakenly 
assigned several oribatid species to  inappro­
priate feeding categories. The food habits 
o f a species ought to be studied both  under 
laboratory and field conditions before it is 
assigned to any particular feeding category. 
The data collected in the present work 
following these two lines o f approach per­
mitted to assign the ten species studied to 
the panphytophage group. E. pallida paci- 
fica  and Galumna flabeUifera orientalis pre­
sented some difficulty as they rejected all the 
seven species o f fungi offered to them  in the 
laboratory. This would happen when the 
fungi offered in the laboratory were un­
palatable to the animals as observed by 
M i t c h e l l  &  P a r k i n s o n  (1976) in Eremaeus 
spp. Further, the studies o f H a r t e n s t e i n
(1962), L u x t o n  (1966, 1972) and S h e r e e f  
(1972) showed that the oribatid mites 
exhibited considerable selectivity to micro- 
flora. In the present study out o f the seven 
species o f fungi offered only three were 
consumed and of these latter Alternaria sp. 
was found to be preferable to  Cladosporium 
sp. and Trichoderma sp. Further All.

content analysis o f  o ribatid  m ites collected from  the field
SI.
no. Species studied Types o f food identified

Leaf W ood Fungus Pollen
I. Epilohmannici pallida pacifica * * *

2. Annectacarcus trivandricus
(stem periphery) 

* * ♦
3. Galimmella angustifrons * 4=*
4. Otocepheus trivandricus

(dry leaf)
*

5. Heptacarus hirsutns ** *
6. AUonothrus gigamicus **
7. Galumna fabellifera orientalis * *
8. Archegozetes hngisetosus * **
9. Basdohelba retiarius sym m etrica * *

10. Eremulus wallworki ** **

* low am ount 
** high am ount

Blank space indicates absence



giganticiis and B. retiarius symmetrica could 
feed only on a single type o f fungus each.

The analyses of the gut contents of the 
individuals collected from the field gave the 
impression that within a m ajor category like 
the panphytophages the members would 
exhibit certain degree o f food selection. 
This discrimination was first evidenced by 
the lack o f leaf material in the gut contents 
o f H. hirsutus. All. gigantictis and Galumna 
flabellifera orientalis and lack o f wood in the 
gut contents o f  Arch, longisetosus, B. retia­
rius symmetrica and E. wallworki. Regarding 
their restricted choice the laboratory studies 
confirmed the feeding preferences in the field 
ot Arch, longisetosus and B. retiarius symme­
trica, while H. hirsutus. All. giganticus and

Galumna Jiabellifera orientalis showed that 
they could thrive on both wood and leaf in 
the laboratory though they fed on only one 
o f the above two item.s in the field. It is 
possible that starvation would force some 
animals into accepting unnatural diets 
although it is not known whether such 
exigencies occur in nature. Feeding of  
All. giganticus on yeast and the alga Proto­
coccus, o f Galumnella angustifrons on fresh 
moss, Ann. trivandricus. A ll. giganticus a.nd 
B. retiarius symmetrica on lichen also 
perhaps indicates only the ability o f  these 
mites to survive on these substances when 
normal food materials are not available. 
HARTENSTEiN(1962)andTADROS (1973) found 
that yeast was not acceptable to the oribatid 
mites studied by them while B u t c h e r  et al-

T able 2 . Food preference of O ribatid  m ites in the laboratory

SI.
no. Species studied

%
Ecc

1. E. pallida pacifica
2. Ann. Irivanclnais

3. Galumnella angustifrons
4. H. hirsutus

5. AH. giganticus

6. Galumna flabellifera
orientalis

7. Arch, longisetosus

8. B retiarius symmetrica

X X X

X X

cox: o

X X  
♦ ♦

0-0 D. C£ C3
8 S e
a  I S

X X

*
X

X X

**
X X

X X / * *  highly palatable 
XI* lowly palatable
X  indicates feeding by

adult
* indicates feeding by 

nymph
blank space indicates 
rejection.

Item s o f food offered bu t rejected by all species o f  mites.

Penicillium, Pythium, CoUetotrichum, Agaricus, partly 
decom posed cladodes & seeds o f Casurina, bark of 
higher plants, faecal pellets o f O ribatid  mites, rainced 
m eat and small soil anim als.



(1971) found that several species o fo rib a tid  
mites could be reared on yeast. Similarly 
R o c k e t  &  W o o d r i n g  (1966) found that 
nematodes are avidly eaten by some oribatid 
mites. In the present study none of the 
mites accepted animal m atter dead or alive.

O ut of the eight epecies o f mites reared 
in the laboratory the feeding habits of the 
nymphal stages of five species could also be 
observed. L u x t o n  (1972) noted that in 
Damaeus clavipes, Belbci corynopus and 
Hypochthonius rufulus there was considerable 
difference between im m ature and adult 
stages in the feeding habits under laboratory 
conditions while P a n d e  &  B e r t h e t  (1973) 
found no such differences in food habits 
between immature and adult stages o fo r i­
batid mites under field conditions. In the 
present study it was found that nymphs and 
adults generally fed on the same substances 
except in Arch, longisetosus where the 
nymphs fed on Altcrnaria which 
the adults rejected and the adults 
fed on Trichoderma which the nymphs 
did not feed. In Ann. irivandriciis. All. gigan- 
ticus and Galumna flabellifera orientalis 
there was difference in the degree of pre­
ference between the nymphs and adults for 
the same material. Com paring the feeding 
habits of adults o f these ten species on ; 
would be led to believe that no two species 
agreed perfectly with each other in their 
feeding habits. It appears that not only the 
different species but even within the species 
the adulcs and nymphs may occupy fairly 
dissimilar ‘food niches'. This could permit 
the coexistence of a large number of oribatid 
species under field conditions. Except O. tri- 
vandricus all the other species in the present 
study were obtained from a small bamboo 
grove.

The role of oribatid mites in the 
decomposition of organic m atter has been 
variously estimated. E d w a r d s  &  H e a t h

(1963) believed that these mites contributed 
little to the decom position o f organic m atter 
in the soil. Both the nymphal and adult 
stages o f Arch, longisetosus in the present 
study apparently could contribute m uch to 
the mechanical breakdown o f the decaying 
leaves of certain species of plants. The 
suggestion o f M i t c h e l l  &  P a r k i n s o n  (1976) 
that oribatid mites being selective feeders of 
fungi, would influence the com position and 
abundance o f the fungal species in the soil 
and thereby influence the decomposition of 
the organic m atter also seems to  be highly 
probable.
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BIOLOGY OF RIPTORTUS PEDESTRIS  F. (COREIDAE: 
HEMIPTERA), A PEST OF COWPEA

A. ViSALAKSHi, A b r a h a m  J a c o b  & M. R. G . K. N a i r
Division o f Entomology, College o f A griculture, Vellayani, India 695522

(Received 30 September 1976)

Studies on the biology of Riptortu.s pedestris F. (Coreidae : Hem iptera) infesting pods of cowpea 
have shown that the adults mate 2 to 3 days after emergence and lay eggs 12 to 13 days thence. 
A female lays about 115 eggs, during an oviposition period o f 30 days. The duration o f the egg 
and nymph are about 4 and 16 days respectively. The adult lives for 45 to  47 days. The 
nymphs and adults damage pea pods by sucking juice out o f the fully formed seeds, which as a 
result shrivel up and become discoloured. Tender pods when attacked fail to develop fully.

IN T R O D U C T IO N

Riptortus pedestris F . is recorded as a 
pest o f  cowpea and other leguminous plants 
like tur, soybean, mung, lab lab, Tephrosia 
Candida and o f the gourd (Luffa acutangula) 
( F l e t c h e r ,  1917; H u t s o n ,  1920; J e p s o n ,  
1935). In Sri Lanka R. pedestris infests 
tea and citrus ( H u t s o n ,  1937). In spite of 
its widespread occurrence on various crops, 
no detailed inform ation on its biology is 
available. The present paper embodies the 
results of the studies conducted on the 
biology o f R. pedestris and the injury it cau­
ses to cowpea on which it has been a serious 
pest in the Agricultural College Farm , 
Vellayani, Kerala State, during the past few 
years.

M ATERIALS AND M E T H O D S

Insects required for the studies were collected 
from  cowpea plants in the field. They were reared 
in glass chimneys on tender cowpea pods. T o study 
the duration  o f  the different nym phal instars, the 
nym phs were reared individually in specimen tubes, 
10 X 3 cm. T o observe oviposition and fecundity 
the adults were confined within cylindrical cages 
(60 X 35 cm ) covered with nylon net. Cowpea 
vines with pods were provided inside these cages 
to  serve as food and as substra ta  for egg laying. 
Values giv'en are the average of at least ten m easure­
m ents, unless otherwise stated.

OBSERVATIONS AND D ISC U SSIO N  

M ating and oviposition

M ating takes place at night ; it 
commences 2 to  3 days after the emergence 
o f the adult and is repeated throughout the 
adult period. Egg-laying commences 14 to 
16 days after emergence, a female laying 
about 115 eggs during an oviposition period 
o f about 30 days. Eggs are laid singly on 
the pods, mostly towards their basal region.

The egg (Fig. 1)

The egg is brow nish-black and hemis­
pherical. I t measures 1.08 mm x  1.35 mm 
and is attached to the substratum  on its 
globular side. Incubation period ranges 
from 3 to 4 days and the nym phs crawl out 
by pushing out the flat operculum.

The nymph (Figs. 2 to 6)

There are five nymphal instars, the 
salient features of which are given in 
Table 1.

The nymphs are elongated with long 
legs and antennae and have the general 
appearance o f ants with which they are 
easily mistaken. The newly emerged nymph 
is reddish, which turns dark brown subse­
quently. The later instars are orange-



Figs. 1 to  8 : Life stages o f R. pedcslris 
i-  egg; 2. 1st instar nym ph; 3. 2nd inslar nym ph; 
4. 3rd instar nym ph: 5. 4th instar nym ph; 6. 5th 
in s ta rn y m p h ; 7. Adult m ale; 8. A dult female.

coloured immediately after m oulting and 
turn  brownish black towards the end of 
each instar. Head is diam ond shaped 
with rostrum  and antenna 4 segmented. 
The thoracic segments are of equal size. 
The prothoracic shield from the 3rd instar 
onwards is produced posterolaterally into 
pointed processes. The m etathoracic 
tergum medially on its posterior m argin is 
produced upwards into a curved pointed 
process. This process is more prom inent in 
the later instars. W mg buds appear from 
the 3rd instar onwards. Abdom en 
is spindleshaped and bulging, the first 
abdom inal segment being of the same 
width as the thoracic segments. The 
posterior margins of the 4th and 5th 
abdom inal segments are produced backwards 
m id-dorsally into semicircular black flaps. 
The nymphs are very active. But during 
the warmer hours o f  the day they remain 
clustered under dried up leaves on the plant.

The adult (Figs. 7 and 8)
The adult is dark brown with two 

black bands ventrally on the abdom en; 
prom inent white spots are seen laterally on 
the thorax in males. Females are easily 
distinguished by their bulging abdomen. The 
adult has a longevity of 45 to 47 days. 
The adults are active and  swift fliers.

T able 1. Im portan t features o f  the nym phs a n d  adults o f  R. pedi'stris. Values 
represent average of ten m easurements

Instars

I II 111 IV V A dult

Body length (mm) 3.05 5.50 7.69 10.00 13.00 15 00
W idth o f thorax (mm) 0.50 0.75 1.12 1.71 2.70 3.00
Head widih (mm) 0.85 1.13 1.41 1.86 ■ 2.16 2.64
Length o f rostrum  (mm) 1.35 2.49 3.04 3.89 5.32 5.89
Length o f antenna (mm) 3.21 5.80 7.18 9.40 9.70 13.00
D uration  (in days) 3.00 3.60 3.00 3.75 3.16



Fig. 9 : D am age caused by R. pedestris.
1st row : Healthy seeds; 2nd row  : Dam aged seeds;

3rd ro w ; L. S. o f  healthy seeds; 4th row ; L. S o f dam aged seeds.

Damage caused (Fig. 9)

The nymphs and adults feed by sucking 
juice from the seeds. The feeding punctures 
are seen on the pods especially localised in 
the regions where the seeds are located. 
The pods with fully formed seeds are 
preferred for feeding. The attacked seeds 
shrink and shrivel up within the pods and 
are discoloured. The skin surface of such

pods become rough and uneven. The tender 
pods when attacked fail to develop fully and 
become totally useless. In the case of 
grown up pods the seeds are destroyed 
rendering them unfit for culinary and seed 
purposes Similar damage to pods of 
soybean by Riptorlus atricornis has been 
reported by R o d r i g o  (1947) and to pods of 
beans by R. seripes by C a l d w e l l  (1945).
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PHYSIOLOGICAL ACTION OF CERTAIN INSECTICIDES AND  
THEIR TOXINS ON ISOLATED COCKROACH HEART
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Tho physiological action of endrin, malathion and neurotoxins liberated by them was studied on 
isolated cockroach heart. In the action of malathion acetylcholine is involved and it does not 
paralyse the cardiac ganglia. Contrary to this malathion ncurotoxin acts by paralysing cardiac 
ganglia and acctylcholine is not involved in its action. Endrin and its neurotoxin act a t the 
cardiac ganglia by paralysing them and acetylcholine is not involved in their action.

IN TR O D U C TIO N

I t has been shown that during D D T 
poisoning, a toxic substance is liberated into 
the blood o f Periplaneta am ericam  L., which 
by chemical analyses proved to be neither 
D D T nor its metabolite ( S t e r n b u r g  &  
K e a r n s ,  1952; S h a n k l a n d  &  K e a r n s ,  1959). 
The neurotoxin released by TEPP. m alathion 
and pyrethrum  into the blood of cockroach, 
when applied to  an isolated nerve cord, 
produced increased spontaneous activity and 
also an increase in the heart beat frequency 
(COLHOUN, 1958; S u d e r s h a n  &  N a i d u ,  
1967). A recent report ( P u r u s i i o t h a m  R a o
&  N a i d u ,  1976) has shown that site of 
action for neurotoxins and nicotine appears 
to be the same. The present investigation 
was undertaken to  study and com pare the 
physiological action of m alathion, endrin 
and the neurotoxins released by their action.

M A TERIA LS AND M E TH O D S

The isolated cockroach heart technique descri­
bed earlier ( K r u g s m a n  a / , 1950; N a i d u , 1955) 
was employed in the present studies. The frequency 
o f h eart-b ea t was taken as a m easure o f the action

of insecticide o r neurotoxin and each experiment was 
carried out on a t least five different heart prepa­
rations. The mean result o f five tests provides the 
value for each point on the graph. Arrow s in the 
figures indicate the point o f addition  of test solution 
to the heart preparation. Laboratory  reared male 
adults o f Periplaneta americana L. were used for the 
experiments.

The concentration equivalent to LD^o of m ala­
thion and endrin dissolved in ethanol was injected 
intraperitoneally to P. americana. F our hours 
after the treatm ent blood was collected by centri­
fugation and the toxic neuroactive substance was 
isolated as described by S t e r n b u r g  et al. (1959). 
Test solutions o f insecticides and neurotoxins were 
prepared in ethanol (wt/vol) while drugs in distilled 
w ater and incorporated in to  the physiological 
solution. The concentration of ethanol used was 
found to be no t detrim ental to the isolated cock­
roach heart.

RESU LTS

Effect o f  malathion and endrin (Fig. 1)

M alathion (A, 2x 10~6 jtg/ml) caused an 
immediate increase in the frequency of the 
heart beat (FHB) which continued for 
sometime, later a steady decline was 
observed. A t lower concentration (B,



Effect o f  cholinergic drugs on the activity o f  
insecticides

The anticholinesterase, eserine (1 x I0~8 
(ig/mi) by itself had little or no action on 
the FH B when added to a heart preparation, 
but potentiated the activity of m alathion 
(5  X 1 0 - ' ,ig/ml). Similar potentiation of 
m alathion was also seen w ith very low con­
centration of acetylcholine (2 x lO'^  ̂ ^g/ml) 
but atropine (5 x 18“  ̂ ^g/ml) inhibited the 
action o f  m alathion (Fig. 3).

Figs. 1 and 2. Effect o f m alathion (M AL) and 
endrin (E N D ) on the  isolated cockroach heart 
(upper) and Effect o f m alath ion—neurotoxin (NT) 
on the isolated cockroach heart (lower),

5 x 1 0 “ '’ /tg/ml) a similar effect was produced 
except tha t the initial increase caused was 
slightly less. A slight increase in the ampli­
tude was seen. Endrin (A, 5 x 10~^;ig/ml) 
induced an immediate increase in the fre­
quency followed by a rapid decline, this was 
accompanied by slightly reduced amplitude. 
At lower dilution (B, 3 x lO^s /ig/ml) the 
initial increase caused was slightly less.

Effect o f  malathion and endrin toxins (Fig. 2)

N eurotoxin released by the action of 
m alathion (A, 5 x iO '̂* (ig/ml) caused an 
immediate increase in the FHB which was 
sustained for some time followed by rapid 
decline. No apparent change in the ampli­
tude o f the heart beat was observed. At 
lower concentration (B, 2 x 10“  ̂ /ig/ml) a 
similar effect on the FHB was seen except 
th a t the initial increase caused was less. 
An identical action was seen with endrin- 
neurotoxin on the isolated cockroach heart.

■o >io I to
T IM E  IN  M Ir i .

I I ,®

Figs, 3 and 4. Effect o f eserine (ESR), acetylcho­
line (A CH ) and atropine (ATR) on the action o f 
m alathion (M AL) (upper) and Effect o f  eserine 
(ESR), acetylcholine (ACH ) and atropine (ATR) on 
the action of endrin (E N D ) (lower).

To a heart preparation previously trea­
ted with endrin (5 x 10~7 ^g/ml) addition of 
eserine (Ix  10-8//g/ml) or acetylcholine (2 x 
10^‘Vg/m!) did not cause significant change in 
the heart beat rate. Atropine (5 x lO-s 
/jg'ml) a cholinergic blocker did not interfere 
with the action o f endrin (Fig. 4). After 
prolonged treatm ent of nicotine (5 x IQ-s 
;ig/ml) for 3hrs addition of endrin did not 
cause any significant change in the frequency



Fig. 5. Effect o f nicotine (N IC ) on the action of 
endrin (EN D ) and vice versa.

o f the heart beat. When the treatm ent was 
reversed the action o f nicotine was reduced 
significantly (Fig. 5).

D ISCUSSION

The changes produced in the FHB by 
m alathion, endrin and their neurotoxins are 
similar, suggesting similarity in the site and 
mode o f action o f the insecticides and their 
neurotoxins. However, reaction with choli­
nergic drugs gave contrary results.

