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INTRODUCTION

The short horned grasshoppers belong to superfamily Acridoidea under the Order Orthoptera.
The acrididae and pyrgomorphidae are exclusively herbivorous occuring abundantly and are most
injurious to agricultural crops, vegetables and pasture fields in India. They were associated with
the destructive lucust and have long been recognised as crop pest probably from the time when
cultivations were first practised. In general, it is difficult to separate locust from grasshoppers
particularly when we talk about this group of insects in relation to damage of crops. Damage by
locust although pasmodic in both space and time may cause local famine (Tandon, 1986). In our
country with the rapid expansion of agriculture, grasshoppers have become major pests of crops
and vegetables. Their devastation may be less spectacular than those caused by focusts but they
are more persistant so that the effect of agricultural production is much more serious. Many
species of grasshoppers have already been recorded as occasional pest but the damage is usually
local and is confined to native crops so that it does not attract much attention to the farmers and
scientists. But recently various development schemes entail mechanised production of different
crops in India and this has led to identification of 19 species of grasshoppers as major or minor pests on
the basis of change of soil condition, rotation of crops, temperature and humidity etc. It is therefore
obvious that these conditions are conducive to these 14 species of grasshoppers making them minor pests
and 5 species as major pest on the basis of maximum visual infestations.

Keeping the above background in view, the present investigation have been carried out with
the following main objectives.

1) To study the general morphology and systematics of economically common important
grasshoppers.

2) To study the distribution and abundance of grasshoppers of different crops and vegetables.
3) To study the nymphal taxonomy of the different instars of pest grasshoppers.

4) To study the seasonal abundance of grasshoppers in relation of physical factors in some
localities in West Bengal.

REVIEW OF LITERATURE

A. Taxonomy

In India, the taxonomy of grasshoppers was initiated probably by Stal (1860, '73). Thereafter
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Walker (1870, '71). Saussure (1884, '88) and Bolivar (1902, '09, '14, '18) studied the order
Orthoptera of Indian subcontinent. The most consolidated taxonomic work on Indian grasshoppers
was made by Kirby (1914) in his notable work of "Fauna of British India" which is now
completely out of date for practical utility (Tandon, 1976). Chopard (1920) first introduced the
structure of internal genitalia and phallic complex for the purpose of systematics of Orthoptera.
Uvarov (1921. '24. '42) studied the taxonomy of Indian Acridoidea in details which has resulted
in profound change in systematic concept of this group. Jago (1963) studied the life history of
E\vprepocnemis plorans meridionalis (Uvarov) and observed the growth rates, sex ratio, mortality
and different nymphal instar. Dirsh (1968) gave a detailed account of nymphal development of
the morphological aspects of Acridomorpha (previously known as Acridoidea). In recent years,
Igbal et at (1974) reported about the eggs and nymphal instars of Spathosternum prasiniferum
prasiniferum (Walker). Keven and Lee (1974) observed the life history and various nymphal
stages of Atractomorpha sinesnsis sinensis Bolivar. Tandon (1975) and Tandon and Shishodia
(1969, '75, '76, '77) published a list of all the known species of grasshoppers from different
States of India. Shishodia and Hazra (1985, 1986) recorded some grasshoppers from Namdhapa
(Arunachal Pradesh) and Silent Valley (Kerala) Bhowmik (1986) and Hazra et al (1993) gave
a consolidated fanual information of the family Acridoidea (Orthoptera) known to occur in the

state of West Bengal, India. Hazra et al (1995) studied the S5 species of grasshoppers from state
of Meghalaya.

B. On Biology and Ecology

Morse (1904, '07) studied the effects of local conditions on the distribution of Acrididae in
north America. Lefroy (1907, '09) recognished some information fo life history of Hieroglyphus
banian (Fabricius), Later, some scattered works on the ecology and population density of
grasshoppers were done by Vestel (1913) and Grasse (1929). Rao (1921) studied the breeding
habit and seasonal abundance of Oxya velox (Fabricius) of a locality in South India. Antonov
(1922) observed the influence of some metrological factors on the distribution of Acrididae in
Russia. The details of the oviposition of an Egyptain grasshopper, Anacridium aegyptium
(Linnaeus) came from Fedrov (1927). The notable work on the ecology and biology of
grasshoppers was contributed by Uvarov (1928, '66, '77). During this period he actually studied
not only the ecology of grasshoppers but also various aspects like distribution, population
structure and migration. The most interesting amongst them was the studies of phases in different
taxa of Acridoidea particularly of Locusta. Comprehensive works of Faber (1929, '32, '36, '53)
included a large number of data on the behaviour of Acridoidea before copulation and also on
during and after copulation but these were based on obsevations of a limited number of European
species. Bei-Bienko (1930) studied the geographical and ecological distribution. of Acrididae in
West Siberian and Zaisan plains of Russia. Ayyar et at (1953) gave some informations about the
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life history of Gesonula punctifrons (Stal). Diver and Diver (1933) have recorded th polyspecific
grasshoppers population. Smith (1935) studied the role of biotic factors which plays in the
determination of pupulation densities of grasshoppers. Isely (1937) presented a thoréugh account
of the abundance of grasshoppers of different species in a particular grassland habitat. Chesler
(1938) noted the biology -of South African acridid such as oviposition, hatching and number of
instars etc. In northern India, Pruthi and Nigam (1939) studied details of bionomics, life history
and control of Peokilocerus pictus (Fabricious) Waloff (1940, '46) presented the distribution and
the migratory behaviour of european species of Locusta and he also studied the population
dynamics of some British grasshoppers, Hussain et al (1944) studied the development and
general bionomics of Schistocerca gregaria (Forkal) and observed th¢ effect of Water and relative
humidity on its development. Roonwal (1936, 45, '46, '58, '76, 76a) did the notable works on
grasshoppers in respect to ecology and biology in different aspects such as bionomics, life history
and population. Phipps (1949, '50, '59, '62) observed the habits, seasonal cycle and relation
between copulation between and sexual maturity of grasshoppers. Agarwal (1951) gave a detailed
account of oviposition in Locusta migratoria migratoriodes (R. and F.) Richards et al (1954)
studied the biology and population dynamics of British grasshoppers. Agarwal (1955) sutdied the
bionomics of Atractomorphs crenulata (Fabricius) and also observed the precopulation period in
various seasons. Katiyar (1955) briefly decribed the mode of copulation and oviposition of two
Indian species, Aularches puncctatus (Drury) and Parahierogyhphus bilineatus (Bolivar) and
studied the development of egg pods and eggs in some Indian Acrididae. Hafez and Ibrahim
(1958, '58a, '62, '62a) studied the ecology of adult of Aecira peellucida Clug, Aiolopus th.
thalassinus Fabricius and has also observed the biology of the above two species. Pradhan and
Paswani (1961) studied the population density of Hieroglyphus nigrorepletus Bolivar and the
influence of the high and low temperature and rainfall on it. Ashall et al (1962) recorded the
field population of Schistocerce gregaria (Forskal) in number per unit area and 'showed the
seasonal mortality by using the statistical approaches. Chapman (1962, '67) studied the ecological
distribution, the breeding habit and nymphal instar of Zonocerus variagatus (Linaaeus). Chahal
and Sohi (1965) studied the bionomics of Chrotogonus tr. trachypterus (Blanchard) and also
observed the seasonal occurence on vegetables like cow-pea and clusterbean. Bullen (1966)
observed the nature of damage to crops and their effects upon yield and also studied the
quantitative evaluation of locust damage and its relation to human economy. Grewal et al (1968)
studied the life cycle and feeding habit of Chrotogonus tr. trachpterus (Blanchard) in relation to
different levels of temperature and humidity. Gausz (1970) presented a thorough account of the
ecological habits of 34 species of Orthoptera of the middle Tisza valley and Kiskore (Hungary).
Suslik (1971) carried out the investigation to know the dispersal of grasshoppers in relation to
the season and hight of the grass and also observed the population density in different times of
the year. Antonion (1973) studied the life history of Ornithacris turbida (Walker) under
controlled laboratory conditions and also observed the variation between the crowded population
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and isolated population in respect of colour, morphometrics, weight of the hatching of fledging.
Khan et al (1974) discussed the effect of temperature and humidity on the development of eggs
and hoppers and also the seasonal variation of the population of hoppers and adults of Oedaleus
abruptus (Thunberg). Mukherjee and Raudell (1974) reported the effect of temperature increase
in population. Parihar (1974) studied the breeding habit, development of eggs and hoppers of
Peokilocerus pictus (Fabricius) in the laboratory as well as in the field at different temperature.
Muraliragan and Ananthakrishnan (1974) studied the taxonomic significance of foregut armature
of 31of south Indian species. Mahato (1977). observed the bionomics of Eyprepocnemis of
Acredidae alacris impicata Uvarov on variable temperature and humidity. Pfadt (1977) gave an
account of grasshopper population over a period of 6 years in short grass of South Eastern
Wyoming (USA). Tandon and Khera (1978) studied some interesting changes in the distribution,
habits and other peculiarities of grasshoppers in Arunachal Pradesh. Hazra et al (1981) studied
the population of grasshoppers in relation to the effect of temperature and relative humidity in
two grass lands of West Bengal. John and McE. Keven (1981) observed the laboratory rearing
of Pyrgomorpha vignaudil vignaudil (Guerin-Meneville) and Pyrgonorpha bispinosa incognita
Hisung and Kevan and studied the development of eggs, egg pod, nymphs, and also reproductive
capacity at different temperature. Shamshad Ali (1982) studied the seasonal variation in the
population of Acrida exaltata (Walker) in optimum ecological condition particularly temperature,
relative humidity and food and also observed the development, fertility-fecundity and biological
activities of their various nympal stages. Julka et al (1982) gave the information of the ecology
of grasshoppers of Solan (Mimachal Pradesh) on three habitats such as cultivated field, orchard
and an open grass land (altitude approx. 1500 m). Meera (1982) studied the bio-ecology of Oxya
nitidula.