The potentiation of m alathion by low 
concentrations o f eserine or acetylcholine 
suggests the involvement o f acetylcholine 
in its action, which is further supported by 
the fact that atropine a cholinergic blocker 
inhibits its action. Earlier findings of 
N a i d u  (1965) showed tha t nicotine was able 
to  manifest its norm al action after prolonged 
treatm ent with m alathion. If  the treatm ent 
was reversed, the action o f m alathion was 
not seen. It was concluded that m alathion 
does not produce its action by causing 
paralysis o f cardiac ganglia as nicotine does, 
but by stimulating them.

Eserine or acetylcholine in low con­
centration do not potentiate the action of 
endrin and atropine does not antagonise its 
action. It is reasonable to believe that 
acetylcholiae is not involved in the action o f 
endrin. Further, its action on the cardiac 
ganglion is evident from the fact that after 
prolongsd action of nicotine, endrin does 
not cause any change in the FHB.

The authors have recently reported 
(PuRusHOTHAM R a o  & N a id u , 1976) that 
after prolonged treatm ent of neurotoxin 
released by m alathion and endrin, nicotine 
did not produce any change in the heart 
beat frequency. The activity o f neurotoxins 
on the heart was neither antagonised by 
atropine nor potentiated by eserine. It was 
concluded that neurotoxins act at the 
cardiac ganglia and acetylcholine is not 
involved in their action. The present 
findings on endrin appear to be in agreement 
with the above contention.
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RESIDUAL TOXICITY OF DEPOSITS OF SOME MODERN 
INSECTICIDES TO APTEROUS ADULTS OF M Y Z U S  PERSICAE  

SULZER ON POTATO PLANTS
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Division of Entom ology, C entral P o ta to  Research Institute,

Simla (H. P.), India 171001

(Received 21 June 1976)

The residual toxicity of deposits of some systemic and contact insecticides to apterous adults of
My-ii.s persicae on potato plants is discussed.

IN T R O D LC T IO N

M yzm  persicac S u l . z e r ,  popularly 
known as green peach aphid is an im portant 
vector of potato viruses and is prevalent 
both in hilly regions and plains o f India. 
Existing literature on insecticidal control of 
aphid vectors of potato virus diseases reveals 
phorate (granules), oxydemeton -  methyl 
(E.C.), disulfoton (granules) and dimethoate 
(E. C.) to be effective ( N i r u l a ,  1962; 
N i r u l a  &  K u m a r ,  1969; A n o n y m o u s ,  1971; 
M i s r a  &  V e r m a ,  1974). The present 
studies under field-cum -laboratory condi­
tions were carried out to evaluate the resi­
dual toxicity of the deposits of some m odem  
(systemic and contact) insecticides on potato 
plants against apterous adults o f aphid, 
M. perskae. The purpose o f including the 
contact insecticides in this trial was to  select 
some residually effective contact insecticides 
which may be used as a substitute of oxy- 
demeton-methyl (most popular foliar syste­
mic insecticide) and other foliar systemic 
insecticides under certain situations, espe­
cially when the spray treatm ent is desired to 
potato crops which are near the harvest.

M A TERIAL AND M E TH O D S

Potato  variety ‘'K ufri chandram ukhi' was grown 
during autum n, 1975 in 3 .0  x 2 .5  m plots at Simla. 
Each plot contained 6 rows of 12 plants/row . The 
plants were spaced at 50 cm between and 20 cm

within rows. There were 13 treatm ents including 
control which were replicated 3 times in a random i­
sed block design. Six insecticides nam ely, oxyde- 
m eton-m ethyl (M etasystox E. C ), chlcrpyrifos 
(D ursban E. C ), dicrotopbos (Bidrin E. C.), methyl- 
parathion (M etacid E. C.), endosulfan (Thiodan
E. C.) and thiom eton (Ekatin  E. C.) were sprayed 
to drip-point at two concentrations viz. 0 .03 % and 
0 .0 5 %  actual ingredients. C ontro l plots were 
sprayed with water.

The treated p o tato  leaves were collected from 
plots 2 hrs after spraying and subsequently at 
different intervals till the toxic effect o f m ost o f the 
insecticides disappeared. One com pound leaf 
plucked from each treated plo t (representing each 
replication of each treatm ent) was kept inside the 
petridish pairs o f 10 cm size every time. Wet 
blotting paper was provided inside the lower petri- 
dishes before keeping the treated leaves for m ain­
taining their norm al condition for 48 hours. Ten 
laboratory  reared apterous adults o f M . perskae  
were liberated in each replication (each petridish 
pair containing treated leaf) o f each treatm ent. The 
petri dishes containing leaf and aphids were kept 
in an incubator a t 22 =t2"C  for 48 hours after which 
m ortality observations were recorded. Residual 
toxicity o f the insecticides was com pared on the 
basis of “ PT" index m ethod suggested by Pradhan  
& Venkatram an  (1962).

r e s u l t s  a n d  D ISC U SSIO N

During the investigations average maxi­
mum and minimum tem peratures were 14.0 
and 6 .0°C , respectively, while average 
relative humidity was 31 .3% . There was 
no rain/snow fall during this period.
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The results are shown in Table 1. It 
may be seen that two hours old deposits of 
all the insecticides in both the concentra­
tions caused 100% m ortality o f M yzus  
pem cae. Oxydemeton -  methyl, chlorpy- 
rifos, dicrotophos, m ethyl-parathion, endo- 
sulfan and thiom eton have descending 
values o f residual toxicity for their deposits.

It would be seen from T ab le -1 that the 
pattern o f residual toxicity o f all the insecti­
cides remained the same a t both the con­
centrations. All the insecticides were found 
effective against apterous adults o f aphid, 
M. persicae under prevailing climatic condi­
tions but oxydem eton-m ethyl, chlorpyrifos 
and dicrotophos were relatively persistent 
for longer period.
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METRICAL MORPHOLOGY A N D  GROWTH TREND 
OF THE LARVAL INSTARS OF PERICALLIA RICINI  

FABRICIUS (LEPIDOPTERA : ARCTIIDAE)

S a n jib  C h a k r a v o r t y  &  P h a n in d r a  m a n d a l  
Departm ent o f Zoology, K alyani University, West Bengal, India

(Received 12 October 1976)

Studies on the larval instars of PericaUia r id n i  show that a particular instar can reasonably be 
ascertained with the help of morphometric measurements.

IN TR O D U C TIO N

Various workers from time to time 
have established a num ber of criteria for 
the determ ination of the lepidopteran larval 
instars ( C a t s u m a t a ,  1931; N i s h i k a w a ,  1931 
Y a g i  &  K a t s u m a t a ,  1935: K a n n o ,  1955 
L in  et. al., 1964; M u r t h y  &  P e r r a j u ,  1969 
A l l e n  & G r i m b le ,  1970). The observations 
on the growth trend o f  the cuticular part o f 
insects have been varied ( D y e r ,  1890; 
G a i n e s  &  C a m p b e l l ,  1935; L u d w i g  &  
A b e r c r o m b ie ,  1940). In the present com ­
munication the metrical da ta  and obser­
vations on the growth trend of different 
characters o f the larval instars of the castor 
{Ricinus coininuis L.), leaf eating pest Peri- 
callia ridn i F a b .  are presented.

M A TERIAL AND M E T H O D S

The larvae were reared in the laboratory  (tem ­
perature 28"-32" C and relative hum idity 74-90 
per cent) on castor leaves. The different parts o f 
the larvae o f the different instars were dissected out 
for taking the m easurem ents. F o r each larval 
instar and for each o f  the variables, there were ten 
replications. The significance of difference between 
tlie mean values was tested by analysis o f variance. 
To ascertain the naiure o f the grow th curve of all 
the variables, log Y (where Y was the observed mean 
values o f  the variables) was calculated against x 
(where x was the stages o f  instars) and the relations 
were linear and nonlinear. The appropria te  degree 
was determ ined by fitting orthogonal polynomial to 
the logarithm s of the observed mean values o f the

variables (y), assum ing the stages o f instars (x) to  be 
equidistant. The appropria te  degree o f the poly­
nom ial was determ ined by the analysis o f variance 
test.

RESU LTS AND D ISC U SSIO N

The m orphom etric da ta  are presented 
in Table 1 and the results o f  the '?,rowth 
trend analysis in Table 2. The linear 
com ponent in all cases (except antenna 
length) is significant at 1 %, whereas the 
quadratic com ponent is insignificant. The 
growth trend o f all these variables is thus 
linear in the logarithm s o f the variables 
[y =  log Y =  bo -1- bi (x —  x ) =  ao -I- b , x] 
i.e. the relation is exponential in the 
observed values (Y =  ab* where ao =  log a 
and bi =  log b). In the equation Y =  ab*, 
b is the progression factor. In the case of 
antenna length the quadratic com ponent is 
significant at 5 % whereas the cubic com po­
nent is insignificant. The growth trend of 
this variable is hence quadratic in logarithms 
o f the variable [y =  log Y =  (y — 5bi +
5.001 b j  +  2bi — 7 .5  b,) x -j- 1.5  b^ x^]. 
The growth rate, where the trend is qua- 

dvdratic, is negative < 0 , when y =  f(x)].

The high significance in the differences 
of measurements indicates that the particular 
stage of the instar can reasonably be 
ascertained with the help o f morphom etric



T able 1. M orphom etric data  o f different larval instars o f  Pericallia ricini.

M ean values o f m easurem ents on  different instars C. D. 
------------------------------------------------------------------------- at Re-

I JI III IV V VI 5% marl

Body weight mg 0.600 0.750 5.300 26.600 97.190 325.050 4.321
Body length mm 3.000 4.000 6.000 11.600 17.000 27.700 1.246
Body w idth mm 0.500 0.500 1.160 2.000 3.150 5.040 0.305 **

H ead capsule length mm 0.270 0.360 0.690 1.103 1.730 2.440 0.011
H ead capsule width mm 0.324 0.439 0.801 1.250 1.920 2.718 0.055 **

L abrum  length
(A ntero-posteriorly) mm 0.054 0.072 0.140 0.237 0.330 0.471 0.028 **

Labrum  width
(Laterally) mm 0.090 0.141 0.225 0.375 0.585 0.834 0.055 **

M andible length mm 0.090 0.125 0.250 0.380 0.594 •0.858 0.028 **

M andible width mm 0.072 0 .)0 0 0.170 0.302 0.474 0.708 0.0?8 **

M axilla length mm 0.162 0.248 0.454 0.711 1.083 1.480 0.028 **

M axillo-labial hypopharyn -

geal complex width mm 0.198 0.239 0.455 0.729 1.180 1 .545 0.055 **

A ntenna length mm 0 036 0,072 0.139 0.218 0.339 0.447 0.011 **

1 % larvel o f significance in the differences of mean.

T able 2. G row th trend analysis o f different morphological characters 
in larvae of P. ricini.

M orphological feature Values o f F G row th Equation

Observed F  at 1 . 3  d, f.

Linear Quadratic
Body weight 103 0 . 1 9 7 lo g Y  -  3 . 3 1 0 8  -^ 0 .2 9 5 8 x
Body length 408 1 . 0 8 0 los Y =  3 .6 8 2 5  + O.IOOOx
Body width 98 0 . 1 6 2 log Y =  2 . 8 8 7 6  -t- 0 . 1 0 9 2 x
H ead capsule length 391 0 . 3 2 2 l o g Y  =  2 .6 6 4 3  - t - 0 . l 0 0 4 x
H ead capsule width 586 0 . 5 5 3 l o g Y  = 2 . 7 3 6 7  +  0 .0465X
Labrum  length 144 0 . 0 4 9 lo g Y  =  1 .9 6 2 3  - f - 0 .0 9 9 3 x
L abrum  width 1888 3 . 3 5 0 l o g Y  =  2 .2 0 8 3  +  0 .0988X
M andible length 80 0 . 1 2 8 l o g Y  =  2 . 1 9 7 0  J  0 . I 0 2 3 X
M andible width 671 0.004 l o g Y  =  2.0855 +  0 .I0 4 U
M axilla length 378 2 . 0 3 0 l o g Y  =  2 . 4 7 0 6  + 0.0992k
M axillo-labial hypo-
pharyngeal complex width 235 0.202 l o g Y  =  2 , 4 9 7 3  +  0 .0975X

Observed F at 1 ,2  d.f.

Linear Quadratic Cubic
A ntenna length 2646  5 9 . 7 0 0 9 . 1 9 6  l o g Y  = 1 . 5 5 0 0 - 0 . 3352X— 0 .0228x2

measurements. M oreover, the linear rela­
tionship in the growth of some characters 
indicate tha t the data has a trend to agree 
with the D y a r 's  law (D ya.r , 1890). The 
non-linear growth trend of the antenna

length, however, supports the view of 
M e t c a l f  &  F l i n t  (1962) which postulates 
that for some insects the relationship in the 
growth o f different parts o f insects is para­
bolic rather than linear.
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A PRELIMINARY REPORT ON THE FUNGI INFESTING THRIPS 
(THYSANOPTERA, THRIPIDAE)
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Delhi, India 110007
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The paper presents the findings on three species of fnngi infecting thrips.

IN TRO D U C TIO N

There are records of various types of 
entom ogenous fungi occurring on several 
types of insects and their epizootic outbreaks 
cause heavy m ortality at various develop­
mental stages. Such an epidemic, when 
severe, can eradicate an insect population 
completely from a habitat. If  such a situa­
tion occurs in an im portant pest it would be 
worthy of exploitation as a means o f bio­
logical control. There has been only one 
report of a fungus from thrips ( W i l l i a m s ,  
1915). During the present investigation, it 
was observed that some species of thrips, 
which cause considerable damage to their 
host plants especially in young seedling 
stage were attackad by fungi. These fungi 
were identified as Alternaria alternata ( F r . )  
K e i s s l e r ,  Claclosporiwn cladosporioides 
( F r e s n e r )  d e  V r i e s  and Trkhothechim  
roseum L in k .  The thrips attacked by above 
fungi were Thrips flavus S c h r a n k ,  Scirto- 
thrips dorsalis H o o d  and Microcephalothrips 
abdominalis ( C r a w f o r d ) .

M A TERIALS AND M ETH O D S

Thrips specimens were collected from nursery 
of Zoology D epartm ent, University o f Delhi, 
Nursery and Botanical G arden, University o f Delhi. 
They were dissected in R ing fr 's solution and were

* Perm anent address : D epartm ent o f Biology,
Lady Irwin College, University o f Delhi, Sikandra 
Road, New Delhi.

stained by cotton blue slain. Sm ears o f the various 
stages were also air dried, fixed in absolute m etha­
nol and stained overnight in G iemsa stain. Thrips 
specimens before being studied had been previously 
surface sterilized by 95%  ethanol and washed in 
distilled water. The paraffin sections o f the alco­
holic Bouin fixed m aterial were also studied. The 
stain used for sections was H eedenhain’s iron 
haem atoxylin and eosin.

OBSERV ATIOS AND DISCUSSiOiN 

Fungi imperfecti are very common 
parasites in insects. Alternaria alternata 
( F r . )  K e i s s l e r  of this group (Demitaceae) is 
known as plant pathogen causing leaf spot 
or blight. This species is also found as a 
contam inant in fungus cultures (Figs. 1 & 2). 
During the present studies a m oderate to 
heavy infection o f this form was observed 
in Thrips flavus S c h r a n k  (H ost plant : 
Gossypium hirsiitum). Several free conidia 
of fungus were seen in the smears (25-30 per 
larva, when infection was heavy). The 
period of infestation noted was from 
December to  March. Usually the host cells 
with several developing stages o f Alternaria 
species were observed (Figs. 3 & 4). Mostly 
the haemocytes were damaged by this fungus. 
A certain degree of damage was also caused 
to adipose tissue and gonads. So far no 
species of Alternaria has been reported as 
insect pathogen or saprophyte, although 
a related genus Stemphylium botryosum  
W a l l r .  has been found to infest coccids 
( S t e i n h a u s ,  1949).



Cladosporium cladosporioides ( F r e s n e r )  
DE V r ie s  (Demitaceae) was found to  attack 
Thrips flavus S c h r a n k  (host p lan t : cotton) 
and Microcephalothrips abdominalis C r a w ­
f o r d )  (H ost plant: Tagetes erecta and zinnia) 
(Figs. 5, 6 & 7). The period o f infestation 
noted was from November 1975 to April 
1976. Earlier Cladosporium aphidis theum 
was reported from aphids ( S t e i n h a u s ,  
1949). The present studies showed a large 
num ber o f small and big conidia of C. clado- 
sporiodes and worn out host tissue cells in 
smears and sections.

Trichothecium roseum L in k  (Monilia- 
ceae) is another fungs commonly observed 
in Thrips flavus S c h r a n k  (host plant : 
cotton), Scirtothrips dorsalis ( H o o d )  host 
plant ; castor) and Microcephalothrips ab­
dominalis ( C r a w f o r d ) .  J o l l y  (1959) des­
cribed Trichothecium roseum infesting the 
silkworm larvae heavily and reported the 
entry o f fungus through the integumental 
wounds. M a d e l i n  (1968) also enlisted T. 
roseum as casual invader o f  insects gaining 
entry through ruptured integument. A nother 
species o f the same genus T. acridiorum has 
been found to  cause damage to red locusts 
( M a d e l i n ,  1966). The present studies 
revealed a heavy invasion of the larval 
stages of thrips by the conidia o f T. roseum.

The conidia were seen on the external sur­
face and were even observed in the 
haemocoele. T. roseum disrupted various 
organs o f the thrips (Fig. 8).

A cknow ledgem ents.-Thhviork  was carried ou t during 
the tenure o f a Teacher Fellow ship under the Centre 
o f Advanced Research in Zoology, supported  by the 
University G ran ts  Com m ission. I thank Prof. 
C  M .S . D ass for his valuable suggestions, Prof. 
K. N. Saxena , for providing research facilities, 
D r, A. G . S arbhoy , fo r kindly identifying the funga! 
parasites and M r. E. A. D aniels for preparation  of 
the illustrations.

REFEREN CES

Jolly, M . S. (1959) Un cas d 'enchainem ent : 
blessure avec infection cryptogam ique a Tricho- 
llieciiim roseum  L in k , chez le lepidoptre. 
Bom byx mori L. Ann. Inst. nat. Rech. agron., 
10 : 37-43.

M adelin , M. F. (1966) Trichothecium acridiorum  
(T rabut) C om b. nov. on  red locusts. Trans. 
Brit, mycol. Soc., 49 : 276-288.

M a d elin , M . F. (1968) Fungal parasites o f inverte­
brates, in : The Fungi : An Advanced Treatise. 
Vol. 111. The funga! population. Academic 
Press, New Y ork and London, 233 pp.