MATERIALS AND METHODS

The nymphs and adult grasshoppers were collected from the places in different districts of
West Bengal. In order to have a comprehensive collection from agricultural crops and vegetables,
several surveys were made in different seasons at different times. Grasshoppers were usually
collected by sweeping insect net or from the leaves, steams etc. Some of the larger insects were
picked up from bare ground directly by hand or with the help of fine forceps.

The grasshoppers after collections from the field were killed in potassium cyanide or
chloroform in a killing bottle. For temporary storage in the field they were kept in insects
envolopes. Sometimes the insects were placed directly in ethyl alcohol (70%) in the field. Before
permanent storage in insect cabinets such collections were washed in ethyl alcohol in laboratory
and then the specimens were pinned after proper orientation and ready for identification. Male
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Fig. 1. General morphology of a typical short horned grasshopper (Oxya fuscovittata)
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genitalia were dissected out and kept in 10% KOH solution for 12 hours, rinsed in distilled water
for several times and were then preserved in glycerol for further study.

The figures were drawn with the help of camera lucida. All measurements are in milimeters
(mm.) and measured with the help of slide caliper.

The Study of Biology

The material comprised of the eggs, nymphs and adults of selected grasshoppers. Gravid
females were collected from cultivated fields and were allowed to lay eggs in glass tubes
containing sterilised moistend mixture of 50% clay and 50% sand, to get a separate stock in the
laboratory. These eggs hatched to give the first laboratory generation and subsequent F2
genration were reared both singly or in pair. Laboratory rearing of grassshoppers were made after
Hlunter nd Jones (1966) with slight modifications as stated below. The nymphs were reared
singly keeping in perforated cylindrical brass cages measuring 14 cm. x 5 cm. in diameter, the
mouth of the cages were tied with fine silk cloth. The humidity of the cages were mainted by
keeping bottom soil moistend.

The adults were reared in wooden cages 25 cm. x 15 cm. top of which were fitted with sliding
doors, and the front and two sides were covered with wire mesh, and the back of the cages were
fitted with glass for frequent observations from outside. The bottom of the cages were covered
with 10 cm. sterilised loamy soil to facilitate the female for laying of egg pods. The grasses and
sedges were provided as food separately in small sterilised tubes. During night the rearing cages
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Fig. 2. Fore wing (A) and hind wing (B) of a typical grasshopper
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were kept in B. O. D. incubator under controlled temperature (33° + 2°C). and 70% to 90%
humidity and during day time, the cages were kept in the laboratory in ambiant conditons. The
fresh food of grasses and sedges like Helianthus Sp. and Enhydra fluctuens were provided every
day.

The sexes of all the selected species can easily be differentiated by observing the external
genitalia of the vermiform larvae as well as the first instar nymphs. The number of instars could
easily be determined by examining the exuvaie of the moulting hoppers. The nymphs of each
instars were preserved in 'Sweet pickle' fluid (Keven and Lee, 1974) for further studies.

The measurements of structural parts of egg pods, eggs and nymphs have been given in mm.
The figures in parentheses indicate the ranges, those out side the parentheses being the mean
value and 'N' denoting number of specimens measured.

Characteristics of the locality for Ecological Studies

For all practical purposes, the sites were chosen in four different places of West Bengal
(namely Narendrapur and Garia South 24 Parganas, Botanical gardens in Howrah. Bethuadahari
in Nadia districts). All the collections were mixed and average was taken. The areas of the each
sites measured about 220 m x 150 m. All the sites were smapled at a time by four persons. The
grasshoppers were collected by catch count method (Andrewartha, 1970) by using standard net
of conventional size of 36 cm. and were estimated per man hour. Field temperatures were
recorded at different times by using a mercurry thermometer and relative humidity by a dial
hygrometer. The sites includes pasture land, cultivated land and orchards. Other than paddy,
almost all the vegetables mentioned in the present study were cultivated. The grass fields
comprising the grasses like Cynodon dactylon, Panicum sp., Arundinella Sp., Dichanthium
annulatum, Digitarria marginata, etc. were common in all the four sites. The soil of these sites
are gangetic alluvium, brownish grey in colour and clay-loam in texture.

OBSERVATIONS

Grasshoppers in different crops and vegetables

It is rather difficult to assess the amount of damage caused by grasshoppers to the economy.
It is evident from tables, 1,2, and 3 that the grasshoppers attacked almost all the crops, cereals,
vegetables and cash crops. The Paddy crops were infested by 19 species of grasshoppers, maize
by 10 species, wheat by 6 species of grasshoppers. The cereals like Peas and grams were infested
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respectively by 6 species each of grasshoppers. And their infestations in vegetables and cash
crops are shown in table 3. A survey on the occurrence*of different grasshopper species from
those crops. Cereals and vegetables have been made per month in different areas of West Bengal
are shown in table 4.

Paddy : (Oryza sativa) : Economically most important crop, widely cultivated throughout the
country. Both the adults and numphs of all the 19 species of grasshopper were observed to cause
sevious damage to the paddy plants. Maximum infestations of grasshopper were recorded in
September  October (Table 4).

Maize : (Zea maize) Another important crop in India, usually sowed during June to
September. Maize leaves are infested by the species like Arractomorpha crenulata, Spathosternum
prasinifefum prasiniferum, Oxya fuscovittata, Oxva hyla hyvla, Choroedocus -robustus,
Eyprepocnemis alacris alacris, Aiolopus thalassinus tamulus, Acrida exaltata, Phlaeoba infumata,
Eupreponotus inflatus. The maximum infestations were recorded in the month of July-August
(Table 4).

Wheat (Triticum sativum) This is a most common rabi crop in West Bengal usually sowing
in December in North and East India. Only six species of grasshoppers like Atractomorpha
crenulata, Chrotogonus trachypterus trachypterus, Spathosternim prasiniferum prasiniferum,
Oxya fuscovittata, Aiolopus tamulus, and Phlaeoba infumata were found to cause damage this
crop. The maximum infestations were found in the month of January-February (Tab. 4).

Sugar cane : (Saccharum aficiniferum) It is a common cash crop and cultivated more or less
in major states of India from December to March. The species like Spathosternum prasiniferum
prasiniferum, Oxya fuscovittata, Oxya hyla hyla, Eyprepocnemis alacris alacris, and Acrida
exaltate have been recorded from Sugar cane. These species were found to occur maximum in
the month of April (Tab. 4).

Pea : (Triticum sativum) It is one of the most common cereal crops and cultivated throughout
the North and East India during December to March. Grasshoppers liek Atractomorpha
crenulata, Chrotogonus trachypterus trachypterus, Spathosterunum prasiniferum prasiniferum,
Oxva fuscovittata, Aiolopus th. tamulus, Trillophidia annulate, Acrida exaltata, Oedaleus
abruptus are causing damage to these plants. These species were found to occur in January and
February (Tab. 4).

Gram : (Cicer esculentus) Most common cereal and widely cultivated in North, East and
Western part of the country from December to March. The plants are damaged by the species like
Atractomorpha crenulata, Spathosternum prasiniferum prasiniferum, Aiolopus th. tamulus,
Trilophidia annulata, Acrida exaltata and QOedaleus abruptus. Maximum occurrence were
recorded during January-February (Tab. 4).
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Ladies finger : (Hibiscus esculentus) A common Vegetable plants grows maximum in
monsoon. Leaves of young plants are eaten up by the species like Oxya fuscovittata, Aiolopus
th. tamulus, Acrida exaltata. Maximum occurences were found during April-July (Table 4).

Chilly : (Capsium spp.) Seasonal sometimes pernnial economically important bushy plant
largely grown all over India.

Atractomorphs crenulata is a major pest of chilly. These plants are also infested by Spathosternum
pr. prasiniferum, Oxya fuscovittata, O. hyla hyla, Aiolopus th. tamulus and Acrida exaltata. In
the month of July-August showed maximum infestation (Tab. 4).

Brinjal : (Solanum molangona) a widely cultivated vegetable plant in the Eastern states and
during winter in the Southern states. In absence of prefered food plants the leaves of these plants are
occassionally damaged by Spathosternum pr. prasiniferum, Oxya fuscovittata, O. hyla hyla, O. nitidula
and Acrida exaltata. Maximum infestation were recorded during May-July (Tab. 4) in Eastérn India.

Cucumber : (Cucumis sativum) An important vegetable plant extensively cultivated throughout
East and North India. It is one of the most prefered vegetable plant of two species of grasshoppers
like Aiolopus th. tamulus and Eyprepocnemis al. alacris (Tab. 4).

Arum : (Colocasia antiguorum) A seasonal edible herb with smooth extended petiole
terminated by a flattened lamina. The plants are grown in moist places of the country particularly
in the eastern states and southern states. It is used as vegetable. Only lamina portion of leaves
were found to be preffered by the species like Gesonula punctifrons, Occcasionally, Atractomorpha
crenulata, Oxya fuscovittata, O. hyla hyla and O. nitidula (Table 4).

Cauliflower : (Brasica oleracea var. botrytis) the vegetable is extensively cultivated throughout

the country from October to March. Only leaves of these plants are consumed by the species like
Oxya fuscovittata O. hyla hyla, and Aiolopus th. tamulus (Table 4).

Table 1 : List of grasshoppers and their occurence on some major crops

Name of the species Paddy Maize Wheat
1. Atractomorpha crenulata + + +
2. Chotogenus ts. trachypterus + - +
3. Gesunula punctifrons + - -
4. Sapthosternum pr. prasiniferum + + +
S. Hieroglyphus banian + - -
6. Oxya fuscovittata + + +
7. O. hyla hyla + + -
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Name of the species Paddy Maize Wheat

8. O. nitidula
9. Tristria pulvinata

+

10. Choreodocus robustus

+ +

11 Eyprepocnemis al. alacris
12. Catantops pinguis innotabilis
13.  Cyrtacanthacris tatarica

14. Aiolopus th. tamulus

15. Trilophidia annulata

16. Acrida exaltata

17. Oedaleus abruptus

18. Phlaeoba infumata

+ 4+ + + + + + + + + +
+
+

19.  Eupreponotus inflatus

Table 2 : List of grasshoppers and their occurrence on cereals

Name of the species Pea Gram

A. crenulata + +
Ch. tr. trachypterus + -
G. punctifrons ~ -
S. pr. prasiniferum + +
H. banian - -
0. fuscovittata + -
O. hyla hyla - =
0. nitidula - -
Tr. pulvinata - -
C. robustus - -
Ev. alacris alacris - -
C. pinguis innotabilis - -
Cy. ratarica - -

A. th. tamulus

+
T. annulata +
A. exaliata +
O. abruptus +
Ph. infumata - -

Eu. inflatus - -
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Table 3 : List of grasshoppers and their occurrence on major vegetables, spices and sugarcane.

Name of the species Colo Cauli Sugar  Ladies Chili Bri-  Cucum-
casia flower cane finger njal ber
sp.

A. crenulata + - - - + - -

Ch. tr. trachypterus - - - - - - -
G. punctifrons + - - - - - -
S. pr. prasiniferum - - + - + + -
H. banian - - - - - - -
O. fuscovittata +
O. hyla hyla +
O. nitidula +
Tr. pulvinata - - - - - - _
C. robustus - - - - - - -
Ey. alacris alacris - - + - - - +
C. pinguis innotabilis - - - = - - -
Cy. tatarica - - - - - - -
A. th. tamulus - + - + + - +
T. annulata - - - - - - -
A. exaltata - - + + + + -
O. abruptus - - - - - - -
Ph. infumata - - - - - - -

Eu. inflatus - - - - - - -

Table 4 : Showing monthwise occurrence of Grasshoppers from different crops, and vegetable,
grain, spices and sugar cane.

Paddy
Name of the species J F M A M J J A S O N D
A. cruenlata - + + + - - - + + + + -
Ch. tr. trachypterus - - + - - - - + -+ + -
G. punctifrons - - + + + — - - + o+ + -
S. pr. prasiniferum - - + + - - - + + o+ + +
H. banian - - - - - - - + + + + -~
O. fuscovittata - - + + - — - + + + + +
O. hyla hyla - - + + - - - + + + + +
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Name of the species

w2

@

O. nitidula
Tr. pulvinata
C. robustus
Ey. al alacris
C. ratarica
Cy. rararica
A. th. tamulus
T. annulata
A. exaltata
O. abruptus
Eu. inflatus
Ph. infumata
C. p. innotabilis

1
+ + + + |

+ + + + +

+ + + + + +

+ + + + +

+ 4+ + + + + +

+

+ +

+ 4+ + + + + +

Name of the species

A. crenulata

S. pr. presiniferum
O. fuscovittata
hyla hyla
robustus

al. alacris

th. tamulus
exaltata

Eu. inflatus

Ph. infumata

>2>m0o

+ + +

+ + + + 4+

I+ +

+ +

Name of the species

A. crenulata

Ch. tr trachypterus
S. pr. prasiniferum
0. fuscovittata

A th. tamulus

Ph. infumata

I+ + + | -

+ +

++ 4+ + + +|m

+ + + | O

!
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Sugarcane

Name of the species ] F M A M J J A S O N D

S. Pr. Prasiniferum - - + + + - - - - - - -
O. fuscovittata - - - + + + + - - - - -
O. hyla hyla - - - + - - - - - - - _
Ey. al. alacris - - - - - - - - -+ + -
A. exaltata - - + + + + - - - - _ _
Pea
Name of the species ] F M A M J J A S O N D
A. crenulata + + - - - - - - - - - +
Ch. tr. trachypterus + + - - - - - - - - - -
S. pr. prasiniferum + + + - - - - - - - - +
O. fuscovittata + + - - - - - - - - - -
A. th. tamulus + + + - - - - - - - - -
T annulata + + - - - - - - - - -
A. exaltata + - - - - - - - - - - -
O. abruptus - + - - - - - - - - - -
Gram
Name of the species ] F M A M J J A S O N D
A. crenulata + + - - - - - - - - - +
S. pr. prasiniferum + + + - - - - - - - 2 +
A. th. tamulus + + - - - - - - - - - -
T. annulata + + - - - - - - - - - _
A. exaltata + + + - - - - - - - - -
O. abruptus - + + - - - - - - - - -

Name of the species J F M A M J J A S O N D

0. fuscovittata - - + +
A. th. tamulus - - - + + - - - - - - _
A. exaltata - - - - - + + + - - - -

+
+
+
|
|

I

I

]




14 REC. ZOOL. SURV. INDIA. OCC. PAPER NO. 173

Systematic account of different Taxa

Family : PYRGOMORPHIDAE

Subfamily PYROGOMORPHINAE

1. Atractomorpha crenulata (Fabricius)

1793, Truxalis crenulatus Fabricius : 28
1914, Atractomorpha crenulata Kirby : 181

1969. Kevan and chen : 187

Diagnostic Features : Male : Medium size. Body long, slender and laterally compressed.
Integument shiny and finely punctate. Head conical in shape, gradually broadend behind and
shorter than pronotum ; face strongly bent downwards ; frontal ridge sulcated throughout and
extend up to the clypeus. fastigium of vertex comparatively longer than broad. Antennae
subfiliform and not longer than pronotum. Pronotum long ; prozona longer than metazona ;
median carina feebly marked, crossed by three sulci ; first present, lateral carinae undulating .
a membranous area is present on (he posteriolateral lobe of matazona, posterior margin of
metazone obtusely pointed. Mesosternal lobe ellipsoidal in shape. Mesosternal interspace
trapezoidal inshape. Supra-anal plate triangular and longer than breadth. Cercus small, narrow
and conical ; Sub-genital plate obtusely rounded at apex. Epiphallus as in fugure (Fig. 3e).

Female : More robust and longer than male ; Membranous area more prominent than male.
Anterior ovipositor valves moderately broad and slightly crenualted. Subgenital plate as usual.