S teinhaus, E. A. (1949) Principles o f  Insect Patho­
logy. M cG raw  Hill Book Com pany, Inc., 
New Y ork, T oron to , London.

W illiams, C. B. (1915) The pea thrips (Kakothrips 
robust us). Ann. appt. Biol., 1 : 222-246.





Fig. 1. Allernaria allernata conidium  from  sm ears of Thrips flavus.
Fig. 2. The conidium  of A. alteniata  from Microcephalothrips abdominalis. 
Fig. 3. Developmental stages o f A. allernata in the  host cell {Thrips flavus). 
Fig. 4. Developm ental stages o f A. ahernata  from  aphid (Aphis gossypi). 
Fig. 5. Cladosporiiim chidosporioides conidia from Thrips flavus.
Fig. 6. C. cladosporioides and A. (illenuna from aphid.
Fig. 7. C. dadosporioidcs from Thrips flavu.s.
Fig. 8. Trichothecium raseum  conidia from Thrips flavus larvae.



SEX-BASED DIFFERENCES OF THE GUT AND SALIVARY 
GLAND INDICES IN THE COCKROACH, 

PERIPLANETA AMERICANA*

V. V e n k a t a  R e d d y  E t  A i .**
D epartm ent o f Zoology, G overnm ent College,
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(Received 20 M arch 1976)

Gravimetric studies on the cockroach Peripkmeta americana reveal remarkably high weight and 
histosomatic index of salivary apparatus in the female as compared to the male.

IN T R O D U C T IO N

The female insect has to satisfy viteliogenic 
nutritional pressures beside? the vegetative 
requirements which ultimately find expression 
in higher quantum  o f food intake. This 
may lead to a sexual dimorphism in 
digestive gland index which has not hitherto 
been examined in insects. In the present 
communication we report the differences 
in indices o f salivary apparatus and gut o f 
the cockroach Ptriplaneta americana.

M A TERIALS AND M E T H O D S

The cockroaches collected from  dom estic 
habitats were kept in the vivaria. Adults o f both 
sexes were weighed to  the nearest m illigram . The 
salivary apparatus and gut were dissected out, 
adhering w ater blotted by filter paper and weighed 
to the nearest m illigram . The gut was cut open and 
contents removed by rinsing in saline. The 
emptied gut was re\teighed after blotting. The 
corrected body weight was obtained by subtracting 
the weight o f the gut contents from the body weight

** C o-authors R. R am am urthi, P. Venkatarama 
NAiAH, K. R aghavaiah, M. S reeramachandra- 
M urthy  (D epartm ent o f Zoology, Shri Venkate- 
swara University, T iru n a ti-5 17502); V. D oraswamy 
REDDy, V.B. H ar a n ath , P Satyam & V. C h a n d r a- 
sekharam (D epartm ent o f Zoology, S. G. S. Arts 
College, T irupati - 517501).
* dedicated M anavala R amanujam .

determ ined earlier. The histo-som atic indices (HSI) 
were calculated for the salivary apparatus and 
em pty gut as the weight o f  the tissue percent 
corrected som atic weight. The weights and h isto­
som atic indices were expressed as sexual dim orphism  
indices (SDI) applying the form ula: SDI ^ (F em a le / 
M ale -  1) X 100. The regressions o f the tissue 
weights and H S I’s on the som atic weight were 
com puted according to standard  statistical proce­
dures (PiLLAi & SiNHA, 1968).

RESU LTS AND D ISC U SSIO N

The total individual tissue weight and 
HSI of salivary apparatus showed profound 
sex-based differences (Table 1) whereas the 
gut weight and its HSI did not exhibit 
statistically significant sex-based differences. 
The m a le : female (M :F )  ratios o f the 
somatic weight, gut weight and its HSI were 
considerably lower than those o f the salivary 
apparatus and its HSI. These sex-based 
differences were more clearly illustrated by 
the SD I’s (Table 2). The SD I’s o f gut 
weight and gut HSI were low and not 
statistically significantly different from the 
SDI of somatic weight. But the SD I’s of 
salivary apparatus and its HSI were very 
high and were significantly different from 
the SD I's of somatic weight, gut weight and 
gut HSI.

The regression coefficients of the female



T able  1. Sex  differences in  h i s t o - s o m a t i c  ind ices  o f  salivary ap p aratu s  
an d  gut  in Periplaneta amsricana.

Param eter Male Female t d f M :F  R atio

Som atic weight 
in grams

G ut weight 
in grams

Salivary apparatus 
weight in grams

H istosom atic index 
o f gut (G -H S I)

0.964 + 
0.103(11)

1 .241±
0.123(14)

5.931 23 <0.001

0 .1 2 0 ±  0.1487 +
0.08865(15) 0.04535(10)

0.0064 ± 0 .0196±
0.00197(11) 0.00582(14)

1 .3 5 1 23 NS

7.188 23 <0.001

11.361±
4.422(15)

Histosomatic index 0 .67±  
of salivary apparatus 0.217(11) 
(SA-HSD

10.933±
2.307(10)

1 .58±
0.491(14)

0.278 23 NS

5.701 23 <0.001

100:128.7

100:123.9

100:306.2

100:96.2

100:235.8

Values under ‘M ale’ and 'Fem ale’ are mean + standard  deviation. The num bers 
o f determ inations are parenthesized.
t : S tudents’ ‘ t ’ test value for significance of difference between the com pared 
m eans; d .f : num bers o f degrees o f freedom ; P : level o f significant difference 
between com pared m eans; N S : not significant.

T able  2. Sexual dim orphism  indices (SDI) in the cockroach 
Periplaneta americana.

Param eter SDI

Som atic weight (SW)
Salivary apparatus weight (SAW;
H istosom atic index of salivary appara tus (SA H Sl) 
G u t weight (GW )
Histosom atic index of gut (G -H S l)

+ 18.96 ±  10.7 (10)
+ 2 4 1 . 2 + 119.9 (10)
+  155. 6 ± 96,61 (10)
+  44 .808±  66.7 (10)
+  14.799+ 50.67 (10)

t d.f. P

SW -SAW 5.837 18 < 0 .001
SW -SA. HSl 4.444 18 < 0.001
SAW -SA. HSl 1.758 18 NS
SW -G W 0.679 18 NS

SW -G H SI 0.135 18 NS

G W -G H SI 0 .616 18 NS
SA W -G W 4.527 18 < 0 .0 0 1

S A H Sl-G H Sl 4 .082 18 < 0.001

Values o f SDI are m eans + standard deviations with num bers o f estim ation in
parentheses.



salivary apparatus weight was positive 
( b =  +  0.00476) while the ‘b’ for male was 
negative (b =  — 0.00174). However these 
regression coefficients were not statistically 
significant. Nevertheless the regression 
lines of the females were at higher levels 
than those of the males.

One feature o f interest which emerges 
from  the present work is the remarkably 
higher weight and HSI of salivary apparatus 
in female which may indicate a higher 
amylolytic potentiality.
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ORIENTAL SPECIES OF XORIDES {GONOPHONUS)  
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V. K. G u p t a  &  G i r i s h  C h a n d r a  
D epartm ent o f Zoology, University o f Delhi, Delhi, India 110007
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A revision of the Oriental species of Xorides (Gonophonus) is given. X. (Gonophonns) exquisitus 
( T o s q u in e t )  is redescribed. A new species, X. (G .) karnaticus and a new subspecies, 
X. (G.) exqiii.titus ceytonicus are described.

Xoridis {Gonophonus), a relatively small 
subgenus of the Palaearctic and Oriental 
distribution, is known from the Oriental 
Region by two species, viz. Xorides 
(Gonophonus) exquisitus ( T o s q u i n e t ,  1903) 
from M ont Gede (Java) and X. (G.) 
carinifrons ( B a l t a z a r ,  1961) from the 
Philippines. A new species karnaticus is 
described here and exquisitus ( T o s q u i n e t )  is 
redescribed from three females o f the type- 
series loaned by the Brussels Museum. Three 
subspecies of exquisitus are recognized here.

Subgenus Gonophonus F o e r s t e r  

Gonophonus F o e r s t e r ,  1868, Verh. Naturh. 
Ver. Rheinlande, 25 ; 169. Type ; Gono­

phonus mokrzeckii {V^O¥MiZ\)~propinquus 
T s c h e k .;  included by K o k u j e v ,  1902. 

Caenostoma C a m e r o n ,  \90S, J. Straits Br. 
Asiatic Soc., 44 : 125. Type : {Caenostoma 
filicornis C a m e r o n )  =  exquisitus T o s q u ­
i n e t ;  m onobasic; C a m e r o n ,  1905, 
Entomologist, 2^ ■. 171. (Caenosto­
ma filicornis C a m e r o n )  =  exquisitus 
T o s q u i n e t ,  monobasic.

Paraglypta K i e f f e r ,  1921, Bull. Agr. Inst. 
Sci. Saigon, 3 :137. T ype; {Paraglypta 
tubigera K i i ; f f e r  =  exquisitus T o s q u i n e t ;  
original designation.

* The Oriental species o f the subgenera Moerophora 
and Xorides have been treated in Oriental Ins., 6 
(4) : 409-417 (1972) and 8 (4 ): 395 - 411 (1974) 
respectively.

T a x o n o m y  ; T o w n e s  &  T o w n e s ,  1960 : 501;
T o w n e s  et a l ,  1961: 106; T o w n e s  et al.,
1965: 542; T o w n e s ,  1969: 212.

Face striato-punctate or rugose; malar 
space 0 .4 -0 .6  x as long as the basal width 
of mandible, sparsely to densely punctate; 
flagellum 21-23 segmented, in female 
curved subapically, the bend involving 2-3 
segments, with three peg-like bristles on 
their outer side; occipital carina complete 
above; pronotal groove sm ooth and shiny, 
sometimes with weak oblique ca rin ae ; 
mesoscutum moderately punctate, its median 
and lateral lobes often with parallel trans­
verse carinae; notauli wide and shallow, 
usually sm ooth ; scutellum weakly convex 
to moderately raised, usually sm ooth and 
shiny with weak punctures; metascutellum 
moderately raised, with strong lateral 
carinae ; prepectal carina extending up to 
about 0 .7  X the height o f mesopleurum, 
sometimes ending at lower 0 .3 ; meta- 
pleurum reticulate, its lower 0 .3  smooth 
and shiny; posterior transverse carina of 
m esosternum complete and strong; propo 
deum w ith strong carinae, its spiracle elliptic; 
nervulus basad o f basal vein ; intercubitus 
basad of second recurrent vein by as much 
as its length; nervellus intercepted below the 
middle; trochantellus of fore leg usually with 
an acute apical tooth on the inner side;



fore and hind tibiae sometimes with a row 
of 4-9 spines; fore and middle femora com­
pressed basally and tibia o f  female with a 
constriction at basal 0 .3  and semicircular 
crease on the ventral side of the constriction; 
hind trochantellus in front view about 2 .5x 
as long as its trochanter; first te rg ite 2 .0 -  
3 .3x  as long as its apical width and 
1 .8 -2 .5 x  the length of second, strongly 
narrowed at the base; second and third 
tergites with oblique basolateral and apical 
grooves; ovipositor long, strong and sub- 
cylindrical, apically decurved; ovipositor 
sheath 1 .2 -1 .4 x a s  long as fore wing and
2 .6 -3 . 3x the length of hind tibia.

The chief distinguishing features of 
Gonophonus are: (i) hind trochantellus in 
front view about 2 .5 x a s Io n g  as the tro­
chanter; (ii) posterior transverse carina of 
mesosternum complete and strong; (iii) sub- 
apical bend of female flageiium involving 
2-3 segments; (iv) nervulus basad of basal 
vein; (v) intercubitus basad of second re­
current vein by not more than its own length 
and (vi) trochantellus o f fore leg usually 
with an apical tooth on the inner side.

KEY TO THK ORIF.NTAI. SPEC IE S O F
X O R ID E S (G O N O P H O N U S)

!. Areola very long, separated from  the basal area 
by a  weak trjiiisverse carina; fore tibia w ithout 
spines; frons sm ooth, sparsely punctate w ithout a 
carina on the lateral m argins; m edian lobe of 
m esoscutum  with short, parallel, transverse carinae; 
scutellum yellow, flat or weakly convex, sm ooth and 
shiny; face transversely stria to -punctua te  laterally 
and densely punctate o r longitudinally striated in 
the middle, yellow with a black longitudinal band 
in the middle; clypeus yellow, black behind the 
transverse crease. Java, K alim antan, Sri Lanka,
Sum atra and V ietnam ...................................................
............................................  I .  exc/iiixitiis (TosQuinkt).

Areola pentagonal, connected to the triangular 
basal area by a single long carina; fore tibia with a 
row of short spines on the inner side; frons with a 
longitudinal carina on its lateral m argins; median 
lobe of m esoscutum  without transverse carinae; 
scutellum black, strongly convex, wrinkled basally

ana laterally, face black, rugose, with long hairs; 
clypeus b lack ish-brow n...............................................2

2. Occipital carina absent ventrally, complete 
dorsally; temple closely punctate; first and second 
tergites without yellow apical m argins; hind coxa 
andfem ur black; b a sa lh a lfo fh in d b asita rsu sb lack ; 
frons rugose; longitudinal carinae petiolar area of 
propodeum  confined to  the apical half. Philippines. 
....................................................................2. carinifrons B a l t a z a r .

Occipital carina complete ventrally, dorsally 
weak, represented by a crease; temple obliquely 
striated; all tergites with yellow apical m argins; hind 
coxa yellowish-brown, femur orange; hind basitarsus 
entirely yellow; frons sm ooth with coarse punctures 
on the lateral m argins; longitudinal carinae of 
petiolar area strong, extending full length. India. 
..................................................... 3. karnaticus, sp. nov.

1. Xorides (Gonophonus) exquisitus 
(TO.S0UINET) (Figs. 2, 3, 5 & 6).

Moansa exquisitus T o s q u i n e t ,  1903, M em. 
Soc. Ent. Belgique, 10 : 57. Female des. 
Types ; males, Java : M ont Tengger,
1219m (Brussels). The types are labelled 
“ Java, M ont Gede, Aug. 1892, 
Fruhstorfer. ”

Caenostoma fiHcornis C am eron , 1905, J. 
Straites Br. Asiatic Soc. 44 : 126. Male 
des. Lectotype male, Sarawak ; Kuching 
(London) C am eron , 1905, Entomologist, 
38 ; 172. Male des.

Paraglypta tubigera K i e f f e r ,  1921, Bull, 
Agr. Inst. Sci. Saigon, 3: 137. Male. des. 
Type: Female, Vietnam: Tonkin: (Lost). 
Host : Xylotrechus quadripes\ D u p o r t ,  
1921, Bull. Chambre d ’Agr. Tonkin et 
Nord-Annam  130, sup. 11 :7. Female, des. 
Vietnain : Cho-G anh. Host : Xylotrechus 
qnadripes ; Chlorophorus annularis.

Xorides filicornis : T o w n es , 1944, Mem. 
Amer. Ent. Soc., 11 : 103. syn.

Xorides (Gonophonus) e.xquisitus : T o w n es  & 
T ow N ts, I960, Bull. U. S. Natl. Mus., 216 
(2): 494. syn; T o w n es , T o w n e s  & G u p ta  
1961, Mem. Amer. Ent. Inst., 1 : 107. syn.



Figs. 1-3. Dorsa! view of tlie propodeum  o f :  1. Xorides (Gonophonus) karnaticus,
sp. nov.: 2. X. (G.) exqiiisitiis exquisitiis (Tosquinet); 3. X  (G.) exqidsitus ceylonicus, 
subsp. nov. Figs. 4-6 . C olour pattern  o f hind leg o f :  4. Xorides (Gonophonus)
karnaticus, sp. nov.; 5. X. {G.) exquisitus ceylonicus, subsp. nov.; 6. X. {G.) exquisitus 
exqidsitus (Tosquinet).

Xorides (Caenostoma) exquisitus : B a l t a z a r ,  
1961, Mono^r. NatL Inst. Sci. Tech. Manila,
7 : 107 syn.

This species w as described from Java 
by T o s q u i n e t  in 1903. Three topotype 
females of this species, collected and deter­
mined by J. T o s q u i n e t  and loaned to us by 
Brussels M useum, were studied. In  addition, 
one male from Sum atra, one from Kali­
m antan (c. w. t. o f Caenostoma fiUcornis 
C a m e r o n  by R. S h e l f o r d ) ,  three females 
from Sri Lanka and one female each from 
Malaya and Vietnam were also studied.

The distribution data 
recorded by T o s q u i n e t  is, 
(Java Oriental), 400 pieds, 
s to rfe r.” Three females

o f the type as 
“ M ont Tengger 
1890, H. Fruh- 
loaned by the

Brussels Museum are labelled, “ Java: M t. 
Gede, August 1892, Fruhstorfer” , and one 
of them bears the label “Type” . They have 
original determ ination label in T o s q u i n e t ’s

hand as “Moansa exquisitus T o s q .” These 
are evidently the types as has also been 
mentioned by T o w n e s  et al. (1961  : 107) 
and we believe that the type locality should 
be corrected to M t. Gede as given on the 
label of the specimen.

Face densely punctate in the middle and 
finely transversely striated laterally, 0 . 4 . - 0 .6 x  
as long as wide, yellow with a black longi­
tudinal band in the m iddle; m alar space
0 .5 - 0 .6 X  the basal width of m andible; 
frons finely sparsely punctate with a weak, 
median longitudinal carina but w ithout a 
Carina on the lateral margins; temple smooth 
and shiny, weakly obliquely striated on the 
lower side; last flagellar segment o f female 
4 - 6 x  its basal w idth; occipital carina com ­
plete; median and lateral lobes o f meso- 
scutum with short, parallel transverse carinae; 
mesoscutum also with 3-5 median longitudi­
nal carinae behind the middle scutellum 
yellow, flat or very weakly convex, smooth,



sometimes with a weak median longitudinal 
ridge; propodeum  with strong carinae, 
areola very long, weakly separated from the 
basal area; propodeal apophyses absent; 
fore tibia w ithout spines; first tergite with 
distinct, oblique, subapical groove; second 
and third tergites with basolateral and suba­
pical grooves; densely to  coarsely punctate, 
tending to be rugose; all tergites with their 
apical margins yellow.

B a l t a z a r  (1971) recognized two sub­
species o f this species, viz. Xorides (Caeno- 
stoma) exquisitus exquisitus ( T o s q u i n e t )  and 
X . (C.) exquisitus xanthopleurus B a l t a z a r .  
A new subspecies, X. (G.) exquisitus ceyloni- 
cus is described here from Sri Lanka and 
Vietnam.