Colour : General body colour green, pale yellow or light brown and hind tibiae light bluish.

Male Female

Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 16.9 20.0 18.30 27.00 29.00 28.14
L. of the head 34 3.7 3.48. 4.30 5.00 4.62
Br. of the head 5.1 6.0 543 7.00 7.50 7.34
L. of the pronotum 3.5 4.0 3.75 5.90 6.90 6.35
L. of the Tegmen 15.0 18.8 16.21 21.50 25.00 2296
L. of the hind femur 8.2 10.0 9.00 13.00 14.00 13.24
Br. of the hind femur 1.5 1.6 1.56 2.20 2.30 2.25

L. of the ubiae 7.3 9.0 7.85 11.40 12.00 11 76
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Figs. 3 a-e.

3e

3d

Atractomorphua crenufuta — 3a, head and pronotum ; 3b, head and pronotum (lateral view) :
3c, external genitalia of female (ventral view); 3d, subgenital plate of male (ventral view):
3e, epiphallus.
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Distribution : INDIA (Andhra Pradesh, Andaman Is., Assam and Arunachal Pradesh. Bihar. Goa.
Jammu and Kashmir, Kerala, Laccadive and Maldive Is., Orrissa, Rajasthan, Tamil Nadu, Uttar Pradesh,
West Bengal) Elsewhere Bangladesh, Burma, Cambodia, Laos, Nepal, Sri Lanka, Thailand, Vietnam.

Remarks This common species can easily be recognised in having slender, compressed body
with pointed elytra which is extended beyond the apex of abdomen and shape of male epiphallus.

2. Chrotogonus (Chrotogonus) trachypterus trachypterus (Blanchard)

1836. Ommexecha trachypterum Blanchard : 618

1959. Chrotogonus (Ch.) trachypterus trachypterus Kevan : 147.

Diagnostic Features : Male : Medium size. Body robust and laterally depressed. Integument rugose.
strongly tuberculate. Head short, broad and shorter than pronotum ; face bent downwards ; frontal rnidge
sulcated, slightly expanded towards the clypeus and not reaching up to the clypeus ; fastigium of vertex
short, angular and comparatively shorter than breadth. Antennae filliform and not reaching beyond the
pronotum. Pronotum short ; prozona shorter than metazona, median carina interrupted and it is crossed
by three transverse sulci ; first sulcus present only in the dorsum, second and the third entirely present

lateral carinae also interrupted by tubercles and diverging posteriorly, posterior margin obtusely rounded.
Mesosternal lobes shorter than broad inner margin concave in shape. Mososternal interspace longer than
broad. Supra-anal plate small, angular in shape. Cercus short and obtusely conical. Subgental plate
obtusely subconical at apex. Epiphallus bridge shaped. undivided and selerotised ; ancorae absent ; lophi
large strongly upcurved and hook like (Fig. 4b).

L3

Figs. 4 a-b. Chrotogonus (Ch.) tr. trachypterus — a, head and pronotum ; b, epiphallus.
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Female : More rubust and longer than male ; mesosternal interspace broader than long.
Anterior ovipositor valves broad ; Subgenital plate simple.

Colour : Genral body colour brown or reddish brown ; sternum yellowish occassionally
white and with black spots.

Male Female

Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 13.0 14.8 14.30 18.50 23.00 21.80
L. of the head 2.2 2.6 2.40 3.00 3.30 3.12
Br. of the head 4.0 43 4.10 5.40 5.60 5.48
L. of the pronotum 3.0 33 3.20 4.20 5.00 471
L. of the Tegmen 8.6 10.5 9.70 11.20 14.00 1290
L. of the hind femur 6.5 7.6 7.10 9.00 11.00 12.20
Br. of the hind femur 2.0 2.2 2.15 3.00 3.20 3.12
L. of the hind tibiae 6.0 6.3 6.17 8.00 .87 8.44

Distribution : INDIA (Assam, Bihar, Delhi, Himachal Pradesh, Madhya Pradesh, Maharashtra,
Punjab, Orissa, Uttar Pradesh) Elsewhere : BANDLADESH ; IRAN ; NEPAL ; PAKISTAN.

Family : ACRIDIDAE

Subfamily : HEMIACRIDINAE

3. Hieroglyphus banian (Fabricius) (Figs. 5a-d)

1798. Gryllus banian Fabricius : 194
1906. Hieroglyphus banian Lefroy : 120.
1973. Hieroglyphus banian Mason : 540-541.

Disgnostic Features : Male : Medium size. Body more or less slender and laterally
compressed. Integument shining, finely rugose and punctate. Head large, shorter than pronotum ;
face somewhat bent down wards ; frontal ridge moderately broad and almost parallel, sulcated
throughout and extended upto the clypeus ; fastigium of vertex with equal breadth and length,
elongated depressed in the the middle and the apex rounded. Antennae long and filiform
extended beyond the margin of pronotum. Pronotum smooth ; prozona longer than metazona
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54

Figs. S a-d. Heiroglyphus banian — 5a, head with pronotum ; 5b, cerci; 5c, posterior ovipositor valves
(ventral view); 5d, epiphallus.
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bc

6d

Figs. 6 a-d. Gesonula punctifrons — 6a, head and pronotum ; 6b, Tibiae; 6c, supra-anal plate (ventral
view) ; 6d; epiphallus (male).
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median carina faintly present in metazona and crossed by three culci ; first sulcus present only
in lateral lobe second, third on dorsum and fourth present on dorsum as well as lateral lobe,
lateral carinae absent, posterior margin of metazona rectangular. Prosternal tubercle conical,
straight, pointed at apex. Mesosternal lobes slightly longer than broad, iner margin rounded ;
mesosternal interspeace longer than broad. Supra anal plate longer than broad, two ridges like
elevation presents in the middle. Cerci slender, spex bifurcate, lower part of bifurcation long and
acute. Epiphallus broad and large, bridge undivided, ancorae inwardly directed with acute apex,
lophi large with two lobe outer edges sinuate.

Female : More robust and larger than male. Fastigium broader than long. Anterior
ovipositor valves elongate with two prominent teeth on either side and three and half times as$

long as wide. Subgenital plate as usual.

Colour : General colour or the body almost green or yellowish-green, blackish brown at
joints, transverse sulci of pronotum blackish, wings hyaline, tibiae bluish or orange.

Measurement (mm.) :

Male Female

Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 315 35.0 32.80 40.00 49.00 45.20
L. of the head 4.1 4.7 4.38 5.50 6.00 5.82
Br. of the head 1.5 8.0 7.80 10.00 11.50 10.70
L. of the pronotum 6.0 6.8 6.50 8.70 9.00 8.80
L. of the tegmen 22.5 28.0 24.50 34.00 36.00 35.00
L. of the hind femur 17.0 19.0 18.20 22.30 24.50 23.80
Br. of the hind femur 3.9 4.0 3.98 5.00 5.20 5.02
L. of the hind tibiae 16.0 17.5 16.42 20.00 13.50 21.60

Distribution : INDIA (Andhra Pradesh, Bihar, Karnataka, Maharashtra, Rajasthan, Orissa,
Sikkim, Tamil Nadu, Uttar Pradesh. Elseshere : AFGHANISTAN ; BHUTAN ; BURMA ;
CHINA ; THAILAND AND VIETNAM.

Remarks The male can be easily recognised by its colour, size of the body, rounded
fastigium of vertex and bifurcated cerci, while the female by presence of dental projection on
either side of the ovipositor valves.
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4. Gesonula punctifrons (Stal)

1860. Actidium (Oxya) punctifrons Stal : 336
1955. Gesonula punctifrons Willemese : 161
1963. Bei-Bienko and Mishchenko : 172

Diagnostic features : Male : Medium sized. Body slender and laterally compressed. Integument
shiny, finely rugose and punctured. Head short not longer than pronotum ; face strongly bent downwards
; frontal ridge almost parallel, sulcated throughout and reaching upto the cylpeus ; fastigium of vertex
slightly longer than wide, forming a clear angle with the frontal ridge, apex rounded. Antennae filliform
and extend beyond the pronotum. Pronotum finely puncate, cylindrical, slightly narrowed anteriorly ;
prozona longer than metazona ; median carina feebly marked, lateral carinae absent ; first sulci present
only in dorsum, second and the third present on the dorsum as well as on lateral lobe. Prosternal tubercle
short, conical, Mesosternal lobes equal in length and breadth, inner margin rounded. Mesosternal
interspace quadrat, slightly wider posteriorly. Supra-anal plate spoon like, triangular with a median
sulcus. Cerci long narrow, apex pointed. Subgenital plate as usual. Epiphallus bridge shaped, divided,

ancorae straight, inwardly directed with tapering at apex and broad at the base, lophi small with two
lobes. (Fig : 6d)

Female : Larger than male. Anterior ovipositor valves narrow towards the apex and slightly
longer than posterior valves. Subgenital plate longer than broad with a median spine.

Colour : General body lush green to yellow green black stripe run laterally behind the eye
and extend upto the end of pronotum, hind femur yellowish brown to green, hind tibiae bluish
in general, reddish at the base and back at apex.

Measurement (mm.) :

Male Female

Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 18.0 19.0 18.50 23.0 26.00 24.40
L. of the head 24 2.5 2.55 2.80 3.10 2.96
Br. of the head 4.9 5.0° 4.85 5.80 6.00 5.85
L. of the pronotum 4.2 4.5 4.33 5.50 5.70 5.59
L. of the tegmen 16.0 19.0 17.71 21.00 23.50 22.10
L. of the hind femur 10.0 10.2 10.03 13.00 13.50 13.27
Br. of the hind femur 2.8 2.9 2.85 3.50 3.50 3.50

L. of the hind tibiae 8.0 8.6 8.30 10.50 10.70  10.60
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Figs. 7 a-f.
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W

1f

Spathosternmum pr. prasiniferum — 7 a, head and pronotum ; 7 b, prosternal process: 7c,
mesosternum ; 7 d, external genitalia of female (ventral view); 7 e, subgenital plate of male
(ventral wview); 7{, epiphallus.
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Distribution : INDIA (Andhga Pradesh, Arunachal Pradesh. Assam. Bihar. Goa. Utar
Pradesh and West Bengal). Elsewhere : BANGLADESH, BORNEO. BURMA : CHINA
HAINAN ; JAVA : MALACCA ; NEPAL : NORTH VIETNAM : TAIWAN AND U. S. S. R.

Remarks . The species is easily recognised by its green colour, medium size and broadly
expanded hind tibiae and the posterior margin.

5. Spathosternum prasiniferum prasiniferum (Walker)

1871. Heteracris () prasiniferum Walker : 65

1936. Spathosternum prasiniferum Tinkham : 208

1963. Bei-Bienko and Mishchenko : 160.

Diagnostic features : Male : Size small. Body more or less slender. laterally compressed.
Integument finely punctate. Head considerably shorter than the pronotum ; face very slopping :
frontal ridge almost parallel, slightly sulcated in the middle and reaching upto the clypeus :
fastigium of vertex short, almost flat, apex obtusely rounded. Antennae filiform, shorter than
pronotum. Pronotum finely punctate, tricarinated, crossed indistinctly by all the three sulci :
first sulci present only on disc ; prozona longer than metazona and posterior end of the metazona
obtusely angulated. Prosternal tubercle broad, apex transverse and depressed in the middle (Fig.
7b). Mesosternal lobes equal in length and breadth, inner margin rounded. Mesosternal inter
space longer than broad. Supra-anal plate triangular, apex obtusely rounded with a longitudinal
depression in the middle. Cerci short, conical. Subgenital plate as usual. Epiphallus bridge
shaped, undivided, ancorae short slightly inwardly directed, lophi lobiform.

Female : Larger and more robust than male. Anterior ovipositor valves long, hook like.
Subgenital plate longer than broad with a projection at the apex medially.

Colour : Green to brownish green, some times a dark brown stripe extends along the lateral
side of the head, behind the eyes a broad stripe extends upto the apex of pronotum along the
lateral carinae, tegmina brown or green, middle area with black or brown patches and with yellow
markings, wings hyaline, hind femur green or brown and tibiae pale green with black tip spines.
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8e

Figs. 8 a-f. Oxva fuscovittata — 8 a, head and pronotum ; 8 b, antennae, 8 c, supra anal plate ; 8 d. cerc :
8 e, subgenital plate (Ventral plate) female; 8 f, epiphallus (male).
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Measurement (mm.) :

Male Female

Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 15.0 15.8 15.40 17.00 20.00 19.20
L. of the head 2.2 2.5 2.32 2.7 3.10 2.94
Br. of the head 4.5 4.7 4.61 5.00 5.80 5.62
L. of the tegmen 12.5 13.0 12.70 13.30 17.00 15.30
L. of the pronotum 3.6 3.7 3.63 4.20 4.50 4.35
L. of the hind femur 9.0 9.2 9.03 9.50 11.50 10.50
Br. of the hind femur 2.7 2.8 2.76 3.00 3.05 3.02
L. of the hind tibiae 6.5 6.6 6.48 7.50 8.50 8.10

Distribution : INDIA (Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Goa, Karnataka,
Kashmir, Manipur, Orissa, Rajasthan, Tamil Nadu and Uttar Pradesh) ; Elsewhere : Sri Lanka.

Remarks . This species is easily recognised by its small size, greenish colouration in live,
characteristic post ocular-band on head and pronotum, tegmina with nervurses, prosternal
process transverse at apex.

Subfamily OXYINAE

6. Oxya fuscovittata (Marschall)

1836. Gryllus fuscovittata Marchall : 211
1926. Oxya fuscovittata Uvarov : 46

1971. Hollis : 289

Diagnostic features : Male : Medium in size. Body slender, laterally compressed. Integument
finely pitted. Head shorter than pronotum. Face strongly bent downwards. Frontal ridge almost
parallel, sulcated and reaching up to the clypeus. Fastiguim of vertex slightly slopping forwards,
apex obtusely rounded. Antennae filiform (Fig. 8b) as long as head and pronotum together.
Pronotum rugose and pitted ; prozona longer than metazona, median carina faintly present and
crossed by all the three sulci ; lateral carinae absent ; posterior margin of metazona broadly
rounded. Prosternal tubercle conical with obtuse apex. Mesosternal lobe almost equal in length
and breadth, inner margin more or less straight. Mesosternal interspace narrow. Supra-anal plate
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Figs. 9 a-c.
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e

Oxya hyla hyla —9a, supra anal plate; 9b, cerci; 9c, epiphallus;
Oxva nitidula 9d, cerci, 9e, supra anal plate ; 9f, epiphallus.
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triangular at apex, lateral tubercle distinct (Fig. 8c). Cerci wide, highly compressed laterally,
slightly narrowed and bifurcated at apex (Fig. 8d). Epiphallus moderate in size with narrow
bridge, ancorae absent. Outer lophi boat shaped in inner lophi tooth-like (8b).

Female : Larger than male and more robust. Antennae not reaching upto the posterior end of
pronotum. Anterior ovipositor valves hook like. Subgenital plate smooth with a few hairs, ps straight.
Mesosternal interspace narrow. Supra-anal plate triangular at apex, lateral tubercle distinct (Fig. 8c).

Colour : General colour of the body green and shiny. A blackish longitudinal stripe runs
behind the eye and reach upto the posterior margin of pronotum along its lateral carinae. Wings
hyaline. Hind famur green. Hind tibiae bluish or grey with black tip spines.

Measurement (mm.) :

Male Female
Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 22.0 25.0 22.5 25.5 325 28.8
L. of the head 3.1 3.5 3.32 39 4.2 4.05
Br. of the head 5.5 6.0 5.76 7.0 7.8 7.4
L. of the pronotum 4.5 5.5 4.82 5.6 6.5 6.05
L. of the tegmen 14.0 16.0 15.4 17.0 22.5 20.5
L. of the hind femur 12.0 13.0 12.2 14.5 18.0 15.5
L. of the hind tibiae 10.0 11.0 10.75 13.0 15.0 13.85
Br. of the hind .femur 2.85 2.92 2.88 3.5 4.0 3.8

Distribution : INDIA (Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Goa, Himachal

Pradesh. Jammu and Kashmir ). Elsewhere : AFGHANISTAN ; NEPAL ; PAKISTAN ; U.S.S.R.
(South West).

Remarks It is easily recognised by its medium size, green colour with a blackish

longitudinal stripe runs behind the eye and reaches upto the posterior margin of pronotum and
almost flat pronotum and flat subgenital plate.

7. Oxya hyla hyla (Serville)

1831. Oxya hyla Aninet Serville : 287.
1971. Oxva hyla hyla Hollis : 282.
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Diagnostic features : Male : Medium sized. Body slender and laterally compressed.
Integument finely pitted. Head considerably shorter than pronotum face strongly bent downwards,
slightly convex ; frontal ridge almost parallel and extend upto the clypeus ; fastigium of vertex
short, obtusely rounded at apex. Antennae as long as head and pronotum together or slightly
smaller. Pronotm similar as in the preceding species. Prosternal tubercle conical and subacute at
apex. Mesosternal lobe almost equal in length and breadth, inner margin rounded, Mesosternal
interspace much narrower. Supra-anal plate with a tubercle on each side of a median apical
process. Cercus concial, apex obtusely pointed and slightly: compressed laterally. Epiphallus as
in (Fig. 9c¢).