Key to the Subspecies o f Xorides (Gono- 
phonus) exquisitus

1. M esopleurum  blackish-brow n, with a 
small yellow spot behind speculum; pro­
podeum  black except a small yellow spot 
above the base of hind coxa; pronotum  
with a single large yellow spot on the 
upper m argin; median lobe of mesoscutum 
entirely black; first tergite w ithout a 
median yellow spot; hind tibia brownish 
on its apical 0 .3 . Java, K alim antan,
Sum atra and M alaya.......................................
. . . .  1. exquisitus exquisitus ( T o .s q u in e t)  .

M esopleurum  with yellow bands or three 
large yellow spots; apical 0 .3  of propo­
deum yellow; pronotum  with one yellow 
spot each on its upper and lower margins; 
carinated area on median lobe of meso­
scutum with a yellow spot; first tergite 
with a median yellow spot; hind tibia 
brown on its apical 0 .6  or entirely 
yellowish-brown with a darker tinge on 
the extreme apex and base..........................2

2. M etascutellum  black; mesopleurum with 
two longitudinal yellow bands, upper band 
sometimes divided into two; second ter­

gite with one or three median yellow 
spots and third tergite with a median 
yellow spot; hind tibia with its distal 0 .6  
brow n; hind femur yellowish-brown, its
base brow nish. Philippines..........................
. . . .  2. exquisitus xanthopleurus B a l t a z a r .

M etascutellum yellow; mesopleurum with 
two anterior and one postero-ventral 
yellow spots; second and third tergites 
withoxt median yellow spots, only their 
apical margins yellow; hind tibia orange- 
yellow, sometimes extreme apex and base 
with a brownish tinge; hind femur entirely 
orange-yellow, sometimes brown a t apex.
Sri Lanka and V ietnam ................................
...........3. exquisitus ceylonicus subsp, nov.

1. Xorides {Gonophonus)exquisitus exquisius 
( T o s q u i n e t )  (Figs. 2 & 6) Moansa exqui­
situs T o s q u i n e t ,  1903, M em. Soc. Ent. 
Belgique, 10 : 57. Female, des. Types : 3 
females, Java: Mt. Gede, 1219m (Brussels). 
Xorides{Caenostoma) exquisitus exquisitus: 
B a l t a z a r ,  1961, Monogr. Natl. Inst. Sci. 
Tech. Manila, 7 ; 107. syn.

This subspecies can easily be distin­
guished from the other two by the set o f 
characters mentioned in the key. The re­
description given here is based on the speci­
mens from Java, M alaya, K a lim a n ta n  and 
Sum atra.

Female : Face about O .Sxas long as 
wide, densely punctate in the middle and 
transversely striated laterally; clypeus 
smooth and shiny; malar space 0 .6 -0 .7 x  the 
basal width o f  mandible, finely punctate, 
with very weak striations near the base of 
m andible; temple smooth and shiny, weakly 
obliquely striated near the m andibular base; 
flagellum 21-23 segmented, first flagellar 
segment nearly 4 .Ox its apical depth, second 
segment about 0 . 9x as long as the first, last 
segment about 5 .Ox its basal width, sharply 
narrowed apically; frons, vertex and occiput



sm ooth and shiny; interocellar distance 
0 .75-0 .86x  the ocello-ocular distance; 
occip ital Carina entire; pronotum  polished, 
with fine sparse punctures, its groove shallow 
and shiny; mesoscutum raised, evenly 
punctate, punctures fine and separated by 
their own diameter, median and lateral lobes 
with parallel transverse carinae in the 
middle; posterior half of mesoscutum with 
three parallel longitudinal carinae in the 
middle; notaulus wide shallow, smooth and 
shiny; scutellum flat, squarish, smooth and 
shiny: mesopleurum evenly closely punctate 
with long white pubescence: mesosternum 
with fine close punctures; metapleurum 
reticulate, with long white pubescence; pro- 
podeum stout, shiny with strong carinae, 
areola about 4 .Ox as long as wide near 
costulae, separated from the basal area by a 
very weak carina, apical transverse carina 
complete and strong, spiracle elliptic; nervu- 
lus basad of the basal vein by about 0.33x 
its length; hind femur 4 .4 - 4 .6x as long as 
its depth at middle; hind tibia 11.0- 12.Ox 
its apical depth; hind basitarsus 3 .9 -4 .5 x  
the length o f longer hind tibial spur; first 
tergite 2 . 1- 2 .4x its apical width and nearly 
twice as long as second, strongly rugoso- 
punctate, less so towards the base, with deep 
subapical oblique grooves, cutting its apical 
margin into three distinct lobes; second ter­
gite about 0 .9x  as long as its apical width, 
with deep basolateral and apical oblique 
grooves which enclose a raised area that is 
slightly depressed in the middle, densely 
punctate basally, m oderately punctate on the 
convexities and towards the apex, grooves 
and depression striated; third tergite nearly 
half as long as its apical width, grooves and 
depression as on the second tergite but 
weakly represented, moderately punctate, 
punctures rather sparse on the raised areas; 
tergites 4-8 smooth and shiny; ovipositor 
subcylindrical, apically decurved, its sheath 
212-1.3 X the length of fore wing and 
.. 6-2 ■ 7 X the length of hind tibia.

Blackish-brown to black. Face except 
a median longitudinal band, apical half of 
clypeus, lateral margins o f frons. palpi, 
temple except its posterior margin, scutellum, 
mesepimeron and apices o f all tergites, 
yellow; antenna blackish-brow n with 
segments 10-21 yellow, apex o f the last 
segment black; pronotum  black with a large 
yellow spot on the upper margin; mesos­
cutum and metascutellum entirely black; 
propleurum  yellow; mesopleurum black 
with a small yellow spot near the speculum; 
propodeum  black except a small yellow spot 
above the base of coxa; fore and middle 
legs yellow except their last tarsal segments 
and base of the tibia brownish; hind coxa 
brown, yellowish towards the base, trochanter 
brown, femur yellowish basally and brown 
apically, tibia brown, yellow in the middle 
and tarsus yellow, its last segment brown 
apically; all claws black; apical lobes of 
first tergite yello v; second and third tergites 
each with a yellow spot in the middle and 
their apical margins yellow.

Male : Similar to  female in all respects 
except for the following characters: flagellum 
38-segmented; first flagellar segment 
1. 2- 2 .0x its spical depth; second flagellar 
segment 2 .0 - 3 .Ox as long as the first; last 
flagellar segment 3 .Ox its basal w idth; 
interocellar distance nearly equal to the 
ocello-ocular distance ; fore and middle 
tibiae without a constriction and semicircular 
crease at basal 0 .3 ; first tergite 3 .Ox its 
spical width and 2 .2 -2 .5 x  as long as the 
second which in turn is about 1 .2x its 
apical width.

Black. Flagellum black with segments 
8-12 yellow; mesopleurum with or without 
a yellow spot behind speculum; median 
yellow spots on second and third tergites 
tending to  merge with the yellow apical 
margins.
Length : Female, 12 .0 -19 .0  mm; fore wing
9 .7 -1 3 .5  mm; ovipositor sheath 12 .5-18 .0



m m ; male, 11. 8- 12.6 m m ; fore wing
8 .5 -9 .4  mm.

Specimens examined: 4 females, 2 males. 
Java: M ont Gede, 3 females (one female 
“ Type,” other two determined by J. T osq u -  
i n e t )  viii. 1892, Fruhstorfer Coll. (Brussels) 
M alaya : Kwala K angsar (Perak). 1 female 
1902, G rubauer (Vienna). K alim antan: 
Kuching, 1 male, 24. v. 1903, R. S h e l f o r d  
(Oxford). Sumatra : Tandjong M orawa
(Serdang), 1 male. Dr. B. H ag en  (Leiden).

Distribution : Indonesia ; Java, Kali­
m antan and Sumatra. Malaya.

2. Xorides (Gonophonus) exquisitus 
xanthopleurus Baltazar

Xorides (Caenostoma) exquisitus xantho- 
pleurus B al ta za r , 1961, Monogr. Natl. 
Inst. Sci. Tech. Manila, 7 ; 107. Male, 
female, des., fig. Type : males, Philip­
pines: M indanao : Lanao : K olam bugan 
(U. S. N. M.).

This subspecies is hitherto known only 
from  the type locality in the Philippines. 
It can be readily distinguished by the set of 
characters mentioned in the key.

3. Xorides (Gonophonus) exquisitus 
ceylonicus, subsp. nov. Figs. 3 & 5 
This species closely resembles X. {G.)

e x q u is i tu s  x a n th o p le u ru s  B a l t a z a r  but can  
be easily  d istinguished from  it by the fo llo w ­
ing characters : M esopleurum  w ith tw o
anterior and on e postero  -  ventral yellow  
sp ots; m etascutellum  y e llo w ; second  and  
third tergites w ithout yellow  sp o ts in the 
m iddle; hind tib ia oran ge-ye llow , rarely its 
extrem e base and apex w ith  brow nish tinge 
and hind fem ur oran ge-yellow , som etim es  
its apex brow nish.

Female : Face about 0.4 x as long as 
wide, transversely striato-punctate, with

* figures in parantheses refer to the m easurements 
o f paratypes.

dense punctures and longitudinal striations 
in the middle; m alar space 0 .6x  (055-0.6)* 
the basal w idth o f mandible, distinctly pun­
ctate, punctures rather sparse below the 
groove; flagellum 21 — segmented, first 
flagellar segment 4.0 x (3.5-4.5) its apical 
depth and nearly as long as the second, 
last segment 4 .5 x  (3.6-4.8) its basal
width; frons moderately punctate, 
punctures very fine; vertex polished with 
scattered punctures; interocellar distance 
l . lx  (1.1-1.3) the ocello-ocular distance; 
punctures on pronotum  fine, separated by
1.5-2.0x their d iam eter; scutellum sm ooth and 
shiny, finely punctate, usually with a median 
longitudinal ridge or carina; mesopleurum 
evenly closely punctate on the lower margin, 
rest polished with fine scattered punctures; 
prepectus moderately closely punctate; 
mesosternum moderately punctate, punctures 
sparse posteriorly; metapleurum  reticulate, 
with long scattered pubescence; propodeal 
carina comparatively weaker, tending to 
merge with the reticulations; areola very 
long, no t separated from  the basal area 
distinctly; pleural and lateral areae irregu­
larly reticulate, w ith shiny portions in their 
middle: hind femur 4.5 x (3.6-4.5) as long as 
its depth at middle and tibia 11.Ox (10.5- 
12.5) its apical depth; hind basitarsus 5.0x 
(4.7-5.0) the length of longer hind tibial 
spur; first tergite 2.0x (1 .9 -2 .3 ) its apical 
width and 1 .8x ( 1.8- 2 .0) as long as the 
second, finely reticulate or rugoso-punctate 
in the middle, with large punctures towards 
the base; second tergite 0.9 x (0.85-1.0) its 
apical width, rugoso-punctate, moderately 
punctate on the apical yellow band, rather 
polished on the apical m argin; th ird  tergite 
densely punctate, striated in the depressions, 
its apical m argin; polished; ovipositor sheath
1.3 X (1.3-1.4) the length of fore wing and
3.0 X (2.8-3.0) the length o f hind tibia.

Black. Face except a longitudinal 
band in the middle, apical half of clypeus.



labrum , palpi, inner orbits, a long band on 
temple, segments 10-21 offlageIlum ,scutellum  
metascutellum, mesepimeron, apical 0 .3  of 
propodeum  and apical margins of all 
tergites, yellow; median lobe o f mesoscutum 
with a yellow spot in the middle; upper and 
lower margins of pronotum  with long yellow 
bands; propleurum  with a yellow spot 
in the middle ; mesopleurum with two 
anterior and one postero -  ventral 
yellow spots, anterior spots dorsal and 
ventral in position; fore and middle legs 
yellowish-brown, their trochanters and last 
tarsal segments brown; hind leg orange- 
yellow, coxa basally, trochanter and last 
tarsal segment blackish-brown, femur and 
tibia sometimes with brownish tinge 
apically ; ovipositor rust-brow n, its sheath 
black.

Male : Unknown.

L ength : Female, 10 .7 -17 .0  mm; fore
wing 8 . 5 - 1 3 . 0  mm; ovipositor sheath
11.0-17 .5  mm.

Holotype Female, Sri Lanka, 1861, 
Felder (Vienna). Paratypes: 3 females.
Sri L an k a : Kandy, 1 female, ii. 1910, E. 
C omber (B. M. N. H.). P illai (Jaffna N. P.), 
30m, 1 female, 30. xi. 1934, G auri D utt 
(F. R. L). Vietnam : Tonkin: H oabinh
1 female, viii. 1918, R. V. de Salvaza  
(B. M. N.H.).

Distribution : Sri Lanka and Vietnam.
2. Xorides (Gonophonus) carinifrons

Baltazar

Xorides {Gonophonus) carinifrons B a lta za r , 
1961, Monogr. Natl. Inst. Sci. Tech. 
Manila, 1 : 109. Female, des., fig. Type : 
female, Negros Oriental: Mt. Canlaon, 
1097m (T o w nes).

Specimens of this species were not 
available for study. However, it can be 
easily distinguished from the other species 
by the characters mentioned in the key.

3. Xorides (Gonophonus) karnaticus, sp.
nov. (Figs. 1 & 4)

This species closely resembles carini­
frons  B alta zar  by the shape o f areola and 
nature o f propodeal carination, spines on 
the fore tibia, lateral carinae on frons, shape 
and colour o f scutellum and sculpture of 
face. However, it deserves a separate status 
by having a ventrally complete occipital 
Carina, obliquely striated temple, yellow 
apical bands on all tergites, colour o f hind 
leg, sculpture o f frons, and strong longitu­
dinal carinae in the petiolar area of 
propodeum .

Female: Face 0 .7x  as long as wide,
evenly strongly rugoso-punctate; clypeus 
closely punctate, m at; m alar space 0 .4 x a s  
long as the basal width o f mandible, m odera­
tely closely punctate; temple obliquely 
striated, with few wide punctures; frons 
shiny, laterally with shallow dense punctures, 
its median longitudinal carina weak, not 
extending behind up to  the median ocellus; 
frontal orbit with a distinct longitudinal 
carina; vertex shiny with wide sparse 
punctures; interocellar distance nearly twice 
as long as the ocello-ocular distance; 
occipital carina strong ventrally, dorsally 
weak, represented by a crease above in the 
middle; antenna 21-segm ented, wide 
apically, its first and second segments 
equal in length, last segment about 2 . 8x as 
long as its basal w idth; thorax long, about 
3 .5x  as long as wide above between tegulae; 
pronotum  shiny with large coarse punctures; 
mesoscutum with fine dense punctures, 
rugose in the middle, notauli shallow; 
scutellum moderately convex, w ith strong 
lateral carinae, rugose, shiny above; 
mesopleurum sm ooth and shiny with 
moderately spaced punctures and long 
hairs on the margins; prepectal carina 
ending near the anterior margin : propodeum  
sm ooth and shiny with reticulations in



pleural areae, areola pentagonal connected 
to  the small triangular basal area by a 
single long carina, petiolar area with a pair 
of longitudinal carinae extending from  its 
base to apex; fore tibia with a row of 
spines on the inner side; hind tibia 
9 . 9x as long as its apical depth, with a 
row of small spines on the outer side; first 
three tergites densely coarsely punctate, 
rest sm ooth and shiny; first tergite 2. 3x as 
long as its apical width and nearly twice 
the length of second, strongly narrowed 
towards the base; second tergite 0 .9x  as 
long as wide apically; ovipositor long, 
apically decurved, its sheath 1,4x as long as 
fore wing and 3 .4x the length of hind 
tibia.

Black. Yellow portions are: flagellar 
segments 13-21, palpi, hind tarsus except 
its fifth segment and apical margins o f all 
tergites; fore and middle legs orange, their 
fifth tarsal segments black; hind coxa 
yellowish-brown, trochanter brown, femur 
and tibia orange; ovipositor sheath 
blackish-brow n.

M ale ; Unknown.

Length; Female, 8 .0 m m ; fore wing 
6 .2 m m ; ovipositor sheath 8 .7m m .

Hoiotype: Female, India; K arnataka; 
Anm od, 762m, 2 7 .xi. 1965, J o s e p h  K. 
J o n a t h a n  Coll. No. J  103 ( G u p t a ) .  
Distribution; India; K arnataka.
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NEW APHIDS (HOMOPTERA : APHIDIDAE)  
FROM NORTH WEST INDIA

S. C hakrabarti
D epartm ent o f Zoology, University o f Kalyani,

Kalyani, W est Bengal, India 741235

{Received 8 July 1976)

Two new species of aphids viz. Aphi.<! paraverbasci and Macrosiph tm (Sitobion) pseudoaliipecuri 
collected from Simla Him alayas. North west India are described.

Aphis paraverbasci sp. nov.

A pterous viviparous female: Body 1.90- 
1.57 mm long with 1 .05-1 .20  mm as maxi­
mum width. Head (Fig l)p a le  brown, with­
out distinct lateral frontal tubercles but the 
middle o f head slightly convex; dorsum 
smooth, with about 14-16 long flagellate 
hairs, longest hair on frons about 41-80 ^ 
long and 1 .77-2 .75  times the ba.sal diameter 
o f antennal segment III. Antennae about 
0 .4 6 -0 .5 2  times the length of body: seg­
ments I and II smooth, concolourous with 
the head, segment I with 2 hairs and II with
3 hairs which are about 33-41 long; 
flagellum gradually imbricated from base to 
apex, segment VI pale brown to brown, rest 
of the flagellum pale; processus terminalis 
(Fig. 3) about 0 .4 6 -0 .7 2  times the length 
of antennal segment III and 1 08-1 .45 
times the length of the base of segment VI; 
secondary rhinaria absent, but one specimen 
(? allatoid apterae. with 2-3 secondary rhi­
naria on apical 0 .4  portion of the segment 
III; hairs on the flagellum long with fla­
gellate apices, longest hair on segment III 
about 30-41 ^ long and about 1 ,0 -1 .37  
times the basal diameter o f the segment (in 
the specimen having secondary rhinaria 
about 0 .9  times). Rostrum  long, reaches 
hind coxae; ultim ate rostral segment (Fig. 4) 
gradually becoming narrow, about 1.93 2 .2

times the length of second jo in t o f hind tarsi, 
with 2 accessory hairs near the base. Thorax 
pale; m id-thoracic furca sessile. Abdomen 
(Fig. 2) pale excepting the spinal area of 
tergite 8 and tip of the abdom en which are 
brown; hairs on the dorsum stout, long with 
acuminate to flagellate apices anterior 
tergites with 8-10 hairs per segment, 7th 
and 8th tergites, each with 6-8 hairs, longest 
hair on anterior tergites about 52-90 il long 
and about 1.5 5 -3 .0  times the basal diameter 
of antennal segment III, on 7th and 8th 
tergites about 67-82 fi long and about
2 .0 -2 .6 2  times the mentioned diameter; 
tubercles on 1st abdom inal segment small, 
on 7th segment absent or very small. 
Siphunculi brown, rarely dark brown, sub- 
cylindrical, slightly imbricated, with distinct 
flange, about 0 . 10- 0 .12  times the body and
1 .5 -1 .69  times the cauda. Cauda dark 
brown, nearly triangular with about 8 hairs. 
Subgenital plate with 12 hairs in 2 groups 
on the posterior m argin. Legs pale except 
coxae, trochanter and tarsi which are pale 
brow n; femora and tibiae sm ooth, hairs on 
legs long and fine, longest hair on femora 
about 37-56 ^ long, tibiae much hairy, 
tibial hairs are of two types; longer hairs 
with flagellate apices and similar in length 
to those on femora, shorter hairs with acute 
to acuminate apices, about 26-37 n long; 
first tarsal seament with 3 hairs.