Female : More robust and larger than the body of a male. Anterior ovipositor valves with
long teeth. Subgenital plate with a pair of median spines on its posterior margin, a median
longitudinal concavity present on the ventral surface, which is bordered on cach side by a
longitudinal ridge bearing short spines.

Colour : Body green and shiney, hind femur green, hind tibiae bluish or grey.

Measurement (mm.) :

Male Female
Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 23.0 26.5 25.2 26.5 31.0 28.7
L. of the head 3.0 35 33 4.1 4.3 4.25
Br. of the head 6.0 7.0 6.5 7.6 8.0 7.75
L. of the pronotum 49 6.0 5.54 6.0 7.2 6.61
L. of the tegmen 18.5 25.0 21.4 26.0 31.0 29.0
L. of the hind femur 12.0 15.0 14.2 15.5 17.5 16.4
Br. of the hind femur 3.4 345 332 35 38 3.7
L. of the hind tibiae 10.5 11.0 12.5 12.5 14.2 13.5

Distribution : INDIA (Andhra Pradesh, Arunachal Pradesh, Assam. Bihar. Himachal
Pradesh, Karnataka, Meghalaya, Orissa, Rajasthan, Tamil Nadu, Uttar Pradesh, West Bengal).
Eilsewhere AFGHANISTAN ; ANGALO : BANGLADESH ; CAMERON ; CENTRAL AFRICA.
REPUBLIC ; CLAD ; CONGO ; BRAZILIAM ; DAHOMEY ; ETHIOPIA ; GHANA ; GUINEA ;
IVORY COAST ; KENYA ; LIBEYIA ; MADAGASCAR ; MALAWI ; MALI MOZAMBQUE ;
NEPAL : NIGER ; NIGERIA ; PAKISTAN ; IRAN ; ZIMBAWE ; SENEGAL . SIERALEONE ;
SRI LANKA : SOUTH AFRICA SUDAN ; TANZANIA ; UGANDA ;| ZAMBIA.
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Remarks : This species is easily recognised by laterally compressed conical cercus in male
and ventral surface of subgenital plate with a pair of median spines on posterior margin in
female.

8. Oxya nitidula (Walker)
(Figs. 9d-f)

1870. Acridium nitidulum Walker : 631.
1971. Oxya nitidula Hollis : 315.

Diagnostic features : Male : Size medium. The remaining characters are more or less
similar to Oxya hyla hyla except the supra-anal plate which is triangulated with tubercle on
lateral sides and with a longitudinal depression. Cercus conical, with obliquely truncate apex.
Epiphallus as in (Fig. 9f).

Female : Ovipositor valves with tooth like spine. Ventral surface of subgenital plate with a
single median spine and a pair of lateral spines on the posterior margin.

Colour : Same as Oxya hyla hyla.

0

= (]

B

10a
10f 10e
Figs. 10 a-f. Tristria pulvinata — 10a, head and pronotum; 10b, pronotum (lateral view); 10¢,

prosternal tubercle ; 10d, cerci; 10e, subgenital plate; 10f, epiphallus.
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Measurement (mm.) -

Male Female
Range Range
Min. Max. Mean Min. Max. Mean

L. of the body 20.0 21.5 20.06 21.5 27.0 23.5
L. of the head
Br. of the head 5.0 5.2 5.1 6.0 6.6 6.26
L. of the pronotum 4.0 4.6 4.45 5.1 6.0 5.46
L. of the tegmen 15.0 19.0 16.4 17.0 22.0 19.2
L. of the hind femur 10.5 11.5 11.1 13.5 15.2 14.1
Br. of the hind femur 2.8 29 2.84 32 35 3.34

Distribution : INDIA (Andhra Pradesh, Rajasthan, Tamil Nadu). Elsewhere : SRI LANKA.

Remarks : The male species can be recognised in the field by its triangulated supra anal
plate, with tubercles on later sides and a longitudinal depression in the middle.

Subfamily : TROPIDOPOLINAE

9. Tristria pulvinata (Uvarov)
(Figs. 10a-f)

1921 Tapinophyma pulvinata Uvarov : 497
1929. Tapinophyma pulvinata Uvarov : 559
1970 Hollis : 465

Diagnostic features : Male : Medium in size. Body slender, elongate and laterally
compressed. Integument finely rugulose. Head shorter than pronotum ; face strongly bend
downwards and slightly convex ; frontal ridge flat, parallel and extend up to the clypeus ;
fastigium of vertex parabolic and roundly conical at apex. Antennae filiform thick, shorter than
head and pronotum together. Dorsum of pronotum-finely punctate, almost flat ; prozona longer
than metazona ; median carina crossed by all the three sulci ; lateral carinae almost parallel ;
posterior margin of metazona excurved and rounded. Prosternal tubercle broad, flat, bent
backwards and touches the mesosternum. Mesosternal lobes somewhat equal in length and
breadth, inner margin rounded and forming triangular space in between. Mesosternal interspace
narrower, ‘X' shape, slightly widened posteriorly. Supra-anal plate elongate and triangular, apex
obtuse. Cerci simple short, acute at apex. Subgenital plate obtusely conical at apex. Epiphallus
as in (Fig. 10f).
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Female : Larger and robust than male. Anterior ovipositor valves more or less long, straight
and curved at apex. Subgenital plate longer than broad with a triangular projection at the apex
medially.

Colour : General body colour straw yellow, brown of pale brown.

Measurement (mm.) :

Male Female
Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 24.0 25.5 24.82 31.0 39.0 34.60
L. of the head 3.8 4.0 39 5.1 5.3 5.25
Br. of the head 6.48 6.53 6.50 8.2 9.0 8.50
L. of the pronotum 52 6.0 5.6 7.0 7.5 7.20
L. of the tegmen 21.0 26.0 22.0 29.1 32.0 30.30
L. of the hind femur 15.0 17.0 16.1 20.5 22.0 21.50
Br. of the hind femur 4.20 4.70 4.40 5.50 6.0 5.65
L. of the hind tibiae 11.8 12.2 11.95 15.0 154 15.2

Distribution : INDIA (Bihar, Karnataka, Punjab and Tamil Nadu). Elsewhere :
SRI LANKA.

Remarks : This species can be identified by the shape of fastigium which is roundly conical
at apex and the shape of prosternal tubercle.

Subfamily : EYPREPOCNEMIDINAE

10. Choroedocus robustus (Serville)
(Figs. 11-b)

1839. Acridium robustum Serville : 647.

1921. Choroedocus robustus Uvarov : 109.

Diagnostic features : Male : Large in size. Body slender and laterally compressed.
Integument finely wrinkled and punctate. Head narrow, much shorter than pronotum ; face
vertically directed downwards ; frontal ridge flat, surface finely pitted and gradually expanded
towards the clypeus, narrow between the antennae ; fastigium of vertex short, angulated, and
obtusely rounded at apex. Antennae filiform as long as head and pronotum together or slightly
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Figs. 11 a-b. Choroedocus robustus — 11 a, cerci; 11 b, ‘epiphallus.
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Figs. 12 a-d. Eupreponotus inflatus — 12 a, head and pronotum ; 12 b, external genetalia of male (dorsal
view); 12c, epiphallus; 12d, cerci.
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longer. Pronotum tectiform, and finely pitted ; prozona slightly less than twice as long as
metazona ; median carina prominent and cut by three sulci, first present only in the dorsum,
second and the third present on the dorsum as well as on lateral lobe ; lateral carinae more or
less parallel ; posterior margin of metazona excurved and obtusely rounded. Prosternal tubercle
large, cylindrical and the apex obtusely rounded and strongly curved backward. Mesosternal lobes
shorter in.length than breadth and the inner margin rounded. Mesosternal interspace more or less
one third of width than length. Supra-anal plate large, triangular, apex broadly rounded ; cerci
large, broad, apex obtusely rounded. Subgenital plate upwardly directed. Epiphallus bridge
shaped, ancorae large, strongly curved inwardly and articulated with disc, lophi large and
lobiform ; lateral plate prominent (Fig. 11b).

Female : Large and robust than male, anterior ovipositor valves robust and apex upwardly
curved and highly sclerotized ; subgenital plate broad.

Colour : Olive green ; antennae reddish, a broad yellow band extends from vertex to the
posterior margin of pronotum along the lateral side ; abdomen greenish yellow ; tegmen
yellowish, subhyaline ; hind femora greenish yellow, hind tibiae and tarsi red.

Measurement (mm.) :

Male Female
Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 43.0 45.0 46.6 58.0 63.0 61.5
L. of the head 4.70 4.90 4.82 6.35 6.5 6.43
Br. of the head 10.0 10.05 10.03 14.0 14.5 14.25
L. of the pronotum 8.0 8.8 8.47 14.0 14.5 14.3
L. of the tegmen 35.0 37.0 36.2 45.0 56.0 54.5
L. of the hind femur 26.0 27.5 26.8 40.0 40.5 40.2
Br. of the hind femur 6.0 6.0 6.0 7.06 8.0 7.6
L. of the hind tibiae 23.5 24.5 24.2 34.2 37.2 35.65

Distribution : INDIA (Arunachal Pradesh, Assam and is widely distributed in West Bengal).
Elsewhere : BANGLADESH.

Remarks : This species can be recognised by its large size and yellow stripe on the head and
pronotum, red colouration of tibiae and hyaline wings in young, light blue on old.
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Figs. 13 a-b. Eyprepocnemis al. alacris — 13 a, cerci of male; 13 b, epiphallus.
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Figs. 14 a-c. Catantops pinguis innotabilis — 14 a, pronotum (lateral view); 14 b, cerci of male; l4c,
epiphallus.
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Figs. 15 a-c.

Crytacanthacris tatarica — 15 a, pronotum of male (lateral view); 15c, epiphallus.
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11. Eupreponotus inflatus Uvarov
(Figs. 12a-d)

1921. Eupreponotus inflatus Uvarov : 508
1984. Bhowmik : 161, 162.

Diagnostic features : Male : Medium in size. Body moderately robust, laterally compressed
and finely punctate. Head small, not longer than pronotum, face bent downwards ; frontal ridge
flat, margin smooth and gradually expanded towards the clypeus ; fastigium short, concave, apex
parabolic. antennae extended upto the posterior margin of pronotum. Pronotal disc flat ; prozona
slightly longer than metazona ; median carina prominent, crossed by three sulci ; lateral carinae
prominent on prozona and weak in metazona ; posterior margin of metazona obtusely rounded.
Prosternal tubercle cylindrical, slightly curved backwards with obtusely rounded apex. Mesosternal lobes
more or less broader than long, inner margin rounded. Mesosternal interspace longer than broad. Supra-
anal plate triangular and elongate (Fig. 12b). Cerci large, folia-ceaus apex widely rounded and apically
bent downwards (Fig. 12d.). Subgenital plate as usual. Epiphallus as in figure (Fig. 12c).

Female : Larger and more robust than male. Anterior ovipositor valves simple and apex
moderately curved upwardly. Subgenital plate flat with three lobes.

Colour : Yellowish or pale brown in general, a velvety longitudinals stripe on vertex, more

or less paralled on pronotum, tegmen deep brown with black spots ; hind tibiae bluish grey with
two white rings at the base and red at the apex.

Measurement (mm.) :

Male Female
Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 25.0 26.5 25.8 36.3 38.0 33.8
L. of the head 3.85 4.0 3.88 4.9 5.0 4.95
Br. of the head 6.3 6.5 6.42 8.8 9.0 8.94
L. of the pronotum 5.0 5.2 5.16 7.0 7.3 7.22
L. of the tegmen 23.5 24.0 23.7 34.7 34.0 34.6
Br. of the hind femur 4.2 4.3 4.16 5.0 5.2 5.10
L. of the hind femur 13.8 15.0 14.2 19.5 20.0 19.65

Distribution : INDIA (Orissa and Bengal).



MONDAL et al. : Studies on grasshoppers infesting field-crops and vegetables 39

Remarks : This species is recognised by a deep blackish velvet like colour of the head and
pronotum, very large last abdominal tergite and characteristic shape of cerci.

12. Eyprepocnemis alacris alacris (Serville)

(Figs. 13a-b)

1839. Acridium alacre Serville : 682.

1958. FEyprepocnemis alacris alacris Dirsh : 40.

Diagnostic features : Male : Slightly longer than the other species described here. Body
moderately robust, laterally compressed, Integument finely punctate. Head small not longer than
pronotum ; face bent downwards™; frontal ridge flat, margin smooth and gradually expanded
towards the clypeus ; fastigium of vertex short, concave, apex parabolic. Antennae filiform
extended upto the posterior margin of pronotum. Pronotal disc flat, prozona slightly longer than
metazona ; median carina prominent on prozona and weak in metazona; lateral carinae
prominent on prozona and weak in metazona ; posterior margin of metazona excurved, obtusely
rounded, Prosternal tubercle cylindrical, slightly curved backwards with obtusely rounded at apex.
Mesosternal lobes more or less broader than long, inner margin rounded. Mesosternal interspace longer
than broad. Supra-anal plate triangular and elongate. Cerci more or less broad at the base and curved
inwardly. Subgenital plate short and conical at apex. Epiphallus as in figure (Fig. 13b).

Female : Larger and more robust than male. Anterior ovipositor valves simple and apex
moderately curved upwardly. Subgenital plate flat with three lobes.

Colour : Yellowish or pale brown, a velvety longitudinal stripe present on vertex, tegmen
with deep brown with black spots, hind tibiae bluish grey with two white rings at the base and
red at the apex.

Measurement (mm.) :

Male ‘ Female
Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 24.0 25.5 24.8 31.0 39.0 346
L. of the head 32 34 33 4.3 4.8 4.46
Br. of the head 8.2 9.0 8.43 11.0 12.2 12.12
L. of the pronotum 5.2 6.0 5.6 7.0 1.5 7.2
L. of the hind femur 15.0 17.0 16.1 20.5 22.0 21.5
Br. of the hind femur 4.7 4.4 5.5 5.5 6.0 5.56

L. of the hind tibiae 11.1 13.2 12.42 17.0 18.5 17.65
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Distribution : INDIA (Andhra Pradesh, Assam, Goa, Kerala, Madhya Pradesh and West
Bengal). Elsewhere : AFGANISTAN ; IRAN ; IRAQ ; NEPAL ; PAKISTAN ; SRI LANKA.

Remarks : 1t is easily recognised by the fully developed tegmen, wings, velvet brown spots
on the disc of pronotum, black spot on the tegmen, bluish grey posterior tibiae with two basal
and apical ring.

Subfamily : CATANTOPINAE

13. Catantops pinguis innotabilis (Walker)
(Figs. 14a-c)

1870. Acridium innotabile Walker : 629
1953. Catantops pinguis innotabilis Dirsh and Uvarov : 233
1956. Dirsh : 105

Diagnostic features : Male : Size medium. Body slender, elongate and laterally compressed.
Integument moderately wrinkled. Head moderately short, not longer than pronotum ; face bent
downwards ; frontal ridge slightly depressed below the median ocelli, finely punctate and
forming rounded angle with the fastigium of vertex ; fastigium trapezoid at the anterior and
slopping downwards. Antennae filiform, reaching upto the end of pronotum. Prosternal tubercle
thick, cylindrical, straight and apex obtusely rounded. Pronotum subcylindrical, feebly narrowed
towards the proximal end; prozona slightly shorter than metazona ; median carina weakly
marked, continuous and crossed by three sulci ; lateral carinae absent; posterior margin of
metazona obtusely angular. Mesosternal lobe with equal length and breadth, inner margin
rounded. Mesosternal intespace more or less ‘X’ shaped and longer than broad in length. Supra-
anal plate triangular with a median longitudinal groove. Cerci short, strongly expanded at apex
with less errecting upper apical angle. Apex of subgenital plate upcruved. Epiphallus bridge
shaped ; ancorae large, finger shaped ; and lophi lobiform (Fig. 14C).

Female : Larger and more robust than male, more elongate. Anterior ovipositor valves short

moderately curved. subgenital plate elongated, posterior margin angulated with a process
medially.

Colour : Buff to dark brown; head and pronotum pale brown to deep brown, tegmen straw
yellow to brown; a black median spot present on hind femur; hind tibiae orange red with black
tip spines.



MONDAL et al. : Studies on grasshoppers infesting field-crops and vegetables 41

16b

16a l6d

Figs. 16 a-e. Acrida exaltata — 16 a, head and pronotum; 16b, cerci; 16c, subgenital plate of male
(dorsal view); 16d, external genitalia of male (ventral veiw); 16e, epiphallus.
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Measurement (mm.) :

Male Female
Range Range
Min. Max. Mean Min. Max. Mean
L. of the body 22.0 28.0 25.2 33.0 34.5 34.0
L. of the head 2.10 24 2.27 2.6 3.1 2.92
Br. of the head 4.7 5.5 5.15 6.4 7.0 6.69
L. of the pronotum 4.8 5.25 5.25 6.5 7.7 7.2
L. of the tegmen 204 25.2 23.5 27.0 333 29.0
L. of the hind femur 12.5 14.8 14.0 16.5 18.8 17.7
Br. of the hind femur 4.0 4.2 4.1 4.6 5.1 4.96
L. of the hind femur 11.3 13.0 12.6 14.5 15.8 14.97

Distribution : INDIA : (Andhra Pradesh, Orissa, Bihar, Karnataka, Kerala, Laccadive
Island, Madhya Pradesh, Rajasthan and is found commonly in West Bengal); Elsewhere :
AFGANISTAN : CHINA.