Figs. 1-4. Aphis paraverbasci new species; ap terous viviparous fem ale: 1. H ead ,
2 . Posterior portion o f abdom en, 3. an tennal segment VI, 4. U ltim ate rostral segment. 
Figs.5-6. M acrosiphum (Sirohioir) pseudoalupeciiri new sp ec ies: apterous viviparous
females : 5. H ead, 6. Posterio r portion  o f abdom en.

M easurem ents o f  the h o lo typ e in m m  : 
L ength  o f  bod y 1.77, w idth 1.15; antenna  
0 .9 9 ; antennal segm ents III : IV ; V  : VI 
0 .25  : 0 .17  : 0 .15  ; 0 .12 +  0 .13 ; ultim ate  
rostral segm ent 0  .2 2 ; second  jo in t o f  hind  
tarsus 0 .1 1 ;  siphunculus 0 .2 2 ;  cauda 0 .1 3 .

Holotype

A pterous viviparous female, India : 
Himachal Prodesh : Simla, Kufri, 27. xii. 
1972 from a plant o f family Labiatae (coll. 
S. C h ak rabarth i). Paratypes: 4 apterous 
viviparous females and nymphs, collection 
data as in the holotype.

Remarks

The present new species by nature o f  
ultimate rostral segment, siphunculi, cauda 
and long hairs on body comes close to 
Aphis verbasci S c h r a n k  (1801), but 
can be distinguished from  the latter in 
having short processus terminalis in relation 
to antennal segment III and base o f segment 
VI, small o r absence o f lateral tubercles on 
7th tergite, longer hairs on the body and in 
having shorter siphunculus in relation to  
body. Having very long ultim ate rostral 
segment, paraverbasci, new species also 
comes close to Aphis kurosawai TAKAHASHt 

(1921) and Aphis leptorhyncha D aw d  et al.



(1970). But from the both species para- 
verbasci remains distinct by its short p ro­
cessus term inahs.

Macrosiphum (Sitobion) pseudoalupecuri
sp. nov.

Apterous viviparous female. Body 2 .31 - 
2 .70  mm long with 1 .77 -1 .29  mm as 
maximum width. Head (Fig. 5) pale brown to 
brown, lateral frontal tubercles moderately 
developed with 1 dorsal and 1 ventral hairs 
on each, median frontal prominence 
indistinctly developed or even absent; 
dorsum sm ooth, with 4 pairs o f hairs 
including those on lateral frontal tubercles; 
hairs on the dorsum  of head with 
acuminate apices, longest hair on lateral 
frontal tubercles and those on the vertex 
about 22-38/^ long and 0 .6 5 -0 .8  times the 
basal diameter of antennal segment III. 
Antennae about 0 .8 1 -0 .8 8  times the body, 
segments I and II concoiourous with the 
head, nearly smooth, with 4 hairs on each, 
about 22-30^^ long; flagellum gradually 
becoming brown to blackish brown from 
apical 0 .5  portion o f segment III; segment 
III smooth, gradually and more distinctly 
imbricated from base to apex; processus 
terminalis about equal to segment III and 
2 .3 3 -4 .0  times the length of base of 
segment V I; hairs on the flagellum with 
acute to acum inate apices, longest hair on 
segment III about 18-24/^ long and 0 .4 4 -  
0 .65  times the basal diameter of the 
segment; segment III with 2-5 secondary 
rhinaria on basal 0 .4  portion. Rostrum  
Reaches slightly beyond m id-coxae; ultimate 
rostral segment segment short, about 0 .6 5 -  
0 .74  times the second jo in t of hind tarsi^ 
with 2 accessory hairs. Thorax pale. 
Abdom en (Fig. 6) pale, dorsum  sm ooth; 
hairs stout, with acute to acum inate apices; 
anterior tergites with 6 hairs per segment, 
7th and 8th tergites, each with 4 hairs, 
longest hair on anterior tergites 0 . 8- 1.0

times the basal diam eter o f segment III. 
Siphunculi pale on basal 0 .35  portion, rest 
gradually becoming darker apicad, subcy- 
lindrical, imbricated, reticulated on apical
0 .25 portion, about 0 .1 8 -0 .2 0  times the 
length of body and 1 .75- 2 .0  times the 
length of cauda. C auda pale to  pale 
brown may be with an indistinct median 
constriction and with bluntish apex, with 8 
hairs. Subgenital plate with 10 hairs on the 
posterior margin and 2 short hairs on the 
anterior margin. Legs pale brown to brown, 
femora smooth, tibiae slightly imbricated; 
first tarsal segments with 3 hairs.

M easurements of the holotype in mm : 
Length o f body 2 .61 , w idth 1 .21; antenna 
2 .26 ; antennal segments III : IV : V : VI
0 .53  ; 0 .46  : 0 .36  : 0 .15  +  0 .52 ; ultimate 
rostral segment 0 .098; second jo in t o f hind 
tarsus 0 .131; siphunculus 0 .49 ; cauda
0 .28 .

Holotype

A pterous viviparous female, India : 
Himachal Pradesh; Simla, 29. xii. 1972 
from an unidentified grass (Gram inae) (coll.
S. C h a k r a b a r t i ) .  Paratypes : 3 apterous 
viviparous females and nymphs, collection 
data as in the holotype.

Remarks

This Macrosiphum  species is a member 
o f the subgenus Sitobion in having shorter 
hairs on antennal segment III. A com pre­
hensive account o f Indian Macrosiphum  spp. 
has been provided by D a v i d  (1975). The 
present new species comes close to Macro­
siphum {Sitobion) ahpecuri ( T a k a h a s h i ,  
1921), but can be distinguished from the 
latter in having 8 caudal hairs, in the pro­
portion of siphunculi and cauda, siphunculi 
darker apicad and by the shape o f cauda.



The type material are with the author 
a t the present except 1 paratype of each of 
the above two new species, which are with 
D r. D. H ille R is Lambers, The Nether 
lands.
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NEW GENERA A N D  SPECIES OF TUBULIFERA  
(THYSANOPTERA : PHLAEOTHRIPIDAE) 

FROM ASSAM A N D  MEGHALAYA

S. S e n  & N. M u r a l e e d h a r a n  
Zoological Survey o f India, C alcutta, India 700012

(Received I I  October 1976)

Two new genera Pegothrips, Neodixothrips and three new species Pegothrips meghalaya, 
Neodixothrips assamensis, and Tylothrips indicus are described. The genus TyJothrips is recorded 
for the first time from the Oriental Region and a key is provided to separate the known species.

Pegothrips gen. nov.

Head longer than wide, cheeks parallel, 
slightly but distinctly indented behind eyes. 
Eyes slightly bulged behind forming an 
angular projection; postoculars longer than 
eyes, thin and pointed almost setaceous, 
placed well back. Antennae 8 segmented, 
segment 8 slender; areola of segment 2 
at extreme apex. M outhcone short and 
broad; maxillary stylets mesad, wide apart. 
Prothorax shorter than head; anteroangulars 
short, anterom arginals vestigial, other pro- 
thoracic setae well developed. Praepectus 
absent. Forefem ora strongly enlarged in 
both sexes; foretibiae much shorter, with 
an inner tubercle at apex; foretarsi armed 
with a strong dagger-like tooth in both 
sexes. Forewings broad, phlaeothripine; 
double fringes sparse. B, o f segment IX 
o f male short and exceptionally stout. All 
other setae thin and po in ted . Tube shorter 
than head, anal setae shorter than tube.

Type-species: Pegothrips meghalaya sp. nov.

In  general appearance the new genus 
comes close to Arrhenothdps-Mallothrip.'i 
complex by the presence o f stout forefemora 
in both sexes, foretibial tubercle at apex, 
strong dagger-like tooth in foretarsi of both 
sexes and absence of praepectus. While

Arrhenothrips has a pointed m outhcone, in 
Mallothrips it is broadly rounded; but in the 
new genus it is shorter and much broader 
with maxillary stylets placed mesad and 
wide apart. Further, Mallothrips has seg­
ment 8 of antennae very short, unusually 
small and closely united to segment 7. 
A nother genus in the Arrhenothrips-Mallo- 
thrips complex is Scelothrips P r i e s n e r  also 
with a short broadly rounded m outhcone, 
head slightly angularly produced behind 
eyes and cheeks rough. In Scelothrips 
the forefemora are very strongly incrassate, 
foretibiae w ithout tubercle but strongly 
pointed a t apex, midlaterals vestigial, antero­
angulars and anterom arginals well developed, 
postangulars shorter than epimerals and 83 
of IX in male weak.

However, the slight constriction of 
cheeks behind eyes, angular projection of 
eyes behind, areola of segment 2 of antennae 
at extreme apex, comparatively short fore­
tibiae, lesser num ber of double fringes and 
short but exceptionally stout 83 o f segment 
IX  of male are some unique features to 
distinguish it as a distinct genus.

Pegothrips meghalaya sp. nov. (Fig. 1)

Female (M acropterous): General body 
colour dark brown. All femora, mid and



Fig. 1. Pegothrips meghataya gen. et sp. nov. A. head and pro thorax ; B. an tenna; 
C. basal wing bristles; D. m esopraesternum ; E. pelta; F . segment IX  of abdom en and
tube of male.



hind tibiae dark brow n; foretibiae yellow 
with a brownish tinge at basal half and 
margin, all tarsi yellow, Antennal segment 
1 dark brown, 2 dark brown at basal half 
and margin, 3-8 yellow. Wings clear. 
All setae hyaline to  light brown, thin and 
po in ted .

Head longer than wide, 240*-256 long, 
188 wide across eyes, 192-208 across 
cheeks, 188-196 across base, sides finely cre- 
nulate with 2-5 very small spines. Eyes 
small with slight angular projection behind, 
80-84 long, 56-60 wide; all ocelli 20-24 
wide, median ocellus overhanging between 
antennae. Postoculars thin, pointed 96-104 
long, placed 24 below posterior margin of 
eyes. Antennal segments 3-6 subpedi- 
cellate, 4 -6  symmetrical, 8 slender; seg­
ments 1-8, length (width); 52-56 (40-48) 
52-60 (36); 64-72 (32-36); 52-60 (36-40) 
56-64 (32-36); 56-60 (28-32); 52-56(24-28) 
44-48 (12-16); sense cones moderately thick, 
24-36 long. M outhcone short and broad 
104-112 long, 120-128 Vvide at base, 104-112 
a t apex; maxillary stylets retracted mesad, 
wide apart, ‘V’ shaped .

Prothorax 208 long, 240 wide at ante­
rior margin, 380 wide at posterior. Antero- 
angulars short, placed away from the lateral 
margin, 56-60 long, anterom arginals vesti­
gial, midlaterals 80, posleroangulars 100-  
120, epimerals 88-100. Epimeral suture 
com plete. Forefem ora 260-300 long, 128 
wide; foretibiae 160-172 long, 60 wide with 
a  tubercle at the apex; foretarsi with a 
dagger-like tooth, curved downwards, 36- 
40 long. Pterothorax 440-460 long, 460- 
480 wide across meso and 420-440 across 
m etathorax. Forewings broad, parallel 
884-918 long with 2-4 double fringes; basal 
wing bristles 8^-83 44-48, 80-84 and 80-88

*A11 m easurem enls in m icrons unless otherwise 
specified.

long. M esopraesternum reduced, restricted 
as two very small triangular sclerites.

Abdom en 432 wide at base, 420-432 at 
middle, 320 across segment VIH, 192-200 
across segment IX. Pelta roughly triangular 
with apex flat. B1-B 3 o f segment IX 
184-200, 168-180, 184-200 long respectively. 
Tube 200-208 long, anal setae 164-172 long. 
Total body length 2 .3 1 -2 .3 5  mm.

M ale : M acropterous : Colouration as in
female.

Head 200 long, 168 wide across eyes, 
172-176 across cheeks, 164-168 across base. 
Eyes 64-68 long, 44-48 wide; postoculars 
64-72. Antennal segments 1-8, length 
(w id th )-4 0 -4 4  (36-40); 44-48 (28-32); 
52-56 (28-32); 48-52 (28-36); 52-56(32-36); 
48-56 (28-32); 40-48 (24-28); 36-40 (16), 
sense cones 16-20 long. M outhcone 80-88 
long, 108-116 wide at base, 84-92 at apex.

Prothorax 184-196 long, 208-228 wide 
a t anterior margin, 328-340 wide at 
posterior margin. A nteroangulars 24-36, 
anterom arginals vestigial, midlaterals 36-40, 
posteroangulars 78-84, epimerals 60-72 
long. Forefemora 228-240 long, 108-116 
wide; foretibiae 140-152 long, 52 wide; 
foretarsi with a dagger-like too th  32 long, 
curved downwards. Pterothorax 380-400 
long, 400-420 wide across meso, 380-400 
across m etathorax. Forewings 782-816 long, 
68-84 wide, basal wing bristles 44-48, 
52-60, 56-68 long.

Abdomen 372-392 wide at base, 
352-360 at middle, 268-280 across segment 
V IIl, 168-180 across segment IX ; Bj-Bg 
of segment IX 160-168, 36-40, 168-180 long 
respectively, B* exceptionally stout. Tube 
164 long, anal setae 140 long.

Total body length 1 .9 9 -2 .0 4  mm.

Holotype ; female (Z.S.I. Reg. No. 474/H )2), 
allotype male (Z.S.I. No. 475/H i2), paratypes



12 females, 5 males (Z,S.I. Reg. Nos. 
476-492/H ij), Ind ia: M eghalaya, G aro
Hills, Songaak, from  leaf gall o f wild plant, 
2 2 .ix .7 5  (Dr. N. M u r a l e e d h a r a n  & Party 
Coll.) deposited in the N ational Zoological 
Collections of Zoological Survey o f  India, 
Calcutta.

Neodixothrips Gen. Nov.

Head as long as broad to slightly 
broader, constricted at base, surface strongly 
reticulate. Eyes large; postopulars very 
weak, about half the length o f eyes and 
placed much below eyes. A ntennae 8

B. an tenna; c .  basal wing bristles 
F . segm ent IX  o f abdom en and tube.



segmented, 4-5 small, globular; 8 constricted 
a t base, slender, subequal to  slightly longer 
than 7. M axillary stylets oculad, wide 
apart. M outhcone short and broadly 
pointed. Prothoracic anteroangulars weak, 
anterom arginals vestigial, other setae m odera­
tely developed. Praepectus absent. Legs 
short; forefemora slightly enlarged and 
foretarsi unarm ed in both sexes. Forewings 
broad, phlaeothripine: all basal wing
bristles well developed, arranged not in the 
same line. M esopraesternum  very much 
reduced. Body sculptured, all setae hyaline, 
pointed. Tube shorter than  head.

Type-species Neodixothrips assamensis sp. 
nov.

The new genus is closely allied to  the 
monotypic genus Dixothrips A n a n t h a -  
K RISH N A N  (1969 a, b) but it is a distinct 
genus and can easily be distinguished by the 
constriction o f head at base, much shorter 
postoculars, shape o f three terminal segments 
of antennae, nature  o f basal wing bristles 
and tube shorter than head.

Neodixothrips assamensis sp. nov. (Fig. 2)

Female: M acropterous: General body 
colour brow n; head, prothorax and terminal 
segments o f abdomen and tube darker. 
Antennal segment 1 brown, 2 and 8 golden 
yellow with brownish tinge, rest golden 
yellow. Forefem ora yellow with brownish 
tinge in basal three-fourth, rest yellow, 
m id -a n d  h in d -fem o ra  brown; m id -a n d  
hind- tibiae brown in the basal three-fourth, 
rest yellow; foretibiae and all tarsi yellow. 
Forewings light grey. All setae hyaline 
and pointed.

Head about as long as broad to 
slightly broader 188-200 long, 168-180 wide 
across eyes, 192-220 across cheeks, 188-216 
across base, constricted at base; cheeks 
smooth, convex; surface strongly reticulate.

Eyes moderately large 76-84 long, 44-52 
wide, all ocelli 20-24 wide, median ocellus 
overhanging, placed 20-24 away from  paired 
ones, the latter 28 apart. Postoculars weak, 
pointed 32-40 long, placed 32-40 below 
posterior margin o f eyes. A ntennal segments 
3-6 pedicellate, 4-5 globular, 8 long, slender 
and constricted a t base, areola o f 2 at 
extreme apex; segments 1- 8, length (width): 
40-48 (32-36), 48-56 (32-40), 40-44 (28-32), 
40-48 (32-36), 44-52 (32-36), 48-56 (32-36), 
52-56 (24-28), 56-60 (16), sense cones on 
3-6 moderately thick 20-24 long. M outh- 
cone short, broadly pointed 96-108 long, 
116-132 wide at base, 44-56 at apex; maxill­
ary stylets retracted oculad, wide apart.

Prothorax slightly sculptured, about as 
long as head 188-192 long, 220-240 wide at 
anterior margin, 328-340 wide at posterior 
margin. Anteroangulars short 36 long 
placed away from the lateral margin, midla­
terals 40-52, posteroangulars 76-80, epi- 
m erals 92-112. Forefem ora 164-172 long, 
84-100 wide. P terothorax 360-400 long, 
348-360 wide across m eso-and 340-348 
across metathorax. Forewings broad 
697-731 long, 80-100 wide with 8-11 
double fringes. Basal wing bristles well 
developed, pointed, arranged not in the 
same line 40-48, 48-60, 56-84 long.
M esopraesternum  very m uch reduced, 
restricted to two very small triangular 
sclerites.

Abdom en 300-320 wide a t base, 
300-328 at middle, 272-280 across segment 
VIII, 180-188 across segment IX. Pelta 
roughly triangular B j-Bs o f segment IX, 
80-100,80-112, 112-140 long respectively. 
Tube 140-148 long, anai setae 100-112 
long. Total body length 1 .77 -1 .82  mm.

M ale : Macropterous : C olouration as in
female. Head 172 long, 152 wide across 
eyes, 168 wide across cheeks, 160 wide 
across base. Eyes 72 long, 40-44 wide;



postoculars 24-32 long. Antennal segments 
1-8, length (width); 40-44 (36-40), 4 4 ^ 6  
(32-36), 40-44 (28-32), 36-40 (28-32), 
40-44 (28-32), 44-48 (28-32), 48-56 (20-24), 
48-56 (12-16), sense cones 20-24 long. 
M outhcone 88-100 long, 120 wide at base, 
72-80 a t apex.

Prothorax 160-172 long, 180 wide at 
anterior margin, 280 a t posterior margin. 
A nteroangulars 20-28 long, anterom arginals 
vestigial, midlaterals 40-44, posteroangulars 
20-28, epimerals 60-76. Forefem ora 140- 
152 long, 72-84 wide. P terothorax 360 
long, 320 wide at meso and 308 at m eta­
thorax . Forewings 646-663 long, 64-88 
wide with 4-7 double fringes; basal wing 
bristles 40-44, 44-52, 55-64 long.

Abdomen 268-272 wide at base, 260 
a t middle, 206 across segment VIII, 128 
across segment IX . Bj-Bg o f segment IX, 
56-88, 48-56, 120-140 long respectively. 
Tube 128-132 long, anal setae 100 long. 
Total body length 1 .36 -1 .65  mm.
Holotype

Female (Z. S. I, Reg. No. 4 0 3 /Hjg), 
paratypes 5 females, 1 male (Z.S.I. Reg. No. 
4 9 5 - 500/H i,) India : Assam, Cachar District, 
Loharband 3 -X -7 5  from tubular leaf galls 
(Dr. N . M u r a l e e d h a r a n  and party C oil.) 
and allotype male (Z.S I. Reg. No. 494/H i2), 
paratypes 5 females, 3 males (Z. S. I. Reg. 
N o . 501-508/Hjji) same locality as holotype,
4 .X .7 5 ,  from leaf galls o f wild plant, depo­
sited in the N ational Zoological Collections 
o f Zoological Survey of India, Calcutta.

Genus Tylothrlps H ood

Tylothrips H o o d , 1937 , Revta. Ent. Rie 
de J., 7  (4 ) , 4 9 4 .

Tylothrips P r ie sn er , 1949, Bull. Soc. 
round I  E nt; 33 , 89 , 91.

T he co llection  o f  a new species o f  
Tylothrips H ood a rare genus from  M egha­

laya is an interesting and valuable addition 
to  Indian Tubulifera. H o o d  (1937) des­
cribed the new genus and species T. concolor 
from Peru and  subsequently (1955) he des­
cribed T. bruesi from Florida. U nfortu­
nately both the species are based on a single 
specimen each and the availability o f more 
material o f  T. indicus nov species undoubt­
edly adds considerably to  a better under­
standing of the genus Tylothrips. It is 
worthy to  note that the two hitherto 
known species are reported to  be myco- 
phagous forms whereas the present species 
has been taken from wild plants.

KEY TO THE SPECIES OF TYLOTHRIPS  
HOOD

1 .H ead  1.2 times as long as wide across eyes, ter­
m inal segments o f antennae form ing a club- 
segment 3 o f antennae shorter than  4. all tibiae
tuberculate along inner m arg in .................................
..................................................................concolor H ood .

Head much longer (1 ; 4-1.5), term inal seg­
ments o f antennae not forming club, segment 3 
o f antennae subequal to  longer than  4, only 
foretibiae tuberculate along inner m argin . .  2.

2. Segment 6 of antennae longer than  7 and 8,
postoculars shorter than eyes, anteroangulars, 
well developed, basal wing bristles asym m etri, 
cally disposed, body setae blunt to very little 
dilated at tip............................................ bruesi H ood .

Segment 6 o f  antennae shorter than 7 and 8, 
postoculars longer than eyes, anteroangulars 
wanting, basal w ing bristles symmetrically dis­
posed, body setae expanded at tip ..........................
.................................................................. indicus sp. nov.

Tylothrips indicus sp. nov. (Fig. 3)

Female: M acropterous ; General body 
colour inclusive of antennae and legs dark 
brown with a blackish shade along the outer 
margin o f antennae, cheeks and legs. Fore- 
wings grey with a median streak. All setae 
dark brown, lighter a t tip, long, stout and 
knobbed at tip.

Head a little produced in front of eyes, 
with a notch behind eyes, about 1.3 times 
longer than wide across cheeks 248-280



Fig. 3. Tylothrips indkus  sp. nov. Fem ale; A. head and p ro thorax ; 
B. an tenna; C. basal wing bristles; D. m esopraesternum ; E. pelta; 
F . segment IX  of abdom en and tube.

long, 172-180 wide across eyes, 200 across 
cheeks, 192-196 across base, cheeks warty 
with 3 moderately strong spines, sides convex, 
converging at base, surface strongly reti­
culate. Eyes bulged, one third the length 
of head, 76-80 long, 48-56 wide; all ocelli 
20-24 wide, median ocellus on elevation, 
placed 20 away from the paired ones, the

lateral 20-24 wide. Postoculars 1.5 times 
longer than eyes, stout expanded a t tip 120-  
136 long, placed 34-38 below the posterior 
margin of eyes. A ntennae very long, 2.5 
times longer than head, segment 3-6 
pedicellate, 7 subpedicellate, alm ost rectan­
gular, 8 constricted at base; term inal seg­
ments not forming a club, pedicel o f  3



crenulate; segments 1-8 length (width) : 
52-60 (44-48); 60-64 (32-36); 100-108
(3 2 -3 6 ) ;  9 6 -  104 (3 6 -4 0 ) ;  8 8 - 9 6
(28-32); 64-76 (28-32); 84-92 (24-28); 
76-84 (24-28); sense cones on 3 to 7 40-52 
long. M outhcone very short and broad 
80-92 long, 120-132 wide at base, 72-80 
a t apex; maxillary stylets retracted mesad, 
wide apart.

Prothorax about 0 .7  the length of 
head, 140-180 long, 234-240 wide at ante­
rior margin, 300-340 at posterior margin. 
A nteroangulars wanting, anterom arginals 
very weak 16-20 long, midlaterals 123-136, 
posteroangulars 140-148, epimerals 140-156; 
all setae arise from cone-like tuberculate 
projection, the cone o f epimerals more 
prom inent. Praepectus absent, proba- 
sisternum well developed. Forefem ora very 
slightly enlarged, inner margin straight with 
minute tubercles 200-220 long, 30-38 wide; 
foretibiae arm ed with 10-11 prom inent 
teeth like tubercles bearing setae along 
inner margin, foretarsi with a prom inent 
incurved tooth 20 long. Pterothorax 
460-529 long, 420-500 wide across m eso- 
and 400-520 across m etathorax. Forewings 
broad a t base, narrow  beyond middle 
1.037-1.105 mm long, 88 wide at base, 60 
at middle and 28-40 at apex; basal wing 
bristles, arranged in the same line, long, 
stout and expanded at tip 38-100, 116-120, 
96-100 long respectively; double fringes 
absent. M esopraesternum complete, very 
well developed with a median crest.

A bdom en 460-500 wide at base, 
440-560 at middle, 288-320 across segment 
VIII, 180-196 across segment IX. Pelta 
roughly triangular with apex flat. Bj-Bg of 
segment IX knobbed 160-168, 160-176, 
164-172 long respectively. Tube 200 long, 
anal setae short, 100-120 long. Total 
body length 2 .5 -2 .7  mm.

Male : M acropterous : C olouration as in

female. Head 228 long, 160 wide across 
eyes, 168 across checks. 152 across base. 
Eyes 80 long, 44-48 wide; postoculars 
104-112 long. Antennal segments 1-8 
length (width) ; 52 (40), 56 (32), 92 (28), 
96(28), 88 (28), 68 (24), 72 (24); 76(24); 
sense cones 48-55 long. M outhcone 80 
long, 116 broad at base, 80 at apex.

Prothorax 136 long, 180 wide at 
anterior margin, 260 at posterior margin. 
Anteroangulars wanting, anterom arginals 
very weak 20 long, raidlaterals 112, 
posteroangulars 104-112, epimerals 120-128. 
Forefem ora 300 long, 80 wide, foretibiae 
arm ed with teeth-like tubercles along inner 
margin, foretarsi provided with a too th  24 
long. Pterothorax 400 long, 355 wide 
across m eso- and 360 across m etathorax. 
Forewings 918 long, 76 wide at base, 56 at 
middle and 48 at apex, basal wing bristles 
80, 72-80 long respectively.

A bdom en 364 wide at base, 300 at 
middle, 216 across segment V III, 132 across 
segment IX. 3 ,-3 *  o f segment I X - 136-140, 
44-48, 160 long respectiely. Tube 160 
long, anal setae 100 long. Total body 
length 1. 94 mm.

Holotype female (Z. S. I. Reg. No. 509/Hi^), 
allotype male (Z. S. I. Reg. No. 5I0/H,j,), 
paratypes 2 females (Z. S. I. Reg. Nos. 
511-512/H,g), India: Meghalaya. Shillong. 
M awphlang, 6 . ix .75, from wild plant Dr. N , 
M uraleedharan  & party Coll.), deposited 
in the N ational Zoological Collections o f 
the Zooligical Survey o f India, Calcutta.

The new species comes close to  T. bruesi 
H ood  by the nature o f the terminal segments 
of antennae and presence of tubercles only 
in the foretibiae. It, however, differs from 
T. bruesi H o od  by longer postoculars, 
absence o f anteroangulars, symmetrical 
disposition of basal wing bristles and the 
nature o f the m ajor body setae.
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NOTE ON TWO LITTLE KNOWN SPECIES OF 
A NTROCEPH ALUS  KIRBY (HYMENOPTERA : 

CHALCIDIDAE) FROM INDIA

T. C. N a r e n d r a n
D epartm ent o f Zoology, University of Calicut,

K erala, India 673635

(Received 2 September 1976)

Two little known species of Antrocephalus K irby viz. A . divklens (W alker) and A. renalis 
W aterston are redescribed with a correction of the generic status of the former species. 
A new synonym of A. renalis is reported.

The paper contains redescriptions of 
two oriental species o f Antrocephalus K i r b y  
collected from different places in South 
Ind ia . The earlier descriptions of these 
two species are vague and without sufficient 
illustrations, making it rather difficult to 
establish their precise identity. Hence this 
account. A mistaken generic identification 
of A. dividens ( W a l k e r )  is corrected and 
this species has been recorded for the first 
time from India. A new synonym of A. 
renalis W a t e r s t o n  is reported.

1. Antrocephalus dividens ( W a l k e r )  
comb. nova. (Figs. 1-7)

Chalcis dividens ( W a l k e r )  1860, Ann. 
Mag. Nat. Hist., 6 : 357. Brachymeria 
dividens ( W a l k e r )  : M a n i ,  1938, Cat. Ind. 
Ins., 3 ; 54.

Female : Length 5.3 m m . Head black, 
eyes pale yellowish-black; antenna black; 
thorax black, shiny; tegulae reddish-black; 
wings hyaline, veins brow n; all legs except 
the black fore coxa, ferrugenous-red; 
abdomen black; shiny. Pubescence yello- 
wishwhite.

Head (Figs. 1 & 2) ; width a little more 
than the width o f thorax, surface distinctly 
pitted. M edian ocellus a trifle larger than

the lateral; the distance between median and 
lateral ocelli about half the interocellar 
distance; interocular space a little over one 
and three-fourths interocellar distance; width 
of ocellar area a little more than four- 
fifths as wide as interocular space; interocellar 
distance a little over three times the maximum 
diameter o f the lateral ocelli. Antenna 
(Fig. 3) slender; scape not quite reaching the 
front ocellus.

Thorax ; With rounded pits on dorsal 
side; interspaces of pits shiny, as wide as or 
half as wide as the diam eter of the pits on 
scutellum and mesoscutum; on the pronotum  
the interspaces narrow and rugose; anterior 
carinae on pronotum  distinct, bituberculate, 
scutellum a little less than one and one fifth 
as long as wide; apical margin as in figure 4. 
Fore wing and its veins are as in figure 5. 
Hind coxa on ventral side densely punctate 
and pubescent, dorso-outer side smooth 
and shiny w ithout a distinct too th  near base; 
hind femur (Fig. 6) with minute pits and 
moderate pubescence on outer side, inner 
side with less pits and less pubescence and 
without an inner basal tooth .

Abdomen (Fig. 7) about as long as the 
combined length o f pronotum , mesoscutum, 
scutellum and propodeum ; first tergite



Figs. 1-7. /4. rfmrfewi (W a l k .) , fem ale: 1. head; 2. head lateral aspect; 3. antenna;
4. scutellum dorsal a sp e c t; 5. forew ing; 6. hindfem ur; 7. abdom en lateral aspect.
Figs. 8-13. A. renalis W atf.r s t o n . female ; 8. head ; 9 . head lateral aspect; 10. scutellum  
dorsal aspect; 11. forewing; 12. hindfem ur; 13. abdom en lateral aspect.



smooth and shiny, base with short carina on 
each side of the median fovea (as long as 
the fovea); second tergite with faint pits and 
sparse pubescence.

M ale : Length 4 .7  mm. C olour of the 
legs slightly different from female; coxae 
black with apices of mid and of hind coxae 
reddish; fore and mid femora and their 
tibiae almost black with their apice? 
reddish; hind femur and tibia terrugenous red 
as in female. Abdom en distinctly shorter 
than  the combined length o f  pronotum , 
mesoscutcm, scutellum and propodeum  
together.

Specimens examined

1 female (Plesiotype) coll. No. 2551 on 
pin, India ; Calicut., Coll. T. C. N a r e n d r a n  
o n 6 -x i-1 9 6 9 . 1 female coll. N o . 2566 on
pin, India ; Calicut, coll. T. C. N a r e n d r a n  
on 28-3-1970. 1 male coll. No. 2559
collection data same as for 2551.

Distribution

This species had been originally re­
corded from  Sri Lanka (Ceylon). The 
present au thor records this species for the 
first time from India.

Remarks

This species A. dividens was first des­
cribed by W a l k e r  (1 860) and he wrongly 
included the species under the genus Chalcis 
of authors (not o f F a b r i c i u s ) .  Later this 
species continued to be known wrongly as 
Brachymeria dividens ( W a l k e r )  when 
G a h a n  &  F a g a n  (1923) synonymised the 
genus Chalcis o f authors (not o f F a b r i c i u s )  
with the genus Brachymeria W e s tw o o d .

2. Antrocephalus renalis W a  i e r s t o n  
(Figs. 8-13)

Antrocephalus renalis W a t e r s t .  1922, 
Ind. For. Rec., 9 ; 69 Stomatoceras sulcatis- 
cutellum, G i r a u l t ,  1971, Descr. Chal. var.

Cum. 5 : 9 Syn. nov. (Type present in U. S. 
N ational M useum, W ashington D .C . Loca­
lity : India : Coimbatore).

Female ; Length 5 .0  mm. Head black; 
eyes brownish black; antenna reddish black; 
thorax black; shiny; tegulae brownish black. 
Wings alm ost hyaline; veins of fore wings 
brown with the submarginal pale. Legs 
black. Abdom en black, sh iny . Pubescence 
yellowish white.

Head (Figs. 8 & 9) : W idth a little more 
than the width of thorax, surface rather 
shallowly pitted with a line o f deeper pits 
along the inner margin of com pound eyes. 
M edian ocellus a little larger than the 
lateral; the distance between median and 
lateral ocelli about half the interocellar 
distance; interocular space a trifle over two 
and one fifth times the interocellar distance; 
width of ocellar area a little over four-fifths 
as wide as interocular space; interocellar 
distance two and one fourth times as wide 
as the maximum diameter of the lateral 
ocelli. Antennae somewhat stout; scape 
reaching the front ocellus, length subequal 
to  the combined length of segments two to 
six; pedicel as long as segment four, alm ost 
twice as long as wide; ring segment as long 
as wide; fourth segment a little shorter than 
twice the length o f ring segment, one and 
tw o-th irds as long as wide; fifth segment 
slightly shorter and slightly wider than 
fourth segment; sixth segment a little 
shorter and a little wider than fifth segment 
(rest of the segments are found missing 
from the antennae).

Thorax : with rather small pits on 
dorsal side; interspaces of pits shiny and in 
most places of scutellum and mesoscutum 
as wide as or wider than  the diameter of 
pits; pronotum  with distinct anterior 
carinae at sides, turning faint near the 
middle, not forming tubercles; scutellum 
about one and one-fifth  times as long as



wide and as in figure 10. Fore wing and 
its veins are as in figure 11. Hind coxa a 
little less than three-fourths the length of 
hind femur, ventral side minutely and 
densely punctate with pubescence, dorso- 
outer side smooth and shiny with a tooth  
near base; hind femur (Fig. 12) outer and 
inner sides moderately pitted and m odera­
tely pubescent, interspaces between the pits 
rugose; inner side with a distinct basal tooth.

A bdom en (Fig. 13) : Longer than the 
combined length of pronotum , mesoscutum, 
scutellum and propodeum  together; first 
tergite sm ooth and shiny with the base 
having short but distinct carina on each 
side of the median fovea (as long as the 
fovea); second tergite with pubescent pits 
on sides; sixth tergite rugulose and with 
shallow pits.

Plesiotype

1 female coll. No. C. U. 2582 on pin, 
India: A ndhra, Coll. P. S a n j iv  R \ o on 
12-i-1969.

Distribution : Sri Lanka and India.

H ost : Nephantis serinopa M. (Lap., Xyloryc- 
tidae)
Remarks ; A specimen identified by 
Dr. B. D. B u r k s  (U. S. N ational Museum,

W ashington D .C., U.S.A.) as Antrocephalus 
sulcatiscutellum  ( G i r a u l t )  is present in the 
D epartm ent of Zoology, University of 
Calicut. Dr. B u r k s  identified this specimen 
after comparing the type specimen o f 
Stomatoceras sulcatiscutellum  ( G i r a u l t )  
present in the U.S. N ational M useum. When 
the present au thor com pared this specimen 
with the plesiotype of Antrocephalus renalis 
W a t e r s t o n ,  he is convinced that the species 
sulcatiscutellum  is a new synonym o f Antro­
cephalus renalis W a t e r s t o n .
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BRIEF CO M M U N ICA TIO N S

A NEW SPECIES OF CHRYSOPA  (NEUROPTERA : 
CHRYSOPIDAE) FROM INDIA

S. K. G h o s h  
Zoological Survey of India, W estern Regional Station,

Poona-5 , India

(R eceived4 October 1976)

Chrysopa (Chrysoperla) piinensis sp. nov, (Neuroptcra ; C hr\sopidae) is described from 
M aharashtra, India.