Remarks : This species can easily be identified by shape of its fastigium, metazona and male cerci.

Subfamily : CYRTACANTHACRIDINAE

14. Cyrtacanthacris tatarica (Linnaeus)

(Figs. 15a-c)

1758. Gryllus locusta tataricus Linnaeus : 432,
1870. Cyrtacanthacris conicisa Walker : 560.

1923. Cyrtacanthacris tatarica Uvarov : 39.

Diagnostic features : Male : Size large. Body robust, laterally compressed and finely
punctate. Head much shorter than pronotum; face subvertical; frontal ridge alomost parallel and
extends upto the margin of clypeus; fastigium of vertex short, depressed in the middle, apex
angularly rounded. Antennae filiform, reaching upto the end of pronotum. Pronotum moderately
tectiform,; prozona and metazona more or less equal in length; median carina a little raised on
prozona and crossed by three transverse sulci; lateral carinae absent in prozona but irregularly
present in the metazona; metazona expanded backwardly and its posterior margin angulated and
obtusely pointed. Prosternal tubercle large, anterior part thick and strongly bend backwards and
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Figs. 17 a-d. Phlaeoba infumata — 17 a, head and pronutum; 17 b, subgenital plate of male
(ventral view); 17 d, epiphallus.
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almost touching the mesosternum. Mesosternal lobes longer than broad inner margin irregularly
straight or slightly curved. Mesosternal inter-space longer than broad. Supra-anal plate triangulate.
Cerci short, conical, at the tip pointed, base more or less broad. Subgenital plate as usual.
Epiphallus bridge shaped, undivided. Ancorae small and slightly distinct, tip of the lophi slightly
bent outwards (Figs. 15a-c).

Female : Larger and more robust than male. Anterior valves of ovipositor more or less hook like.
Subgenital plate smooth, as long as broad, on posterior margin forms triangular projection medially.

Colour : Reddish brown, or brown mixed with yellow patch; a broad velvety stripe extends
from upper end to lower end on either side of median carina of pronotum; abdomen yellowish;
tibial spines white at the base, red in the middle and black at the apex.

Measurement (mm.) :

Male Female
Range Range
Min. Max. Mean Min. Max. Mean

L. of the body 35.0 40.5 38.1 48.0 63.0 53.09
L. of the head 34 3.9 3.7 4.4 4.9 4.55
Br. of the head 7.85 8.25 8.0 10.5 13.0 11.2
L. of the pronotum 9.0 10.0 9.5 12.0 14.0 13.2
L. of the tegmen 32.0 37.0 34,7 43.0 50.8 48.8
L. of the hind femur 19.5 21.0 20.2
Br. of the hind femur 4.9 5.12 5.0 6.5 7.4 6.98
L. of the hind femur 17.5 22.0 19.5 25.0 28.0 26.41

Distribution : INDIA : (Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Haryana,
Himachal Pradesh, Jammu and Kashmir, Kerala, Rajasthan, Tamil Nadu, Uttar Pradesh and West
Bengal); Elsewhere : AFRICA; BANGLADESH; HAINAN; MADAGASCAR; PHILIPPINES;
SRI LANKA; SUMATRA and THAILAND.

Remarks : It is easily recognised by the specific colour of the species, its large size, a little
raised median carina of prozona and almost touching prosternal tubercle to mesosternum,

Subfamily : ACRIDINAE

15. Acrida exaltata (Walker)
(Figs. 16a-e)
1859. Truxalis exaltata Walker : 222
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1914. Acrida exaltata Kirby : 99
1954. Dirsh : 149

Diagnostic features : Male : Moderate in size. Body slender, strongly elongate and laterally
compressed. Integument finely punctate. Head elongate, conical and equal in length with
pronotum; face strongly bent downwards; frontal ridge sulcated throughout and gradually
divergent forwards and extend just above the clypeus; fastigium of vertex longer than broad, its
apex obtuse, and broadly rounded. Antennae shorter than head and pronotum together. Pronotal
disc weakly tectiform; prozona longer than metazona; median carina of prozona corssed by only
posterior sulci; lateral carinae almost straight in prozona slightly undulating; in metazona lateral
carinae slightly divergent towards the posterior end; posterior margin of metazona acutely
angular. Mesosternal lobes longer than its breadth, inner margin rounded. Mesosternal interspace
narrow, length longer than breadth. Supra-anal plate triangular. Cerci simple (Fig. 16b) apex
obtusely rounded and not reaching up to the end of supra-anal plate. Sub-genital plate acutely
conical at apex (Fig. 16c). Epihpallus bridge shaped; ancorae large, apex slight inwardly curved;
lophi lobiform and bilobate; lateral plate large; anterio lateral projection prominent (Fig. 16e).

Female : Body much longer and robust than male; posterior margin of metazona less acute.
Anterior ovipositar valves short. subgenital plate short and broad.

Colour : General colour yellowish green, some time yellowish brown, wings hyaline at base
in young and pink in old specimens.

Measurement (mm.) :

Male Female
Range | Range
_ Min. Max. Mean Min. Max. Mean
L. of the body 33.0 37.0 345 47.0 57.0 51.5
L. of the head 7.0 8.0 7.36 9.5 12.0 10.66
Br. of the head 10.0 11.0 104 15.0 16.0 15.6
L. of the pronotum 5.5 6.0 5.75 9.0 10.0 9.7
L. of the tegmen 26.0 28.0 27.12 40.0 45.0 42.3
L. of the hind femur 20.0 23.0 21.5 29.0 320 30.8
Br. of the hind femur 2.0 2.0 2.0 3.0 3.05 3.02
L. of the hind femur 19.0 21.0 19.91 26.5 30.0 279

Distribution : INDIA : (Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Gujarat, Jammu
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and Kashmir, Kerala, Madhya Pradesh, Orissa, Rajasthan, Tamil Nadu, Uttar Pradesh and it is
found commonly in West Bengal); Elsewhere : SOUTH YEMEN; AFGHANISTAN; SAUDI
ARABIA; BANGLADESH; PAKISTAN; IRAN; SRI LANKA; THAILAND; TIBET, NORTH
YEMEN.

Remarks : It is recognised by the slender and strongly elongated body, equal length of
head and pronotum, wing with acute apex, and at maturity at the base of the wings pink in
celour.

16. Phlaeoba infumata (Brunner)
(Figs. 17a-d)

1893. Phlaeoba infumata Brunner V. Wattenwyl : 124
1910. Kirby : 133
1989. Tandon and Shishodia : 106, 107

Diagnostic features : Male : Medium size. Body slender and laterally compressed. Integument
rugosely punctured. Head shorter than pronotum but as broad as it; face bent downwards; frontal
ridge sulcated throughout, widened towards the clypeus; fastigium of vertex short, apex obtusely
rounded. Antennae ensiform, longer than head and pronotum together. Pronotum strongly
punctured; prozona longer than metazona; median carina continuous, extends up to the end of
pronotum and it is cut by all the three sulci; first sulcus present only on the dorsum, second and
third extend beyond the middle of lateral lobe; lateral carinae present; posterior margin of
metazona angulated and obtusely rounded at apex. mesosternal lobes with equal length and
breadth, inner margin rounded; Mesosternal interspace longer than its breadth and concave.
Supra-anal plate triangular, tongue shaped with a wide concave median sulcus. Cercus straight
conical at apex pointed. Subgenital plate navicular with acutely conical at apex.
Epiphallus bridge shaped, undivided, ancorae large and more or less spindle shaped, lophi large,
anterior process of lateral plate distinct and rounded, posterio lateral process obtusely rounded
(Fig. 17d.)

Female : More robust and larger than male. antennae as long as head and pronotum together
or slightly shorter. Subgenital plate with posterior margin angulated with acute apex. Anterior
ovipositor valves curved and hook like at its tip and strongly sclerotised, subgenital plate smooth.

Colour : Light brown or yellowish brown to deep brown, some black spots are present on
the tegmen, tip of the tibial spines black.
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Measurement (mm.) :

Male Female
Range Range
Min. Max. Mean Min. Max. Mean
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