In the course of studying the material 
collected from Poona, M aharashtra, the 
au thor has encountered a new species which 
is described below. The type specimens 
will in due course be deposited in the 
Zoological Survey of India, Calcutta.

Chrysopa (Chrysoperla) punensis sp. nov.

Male : Head : Greenish yellow, genae 
reddish brown, clypeus yellow with 
brown borders; frons yellow but with a 
reddish brown stripe on each side; vertex 
greenish yellow; palpi brown. Antennae 
yellow and the segments provided with 
white and brown setae.

Thorax : Pronotum  ; Green with
median yellowish vitta which continues the 
rest o f the thorax; broader than long with 
anterior angles rounded; a prom inent ridge 
in the middle; with sparse covering o f short 
and pale hairs. Meso and M etanotum  ; 
Green with some yellowish interruptions 
and pale hairs. Legs : Greenish but tarsi 
yellow and claws brown with teeth at the 
bases ; femora with white hairs but tibiae 
with black hairs and spines. Wings 
(Figs. 1 & 2) ; Narrow, subacute at the 
tip; m embrane hyaline, absence of any s p o t ; 
pterostigma greenish; all the veins and 
crossveins entirely green.

Forewing: 22 costal crossveins before 
pterostigm a; first cubital cell shorter than 
the second cubital cell; tip of the intram e­

dian cell ends before 1st radio-m edial 
crossvein; 5 branches of radial sector going 
to the posterior m argin; num ber o f gradates 
in left forewing 5/6 and in right 5/7. 
Hindwings : same as in forewing but 16 
costal crossveins before the pterostigm a; 
num ber of gradates in left hindwing 5/7 
and in right hindwing 4/6.

Abdomen (Figs. 3-5) : Greenish with 
white hairs; sternite 8 +  9 elongated with 
rounded tip as in figure 5; tignum narrow, 
its acumen broad with rounded apex; 
gonarcus narrow w ith large, flattened side 
pieces; entoprocessus acute, arises from the 
lateral piece and extends upto the arcessus ; 
arcessus long and straight.

Female: Abdom en (Figs. 6-8 of
paratype) : Tergite 9 and ectoproct an 
elongated structure with rather acute upper 
angle; gonapophysis lateralis not very 
broad; subgenital large in ventral view with 
prom inent well separated apical lobes and 
broadly rounded; sperm atheca w ith high 
vella.

Ecological observation: The species 
was captured from the vegetable fields with 
seasonal crops close to the Bhama river. 
The crops were highly infested with aphids 
and thysanopterans.

Holotype male: India : M aharashtra : 
Khed, near Bhama river, Pune, 3. vii. 76, 
Coll. S. K. G h o s h .



Figs . 1-8 : Chrysopa (Chrysoperla) punensis sp. nov. H olotype male ;
1. Forew ing; 2. H indwing; 3. G onarcus with arcessus, entoprocessus;
4. T ignum ; 5. Tip o f sternite 8 + 9 ;  Paratype fem ale; 6. Apex of the 
abdom en; 7. Subgenital plate; 8. Sperm atheca.



Allotype female and paratypes 8 
females ; collection data same as for the 
holotype.

Remark : The new species belongs to 
the carnea group, in having slender arcessus, 
small entoprocessus and also the tip of the 
intram edian cell not extending beyond the 
1st radio-m edial crossvein. But it differs 
from  Chrysopa carnea Steph . (cf. T jeder, 
1936; KiLLiNGTON, 1937) by the presence of 
short hairs on the wing m argins and veins, 
whitish hairs on the femora and by the 
shape of the genitalia and from Chrysopa 
(Chrysoperla) gujaratensis G hosh  by the 
shape of the genitalia.
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INHIBITION OF VITELLOGENESIS BY ALLATECTOMY  
IN THE RED COTTON BUG, DYSDERCUS CINGULATUS  

FABR. (INSECTA, HETEROPTERA, PYRRHOCORIDAE)

M, J a l a j a  & V. K. K. P r a b h u  
D epartm ent o f Zoology, University o f K erala, K ariavattom ,

Trivandrum , India 695581

(Received 5 Septem ber 1976)

Allatectomy in 24 36 H r old Dysdercits cingidatus females resulted in complete inhibition of 
vitellogenesis.

It was reported that extirpation of pars 
intercerebralis neurosecretory cells (NSC) 
in the red cotton bug Dysdercus cingulatus 
inhibited vitellogenesis partially ( J a l a j a  et a l,  
1973). Inhibition was found to be complete 
when extirpation was carried out between 
0-3  Hrs after emergence ( J a l a j a ,  1974). 
Inhibition o f vitellogenesis caused by
extirpation of NSC could be reversed by 
im plantation of fresh NSC ( J a l a j a ,  1974). 
So it was proposed to  find out if allatectomy 
had any inhibitory influence on vitelloge­
nesis in this animal, as corpus allatum  is 
widely known to stimulate vetellogenesis 
in most insects ( E n g e l m a n n ,  1970).

Animals used for this study were taken 
from the stock colony maintained in the 
laboratory. Females 24-36 Hrs after adult 
emergence were used for the experiments. 
The animals were anesthetised in ether and 
affixed to Petri-dish by plasticine, head 
bent down exposing the neck membrane. 
A puncture on this membrane showed 
the translucent corpus allatum just behind 
the brain attached to the ventral wall o f the 
anterior end of the aorta . The allatum 
was removed by fine sterile tweezers causing 
as little damage to the aorta as possible. 
A few crystals o f a mixture of antibiotics, 
Penicillin-Streptomycin, containing phenyl- 
thiourea for prevention of tanning, were

applied to the wound, and head was released 
which automatically closed the wound. 
Sealing of the wound was not necessary. 
Sham -operated animals were kept as 
controls. A few norm al males were also 
kept along with both sets o f females to 
allow m ating. The animals were fed on 
cotton seeds and reared in glass chimneys. 
Controls and  experimentals, at least ten 
each, were sacrificed on days 3, 5 and 7 
after the operation. The ovaries were 
dissected out in insect Ringer, fixed in 
B o u i n ’s fluid and processed in the routine 
way. Sections were stained in H e i d e n h a i n ’s 
iron haematoxylin eosin. Success of alla­
tectomy was confirmed by dissection and the 
data from those animals whose allata were 
not completely removed, was discarded.

It was found tha t as in the norm al ani­
mals ( J a l a j a  &  P r a b h u ,  1971, 1976), in the 
control animals also he abdom en started 
swelling on the third day. But in those ani­
mals in which allatectomy was complete, 
the abdomen did not swell, an indication 
that vitellogenesis did no t take place in 
them. None of these animals laid eggs till
7 days unlike controls all o f which laid eggs 
by this time. Histological studies showed 
that in the control animals vitellogenesis 
already started on day 3 and eggs were laid 
on or before day 7. However in none of



the experimental animals in which allatect- 
omy was complete yolk granules were seen 
till day 7. Oocytes also started resorbing.

It may be seen from  this that the 
corpus allatum  is necessary for vitellogensis 
in Dysdercus cingulatus. Earlier observa­
tions revealed that NSC were essential for 
vitellogenesis in this anim al ( J a l a j a ,  1974). 
So it appears that both NSC and corpus 
allatum  are essential for norm al vitellogene­
sis in this animal. However, it is possible 
that only one o f these endocrine centres 
is directly involved, and this centre is con­
trolled by the other centre which exeits only 
a trophic function as in many insects 
( E n g e l m a n n ,  1970). Unpublished obser­
vations ( J a l a j a ,  1975) show that this is 
indeed the case.
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ON ODONTELLA {CLAVONTELLA) M ACRONYCHIA  
(PRABHOO) -  A SOIL COLLEMBOLA FROM KERALA

N . R . P r a b h o o

D epartm ent o f Zoology, University o f K erala,
K ariavattom , India 695581

(Received 4 September 1976)

The subspecies Odontella trispina macronychia  (P r a b h o o )  1971 has been elevated to the species 
rank and named Odontella (Clavontella) macronychia based on the study of additional material. 
A complete redescription of the species is given.

In an earlier comm unication ( P r a b h o o  1971) 
the au thor described the subspecies 
Odontella trispina macronychia based on a 
single specimen collected from a tea field in 
the Ponmudi hills. The subspecies was 
created for the characteristically large anal 
spines different from those of Odontella 
trispina ( S a lm o n ) .  The description was 
however incomplete as the details o f the 
chaetotaxy and buccal cone could not be 
studied from a rather ill preferved specimen. 
Subsequenlly a few examples o f Odontella 
were collected from K allar (Ponm udi hills) 
and M adathara lying at the foot o f the 
W estern ghats. Examination o f these 
individuals suggested that they were 
identical to  the form described earlier from 
Ponmudi and that these examples constituted 
a species which was distinct but closely 
related to the M alayasian and Nepalese 
species o f Odontella. A complete redescri­
ption o f the species, which has become 
necessary, is given below,

Odontella (Oavontella) macronychia
(P rabhoo) 1971 (F igs. 1 -7 ) Syn: Odontella 
trispina macronychia Prabhoo  1971, p. 13.

Length up to 1 mm. Sky blue pigment 
distributed irregularly on the body and on 
the appendages except for the distal part o f 
the furcula. Intersegmental areas more or

less clear. Ventral side lighter. Background 
colour yellowish. Integum ent coarsely 
granulated all over. Antennae slightly 
shorter than head. Segments related as
13 : 13 : 12 : 15. Ant. IV apicaliy without 
retractile papillae but with 4 subapical 
sense rods on the outer side and 1 rod on 
the inner side, which are fairly well 
differentiated; ventrally there are numerous 
peg-like setae. Ant. III/IV  with two ‘T ’ 
shaped sense rods close to  each other. 
Ocelli 5 -1- 5 . Postantennal organ with four 
peripheral lobes and a central area. Buccal 
cone pointed and with the seta m2 very 
long, m , and m 3 almost vestigial; basal 
area with four setae of which bj and b^ are 
subequal, bj is longest and b^ is shortest, 
Tibiotarsi w ithout tenent hair. Claws with 
a pair o f small basal lateral teeth and a 
prom inent median tooth. Unguiculus 
absent. Ventral tube with 3 -1-3 setae. 
Tenaculum with 3 4- 3 dents on rami. 
Furcula short. Dens and mucro related as
8 : 5. .Manubrium with 4 +  4 setae dorsally. 
Dens with 3 spines and 2 unequal setae. 
M ucro apicaliy rounded with two large 
lamellae and a small basal lobe. Anal 
spines well developed, a little over half as 
much as the hind claw. Body chaetotaxy 
similar to that o f O. nepalica Yosii. The 
setae are sm ooth and sensory setae not



Figs. 1-7. Odoiitella (ClavonteUa) m acronychia  ( P r a b h o o )  paratype. 1. Dorsal view; 
2. Postantennal organ and ocelli; 3. Buccal cone, ventral view; 4. 'T ' shaped sense 
rods o f ant. Ill IV; 5. Dens and m iicro; 6. Anal spine; 7. Dorsal chaetotaxy of 
head, th. 1 11 and abd. Ill VI, diagram m atic. Figs. 2, 4, 5 and 6 are  drawn to the 
same scale.

much differentiated. Abdominal segments 
with not more than two rows of setae. On 
abd. V the two rows of setae are not well 
separated from each other. The setae a j on 
abd. IV and ag and p4 on abd. V have been 
found to be fluctuating.

This species is closely related to
0 . nepalica Yosii (1971) and O. trispina

( S a lm o n )  1951, but the latter two species 
have only small inconspicuous anal spines. 
Extensive sampling o f the tea fields and 
frequent examination of soil and litter 
samples from the forests revealed that this 
species showed a preference to  forest soils 
than to tea soils although the latter also 
had a fairly good accumulation of organic 
matter.



Holotype : I example on slide, tea field o f 
Merchiston estate, Ponm udi, 750 m, 
13 .V .1962.

Paratypes : 4 examples, forest, M adathara, 
250 m, 2 2 .ix. 1974; 4 examples forest, Kallar 
(Ponmudi hills), 300 m, 25.iii.1975.
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ANASTATOIDEA B RA C H A R TO N AE  G AHAN, A NEW PUPAL  
PARASITE OF NEPHANTIS SERINOPA  MEYRICK

P. J. Joy

Salvinia C ontrol Scheme, K erala Agricultural University,
M annuthy, K erala, Ind ia  680651

and

K . J. Joseph
D epartm ent o f Zoology, University o f Calicut,
Calicut University P. O ., K erala, India 673635

(Received 4 August 1976)

A pupal parasite Anastatoidea brachartonae (Hymenoptera : Chalcidoidea) has been recorded 
for the first time from Nepham is serinopa M e y r i c k  the black-headed caterpillar pest of 
coconut in Kerala.

A nastatoidea brachartonae G a h a n

Nephantis .'serinopa M e y r i c k ,  the black­
headed caterpillar pest o f coconut in Kerala 
is parasitised by about a dozen parasites. 
This is the first record of Ana.statoidea bra- 
chartonae G a h an  (Fig. 1) from the pupae 
o f N. serinopa collected from K ayam kulam  
(India) during 1970.

Fig. 1. Anastatoidea brachartonae

A. brachartonae was first described by 
G ah an  (1927) from Java as a prim ary and 
secondary parasite o f Brachartona catoxantha

H am pso n . A s a  prim ary parasite, it is 
found to  be ectoparasitic u pon  the prepupal 
larvae or the pupae o f  Brachartona. A s a 
secondary parasite it has been  co llected  from  
the puparia o f  Degeeria albiceps M ac q u ar t , 
Ptychomyia remota A l d r ic h  and  from  
co co o n s o f  Apanteles species.

The diagnostic features o f  the parasite 
are as follows: Colour blackish; pedicel 
slightly bluish; face below antennae coppery 
mixed with purplish; a narrow  strip along 
the eye margin metallic green; the concave 
posterior portion o f mesoscutum m arked 
with bluish green and coppery; mesopleura 
with green and purple tincts in some lights, 
prosternum  metallic green; hind m argin of 
hind tibiae from near base to apex narrow ly 
margined with white.

Face shagreened and clothed with short 
scale-like hairs and the cheeks with mode­
rately long black bristles. Scrobe distinctly 
but not deeply impressed, eyes large and 
distinctly hairy; lateral ocelli touching the 
eye-m argins; vertex rather narrow  and 
clothed with black bristles; wings hyaline



and bare a t base; hind legs long, their 
fem ora compressed but no t expanded, their 
tibiae with two unequal spurs, hind basi- 
tarsus about as a long as the four following 
join ts together, compressed into a flange 
behind, the flange about equal in width to 
the non-com pressed portion; abdom en 
about as long as thorax, the first to  third 
tergites more or less distinctly emarginate 
medially; ovipositor exerted a little more 
th an  the length of abdomen.

The percentage of parasitism  seems to 
be very low as so far only a single parasite 
could be obtained out o f some 2200 host 
pupae collected from Kerala.

M aterial examined ;

1 female Coll. No. 1960. India : 
K erala ; K ayam kulam  from Nephantis seri- 
nopa M . on 1970. This specimen is depo­
sited in British M useum (N atural History) 
London.
Acknowledgements'.- Thanks are due to Dr. Z. 
Boucek , Com m onw ealth Institute o f Entom ology, 
C /o. British M useum  (N atural H istory), London, 
for establishing the identity o f the species and to 
the U nited States D epartm ent o f Agriculture for 
financial assistance under P. L. 480 (G ran t N o. F G -  
lN -327).
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A NEW SPECIES OF PREDATORY ROVE BEETLE FROM  
INDIA (COLEOPTERA : STAPHILINIDAE)*

T . R . K em
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Q uarantine and Storage, Faridabad

and

S w a r a j  G h a i 
Systematic Entom ologist. r.A.R.F., New Delhi, India

(Received 27 August 1976)

A new species, Hypocyptiis ricini, predatory on tetranychid mites on casfor is described.

In India, the genus Hypocyptus M a n n e r h . 
is represented by only one species H. margi- 
nalis C ameron from C hakrata district. This 
has also been recorded from Europe, 
America, Africa, Pakistan and Ceylon. 
Until now these have been reported from 
dead bark, fallen leaves, vegetables, debris 
etc. The second species herein described 
as new is predatory on tetranychid mites.

Hypocyptus ricini sp. nov. (Fig. 1)

Yellowish black, shining species with 
finely grey pubescence; head, thorax and 
elytra yellow; antennae and legs reddish 
testaceous, the femora a little darker. Head, 
thorax and elytra practically uniformly 
punctate. A ntennae smaller than head and 
thorax together, three to  seven joints shorter 
than first and second both, eight-ten 
forming a club and all glabular in shape, 
tenth much longer as compared to eight 
and nine. Thorax fully twice as broad as 
long, the posterior angles rounded, very 
finely obsoletely, m oderately and closely 
punctured. Elytra broader and about one

This form s part o f the M.Sc. (Ento.) dissertation 
of the senior au tho r.

half longer than the thorax, sculpture like 
that on thorax. Abdom en bordered, quite 
broad, no visible ground sculpture. W ing”? 
w ithout apparently visible veins, very 
heavily fringed at the posterior border and 
also completely covered w ith fine hairs. 
Length 4 mm.

Holotype : Female on slide, on castor
leaves along with tetranychid mites, Delhi
I.A .R .I. lO-x-1969 T i l a k  R a m .

Paratype : 2 females, on tag m ounted and 
one on slide bearing the same data. Types 
in National Pusa Collection, I. A. R. I., N ew  
D elh i-110012.

This species is most closely related to
H. gracilicornis C am eron  from  which it is 
distinguished by its colouration, size, 
antennae and punctation of the pronotum  
and elytra.

Acknowledgement'.- The authors express their deep 
sense of gratitude to the late Dr. S. P r a d h a n , the 
then Head o f the Division o f Entom ology fo r all 

the necessary facilities and encouragem ent.
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Fig. 1. Hypocyptus ricini, sp. now., a. an tenna; b. labrum ; c. m andible; 
d. maxillary palp ; e. labial palp; f. foreleg; g. hindleg; h. p ronotum ; 
j .  portion  o f abdom en; k. elytra; I. hindwing.



NEW COMBINATIONS OF SOME TYPHLOCYBINES  
(HOMOPTERA, CICADELLIDAE, TYPHLOCYBINAE) 

FROM INDIA

A. S. SoHi 
D epartm ent o f Entomology,

Punjab Agricultural University, L udhiana, India

(Received 16 August 1976)

Nine species of typhlocybines are transferred to the genera other than to which they were reported 
earlier. Erythroneura cassiae A hmed Is transferred to the genus Cassianeura R am akrishnan  & 
M enon , Z y g im  equata Sing h  and Z . simplices S ingh  to  Empoascanara D istant, Pruthius 
erythromaculatus R am akrishnan & M enon and P. varians R am akrishnan  & M enon to 
LimassoUa D labola, Hardiana thaiosimilis R am akrishnan  & M enon to Thaia G h a u r i, and 
Zygina manaliensis S ing h , Z . pakislanica  A hmed and Z . serrata S ingh  to Zyginidia  H a u pt ,

Surveys of n o r th -w e s te rn  India were 
conducted during 1 9 6 6 -7 5  for the collection 
of leaf-hoppers from different kinds of 
vegetation. Thirty seven species of 
typhlocybines belonging to  23 genera were 
found from this collection. Out o f these, 9 
species are transferred to the genera other 
than to which they were reported earlier.

The proposed new com binations are:

1. Cassianeura cassiae ( A h m e d ) ,  

comb. n.

Erythroneura cai'i'/fle  ( A h m e d ) ,  1 9 7 0 a , Pcikist. 
J. Zool. 2 ( 1 ) :  3 4 - 3 5 .

Erythroneura cassiae A h m e d ;  S o h i  &
K a p o o r ,  1973 a , Entomologist's Rec. J. Var. 
85 : 2 1 7 -2 1 8 .

Cassianeura sexmaculata R a m a k r i s h n a n  &  
M e n o n , 1973, Oriental Ins. 7  ( 1 ) :  2 7 -2 9 , 
Syn. n.

Erythroneura cassiae was described by 
A h m e d  (1970a) from Lyallpur (Pakistan) 
on Indian laburnum  (Cassia fistula  L in n .) .  
H erep o ited  that the aedeagus was without 
processes. However, S o h i  &  K a p o o r

(1973a) collected this species from the same 
host plant at Ludhiana (Punjab) and 
reported the presence o f one pair o f apical 
processes on the aedeagus. A new genus, 
Cassianeura taking Cassianeura sexmaculata 
R a m a k r i s h n a n  &  M e n o n  as its type species 
was described by R a m a k r i s h n a n  &  m e n o n  
(1973) from  the same host plant at Delhi. 
On the basis o f similarity in male genitalia, 
Cassianeura sexmaculata is considered to be 
a synonym o f Cassianeura cassiae.

This species was collected from  H aryana, 
Himachal Pradesh, Jam m u & Kashm ir, 
Punjab and U ttar Pradesh from  different 
plant species, viz. Atniaris sp.. Bishop wood 
(Bischofia javanica B lu m e ) ,  Indian persim­
mon {Diospyros peregrina{GKEKm.) G u r k e ) ,  
Jack-fruit, Artocarpus integrifolius A u t h . ) ,  
K assod-tiee (Cassia siamea L a m k .) ,  Kuchia 
(Storychmas noxvomica L in n . ) ,  M ysore-fig 
(Ficus drupacea T h u n b .  var. pubescens 
( R o t h . )  C o r n e r ) ,  papri (Holoptelea integri- 
fo lia  ( R o x b .)  P l a n c h . ) ,  Pilkhan (Ficus lacor 
B u c h ._ H a m .) ,  pride of India (Lagerstroemia 
thorelli G a g n e p . ) ,white siris (Albizzia lebbeck 
( L in n . )  B e n t h . ) ,  Spanish-cherry (Mimusops



elengi L i n n .), Sterculia acerifolia C u n n . 

and summer cypress {Kochiascoparia) ( L i n n .) 

S c H R A D . var. ciilta F a r w e l l ).

2 . Empoascanara equata ( S i n g h ) ,  comb. n. 
Zygina equata S i n g h , 19 6 9, Res. Bull. Punjab 
Univ. Sci. 2 0  ( 3 - 4 )  : 3 4 4 - 3 4 5 .

S i n g h  (1 9 6 9 )  described Zygina equata 
from grasses at Simla (Himachal Pradesh). 
According to the structure and setosity of 
male plate, this species belonged to the 
genus Empoascanara D i s t a n i  to  which it 
has been transferred. It has been reported 
from  the Punjab on black-gram , cowpeas, 
Egyptian clover, g round-nut, jhonkra 
{Fagonia cretica L i n n .) linseed, lucerne and 
sunnhem p ( B i n d r a  et al. 1 9 7 3 ).  In addi­
tion to  above plant species, it was also 
collected from  m usk-m elon, spinach and 
sweet potato.

3 .  Empoascanara simplices ( S i n g h ) ,  

comb. n.

Zygina simplices S i n g h , 1 9 6 9 , Res. Bull. 
Punjab. Univ. Sci. 2 0  ( 3 - 4 )  : 3 4 2 - 3 4 3 .

Zygina simplices was described by 
S i n g h  (1 9 6 9 )  from  grasses at Kulu and 
Chandigarh. According to  the structure 
and setosity of male plate, this species 
belongs to  the genus Empoascanara 
D i s t a n t . Earlier, this species was reported 
from Bilaspur (Himachal Pradesh) on 
M alabar-nu t {Adhatoda vasica N h es)  ( B in d r a  

et al., 1 9 7 3 ).  A uthor collected it from 
groundnut at Ludhiana (Punjab).

4. Limassolla erythromaculata

( R a m a k r is h n a n  &  M e n o n ), c o m b . n. Pru- 
thius erythromoculatus R a m a k r i s h n a n  &  

M e n o n , 1 9 7 2 , Oriental Ins. 6 ( 1 )  : 1 2 1 - 1 2 2 .

Pruthius with Pruthius aurcatus as its 
type species was described by M a h m o o d  

( 1 9 6 7 )  from Singapore. D w o r a k o w s k a ( 19 6 9 ) 

synonymised Pruthius M a h m o o d  witn Lima­
ssolla D l a b o l a . Hence, Pnithiu'^ erythroma- 
culatus R a m a k r is h n a n  &  M e n o n  is trans­

ferred to the genus Limassolla. I t was 
reported from Kulu (Him achal Pradesh) on 
Artemisia scoparia W a l d s t .  &  K it .  
(SoHi & K a p o o r ,  1973b).

5. Limassolla varians (R a m a k r is h n a n  &  
M e n o n ) ,  comb. n. Pruthius varians R a m a ­
k r i s h n a n  &  M e n o n , 1972, Oriental Ins. 
6(1) : 122-123.

Since the genus, Pruthius M a h m o o d  has 
been synonymised with Limassolla D l a b o l a  
( D w o r a k o v /s k . \ ,  1969), the new com bi­
nation Limassolla varians ( R a m a k r is h n a n  &  
M e n o n )  is proposed for Pruthius varians 
R a m a k r is h n a n  &  M e n o n ) .

6. Thaia thaiosimilis (R a m k r is h n a n  & 
M e n o n ) ,  comb. n. Hardiana thaiosimilis 
(R a m a k r is h n a n  &  M e n o n , 1974, Oriental 
Ins. 8(4) : 441-443.

Hardiana thaiosimilis was described 
from K arnataka state by R a m a r is h n a n  &  
M e n o n , (1974) on grasses. Since, D w o r a -  
k o w s k a  (1970) has synonymised Hardiana 
M a h m o o d  with Thaia G h ^ u r i ,  the species 
thaiosimilis o f the genus Hardiana M a h m o o d  
is transferred to  the genus Thaia G h a u r i .

7. Zyginidia manaliensis (S in g h ) ,  comb. n. 
Zygina manaliensis S in g h ,  1969 Res. Bull. 
Punjab Univ. Sci. 20 (3-4) : 341-342.

Zygina manaliensis was described from  
grasses at Manali (Himachal Pradesh) by 
S in g h  (1969). The grasses were ; Aristida 
adscensionis L in n .,  Cynodon dactylon (L in n .)  
P e r s . ,  Sorghum halepense (L in n .)  P e r s . and 
Dicanthium annulatum  ( F o r s k .)  S t a f f  which 
were growing intermingled. This species 
possesses paired aedeagal atrial processes, 
aedeagal shaft compressed laterally and 
scaly sculpture near the gonopore. By these 
characters it comes to Zyginidia  H a u p t  to 
which it is transferred. It was reported 
from arcachne {Acrachne racemosa (H e v n e ) ,  
O h w i annual spear grass {Poa annua (L in n .) ,  
barley. Bermuda grasi, black-gram , crab



grass (Digitaria sanguimlis (L in n .)  B e a u v .) ,  
finger-millet, goose-grass (Erechites valeri- 
m ifolia  D. C.), Italian-m illet, Johnson grass, 
lucerne, maize, oats, pearl-m illet, red- 
pepper, sandbur Cenchms catharticus L in n .) ,  
seed bird grass {Phalaris minor R a t z . ) ,  
sorghum, sunnhemp, Sudan grass, wild oats 
and wheat ( B in d r a  et al. 1 9 7 3 ;  B r a r ,  1 9 7 4 ).

In addition to above plants this species 
was also collected from brinjal, Citronella 
sp., com m on millet, N ap ier-bajra  hybrid, 
rice, sugar cane and sweet potato.

8. Zyginidia pakistanica (A h m ed ), c o m b . n. 
Zvgina pakistanica A h m ed , 19 6 9 . Pakist. J. 
Zoo!. 1 (2 )  : 1 7 2 - 1 7 4 .

Zygina pakistanica was described from 
Zizyphus jujuba M i l l ,  by A h m ed  at 
Rawalpindi (Pakistan). This species is 
transferred to the genus Zyginidia H a u p t  
as it possesses paired aedeagal atrial 
processes. I t was collected from  the same 
plant species at Ludhiana (Punjab) which 
constitutes a new distribution record of 
this species from India.

9. Zyginidia serrata (S in g h ) ,  c o m b . n. 

Zygina serrata (S in g h ) ,  1969, Res. Bui/. 
Punjab. Univ. Sci. 20 ( 3 - 4 ) ; 3 3 9 - 3 4 0 .

Zygina serrata from grasses was 
described by S in g h  (1 9 6 9 ) at Simla 
(Himachal Pradesh). On the basis o f the 
presence of paired aedeagal atrial processes, 
the new com bination Zyginidia serrata 
(S in g h )  is proposed for Zygina serrata 
S in g h .  Earlier, it was reported from 
Egyptian clover, grasses and m usk-m elon 
( S in g h ,  1 9 6 9 ; B in d r a  et a l ,  1 9 7 3 ).  The 
additional plants which harboured this 
species included black-gram  and groundnut.
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The Fifteenth International Congress of 
Entomology was held from 19-27 August 
1976 at W ashington H ilton Hotel, U. S. A. 
The Conference was attended by over 2000 
delegates from all over the world. There 
were over 1500 overseas delegates represent­
ing most of the countries.

The scientific program  included the 
opening and closing plenary sessions, several 
Congress Symposia and Sectional meetings 
which ran simultaneously and covered 
almost all the aspects o f Entomology. A 
few m ajor symposia were presented each 
m orning during the Congress with no 
conflicting meetings scheduled. Special 
symposia arranged by the Sections to 
invited speakers were held in the afternoons. 
Informal conferences on certain interesting 
subjects such as Chem osterilization, Stored- 
Product Acarology, S tored-Product Insect 
Population Ecology, Pathogens on Stored- 
Products Insects, Insect G row th Regulators 
etc. were also organised. The various 
aspects covered included Systematics, 
Genetic Control o f Insects, Physiology and 
Biochemistry, Ecology, Toxicology, Behavi­
our, Forest Entomology, Stored Product 
Insects, Agricultural Entomology and Pest 
M anagement, Pesticide Development, 
M anagem ent and Regulation, Social Insects 
and Agriculture, Medical and Veterinary 
Entomology, Insecticide Resistance, Insect 
Im pacts on the Quality of Forest and

U rban Environments and Tropical S tored- 
Product Entomology. A large num ber of 
papers on M orphology, Systematics, Physio- 
ogy, Toxicology, Stored Product Entom o­
logy, Pesticide Resistance, Pheromones, 
Allomones and Kairomones, Insect C ontrol 
inducing Genetic C ontrol o f  Insects etc. 
were presented and discussed.

The inform al conference on Chem o­
sterilization was held at A gricultural 
Environm ental Quality Institute, Beltsville 
which was attended by about 50 delegates 
from different countries. Each member of 
the panel o f experts presented his views 
with regard to  the status and prospects 
o f chem osterilants which was followed by a 
panel discussion.

A proposal for a Conference on a 
global strategy for use and regulation of 
pesticides was discussed in an informal 
meeting o f delegates organised by the 
Chairm an o f Planning Com m ittee U. S. 
Environm ental Protection Agency.

The Perm anent International Committee 
on the W orking Conference on S tored- 
Product Entomology also met under the 
Chairm anship of Dr. R o b e r t  D a v is  and 
decided Kenya as the next venue o f the 
Conference to  be held in 1978.

Certain other academic organisations 
also found it possible to  meet during the 
Congress at W ashington D. C.



The opening address o f the Congress 
was delivered by Prof. T . R. E . S o u t h w o o d ,  
Im perial College o f Science and Technology, 
London on Ecology and M ankind. He 
emphasized the role played by ecology in 
the activities o f mankind. T h e  closing 
address was delivered by Prof. T h o m a s  R. 
O d h ia m b o , International Centre o f Insect 
Physiology and Ecology, Kenya on 
Entomology and the Problems o f  Tropical 
World.

The papers in Symposia and Sectional 
meetings mainly centered round the current 
problem s o f the world and their possible 
solutions based on the m ost recent thinking 
and m odern tools and techniques in hand.

Sight-seeing and p re -  and p o st-  confer­
ence tours to  other areas o f  USA were 
arranged.

The Cangress ended after declaring 
Japan the venue for the XVI International 
Congress o f Entomology to be held in 1980.



BOOK REVIEW

A t l a s  O f  A n  I n s e c t  B r a in  by N i c h o l a s  
J. S t r a u s f e l d .  pp. i-xiv & 214, 71 
plates (some in colours) and 81 figures, 
1976, Springer-Verlag, Berlin Heidelberg, 
New York, size -  33 .5  cm x 25 cm.

This highly technical, profusely illu­
strated, alm ost inimitable volume, aptly 
entitled Atlas o f  an Insect Brain, attem pts to 
unravel the complexities of the principal 
neuropile regions o f the insect brain as 
typified by that o f the common housefly, 
and in view o f the arthropod neuropile 
forming an excellent basis for the study of 
related phenomena about the com putation 
that neurons can do, such detailed explo­
rative studies on the shapes and disposition 
o f the single neuron within the brain, suffi­
ciently project the architectural patterns 
comprising the most complicated form  of 
neuronal arborisation.

The work comprises seven chapters of 
which two, viz. Chapters 6 and 7 relating 
to  the A tlas proper (involving sections 
through the brain), followed by the form 
and disposition of the neurons cover more 
than half the volume. One is struck by the 
presentation of the three-dim ensional lattice 
work of the associating neuropiles in the 
central body and the suggestion that the 
disposition o f its elements is reminiscent o f  
the thalam us-reticulate form ation of verte­
brates. In order to clearly follow these 
structural details the first five chapters 
serve as a guide with the historical aspects 
of neuroanatom y in the first chapter, 
followed by the second, presenting infor­
mation on the ramifications of the insect 
neuron; the main division of the brain are 
outlined in C hapter 3, according to  their 
affiliation with the visual, chemosensory 
and mechanosensory inputs, while chapter
4 provides the descriptive anatom y o f the 
brain of Musca, giving com parisons with

the same brain regions of other insects; the 
numerical data presented in C hapter 5 on 
the quantitative aspects o f the fly brain, 
such as the total num ber o f neurons in the 
brain, their d istribution in the various 
regions, the volume o f the brain, density o f 
neurons, the num ber o f  receptor neurons 
received by the brain as well as those con­
nected with the om m atidia and ocelli, appear 
to be revealing pieces o f  inform ation.

O f the two appendices, appendix I 
seeks to provide extremely useful infor­
m ation to students of neuroanatom y through 
providing detailed procedures o f the histo­
logical techniques for a variety of methods 
which could be employed in the study of 
diverse insect groups. W hat has been m ost 
revealing is the inclusion o f unparalleled 
colour photographs depicting the results 
which may be obtained through utilisation of 
these techniques. Appendix II deals with the 
glossary o f technical terms, a m ust in such a 
grossly technical work and certainly fulfils 
the need o f every student o f neuroanatom y.

The 28 large size plates depicting 
sections o f the brain a t various levels, with 
as many figures indicating portions enlarged, 
not to  m ention the coloured plates, both 
photographs as well as colour washed d ia­
grams, leaves an unusual experience to the 
reader, who will not only wonder a t the 
complex architecture o f the so profoundly 
complex, yet tiny brain o f the housefly, bu t 
also feel a sense o f reverential awe for the 
author whose m asterm ind enabled such a 
work possible.

Students o f neuroanatom y of animals 
in genera! and insect physiology will find 
in this unique volume, a treasure house o f 
knowledge which will lead them  to unravel 
the further mysteries o f the brains o f insects.

T. N. A n a n t h a k r i s h n a n



NEW S*

A  symposium on Insects and Environ­
ment will be held in the D epartm ent of 
Zoology, University of Delhi, Delhi 110007 
from 21-23 February 1977, under the 
auspices of the Centre of Advanced Study 
in Zoology, and will cover : i. D istribution 
and abundance o f insects in relation to 
environm ent; ii. Physiological basis of 
insect environment relationships; iii. Insecti­
cides and environm ental pollution. The 
symposium is being convened by Professor 
K . N. S a x e n a ,  Head o f the Dept, of 
Zoology, University of Delhi.

The Second Symposium on Oriental 
Entomology will be held in M adras from 
M arch 18-22, 1977. The sessions would 
include i. Biotaxonomy, Ecology and Bio­
geo raphy; ii. Physiology and Ethology; 
iii. Cytology and Genetics; iv. Agricultural

* C ontributions to News colum n o f the journal are 
welcome, and should be sent to  the M anaging 
Editor.

Entom ology; v. Medical and Veterinary 
Entomology and vi. Toxicology. The C on­
vener o f the symposium is Dr. T. N. 
A n a n t h a k r i s h n a n ,  Director, Entom ology 
Research U nit, Loyola College, M adras 
600034.

Dr. N. C. P a n t ,  Head of the Division 
of Entomology, Indian Agricultural Research 
Institute, New Delhi has been appointed 
D irector o f  Com m onwealth Institute of 
Entomology, London. He has been a 
Founder M em ber o f the Association fo r  
Advancement o f  Entomology and o f the Edi­
torial Board o f Entomon, and is also Vice 
President o f the Association.

Dr. T . N . A n a n t h a k r i s h n a n ,  Director, 
Entomology Research Unit, Loyola College, 
M adras has been elected Fellow o f the 
Indian N ational Science Academy. He has 
been a  Founder M ember of the Association 
fo r  Advancement o f  Entomology and is the 
Editor-in-Chief of Entomon.
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