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ABSTRACT

Acridids are cosmopolitan, active, diurnal and voracious phytophagous insects in both larval and adult stages. These
insects are generally known as a pest in agricultural farms and are accountable for locust attacks and outbreak situations. The
current study reported on the distribution and diversity of acridids in the semiarid eastern plain, Rajasthan. The study area was
surveyed from April 2021 to September 2021 and observed 17 acridids representing 14 genera, 7 subfamilies, and 10 tribes
of the Acrididae family. The species abundance, distribution, and their relationship with abiotic factors (temperature, humidity,
and rainfall) are also discussed. The subfamily Hemiacridinae was the most abundant, with the species Hieroglyphus
nigrorepletus that was responsible for grasshopper outbreaks in agricultural farms. Subfamily Gomphocerinae was found to
be the least abundant, whereas subfamily Oedipodinae had the highest species richness in the research area. Shannon
Diversity Index (H’), Simpson’s Diversity Index (D’), Dominance, and Evenness were calculated as, 1.294, 0.4951, 0.5049, and

0.2146, respectively, indicating that acridids are quite diverse in the surveyed area.
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Introduction

Orthoptera is one of the largest orders in the class
Insecta, and it includes both short-horned (Suborder:
Caelifera) and long-horned (Suborder: Ensifera)
grasshoppers. They are an essential part of the
ecosystem in food chains, nutrient cycling, and
pollination. The majority of members of Caelifera is diurnal
and some are nocturnal insects, so this group was
previously well known in Rajasthan. Caelifera is classified
into four families: the Acrididae, Pyrgomorphidae,
Chorotypidae, and Tetrigidae. Out of the 20,000
orthopteran species worldwide, 1,750 have been
documented in India%®. The family : Acrididae has an
important socioeconomic orthopteran pest. Acrididae is
the most diverse group in the superfamily Acridoidea, with
high species richness. In India, nearly 285 acridid species
belonging to 135 genera have been reported?2. This family
includes all agriculturally important locusts and

grasshoppers, which cause significant damage to crops,
grasslands, and grazing land. The individuals of the
orthoptera group are well distributed in Rajasthan® 16,
Grasshoppers belong to the second trophic level in the
food web, are the first link in the terrestrial ecosystem’s
food chain. Most grasshoppers are economically
significant insects; they are oligophagous and have a
definite host, classified as forb-feeders (forbivorous), grass-
feeders (graminivorous), or ambivorous. Among all
orthopteran pest insects, locusts and grasshoppers are
economically significant groups that attack a variety of
cultivated and non-cultivated crops’®. However, the
geographical distribution of grasshoppers is constantly
shifting due to the encroachment of grasslands and forests
for agricultural and industrial purposes 1230, However,
in the previous decades, Rajasthan and some
neighboring states and countries had also been exposed
to locust attacks*®.
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TABLE-1: Sampling sites

S.No. | District Sampling sites GPS Coordinates Sampling habitat types

1. Jaipur Bassi 26.841542° N, 76.050413° E Agriculture farms
Phagi 26.577636° N, 75.568882° E Open grasslands
Jaipur city 26.930454° N, 75.837129° E Gardens
Viratnagar 27.429260° N, 76.193197° E Hilly regions

2. Ajmer Kishangarh 26.585654° N, 74.858138° E Urban gardens
Beaware 26.101444° N, 74.320188° E Hilly out cracks
Sarwar 26.061778° N, 75.012929° E Open grasslands

3. Dausa Dausa 26.910757° N, 76.325484° E Agriculture farms
Baswa 27.141272° N, 76.590283° E Urban gardens
Lalsot 26.560456° N, 76.330569° E Agriculture farms

4, Tonk Malpura 26.299728° N, 75.370794° E Agriculture farms
Uniara 25.915568° N, 76.027558° E Rocky regions
Todaraisingh 26.022838° N, 75.485130° E Rocky regions
Niwai 26.361437° N, 75.930390° E Urban gardens

Among acridid pests Hieroglyphus nigrorepletus
was reported as a pest in Pakistan 1926 Rajasthan, and
Gujarat® wreaking havoc on maize, rice, millets, wheat,
fodder, and sugarcane crops. On the other hand,
Atractomorpha crenulata and Gastrimargus africanus
sulphureus, have been identified as minor maize
pests'323.29  Other acridids, such as Spathsternum
prasiniferum, Ailopus thalasisnus from Pakistan'®, and
Acrida exaltata from Rajasthan' and Pakistan'® have
been reported as paddy pests. Workers' reported H.
nigrorepletus, and A. exaltata and observed feeding on
rice crops causes drastic crop damage in later stages of
growth, thus considered a major pest in Uttar Pradesh.
Previous workers have contributed to the taxonomy and
diversity of acridids in Rajasthan 3-5.9.11,15,17-19,25.27,

Rajasthan state has diversified topography and
climatic conditions; the northeastern region of the state

is occupied by a semiarid plain, which is part of the fringed
area of the northern Ganges plain, drained by river
Yamuna and its tributaries. The study on acridid diversity
was conducted in various locations throughout the
semiarid eastern plain (Rajasthan), from April 2021 to
September 2021. The survey was conducted in the various
semiarid habitats, including bushy vegetation with clusters
of grassland, bushy areas, grasslands, cultivated areas,
and floors.

Materials and Methods
Study area -Rajasthan (coordinates: 27.0238° N,
74.2179° E) is India’s largest state, located in the
country’s northwest. The climate of the state is usually
arid or semi-arid, with hot environment throughout the
year and tremendous temperatures both in summer and
winter, with the Tropic of Cancer passing through its
southernmost tip. Rajasthan has several types of land



Acridid (Orthoptera: Acrididae) diversity and distribution in the eastern plain of Rajasthan, India 305

Order
Orthoptera

'

Suborder
Caehifera

!

Infraorder
Acrididea

.

Superfamily group

Acridomorpha
Superfamily
Acndoidea
Family
Acndidas
Subfamilies
T
L O T
@ 2 z = & @ L] =
¢ 2 & s« & % £ & £ 5 z 2 § £ 3
& § § € A& ¢t § & B =m £E £ . 3% 5 &
= = = v (=7 = g 2 = = B T = = &
= = = = a = = = o o ] S B 2 2 =
BB = B = B < =" - - 5 £ = = =
- 8 B & £ £ & g § B8 2 7 B & 3 %
c g *® 3 £ £ & & A& J &6 R
S
Fig, 1 : The taxonomic hierarchy of the Acrididae family and its subfamilies in India
diversity, including the Thar Desert, the Aravali range, the The river Banas and its tributaries drain this plain (sandy)

Eastern Plains and the Hadoti region.

The eastern plain is characterized by semiarid
climatic conditions; it is formed by various seasonal and
perennial rivers viz. Banganga, Chambal, Sabi, Banas.

and have 28% irrigation area. Four districts are included
in the semiarid eastern plain: Jaipur, Ajmer, Tonk, and
Dausa. It forms the majority of the Aravali mountain range
and the eastern plateau (a physiographical division).

TABLE-2: Species diversity, richness, evenness and abundance of the acridid fauna of the selected
sites in semiarid eastern plains of Rajasthan

Sea- Species | Abundance Shannon-Wiener Dominance_D Simpson_1-D | Evenness
son richness Diversity Index (H’) (H/S)
Pre- 12 159 2.295 0.112 0.888 0.827
monsoon

Monsoon 17 8017 1.249 0.5219 0.4781 0.2051




Pooja Meena, Ramesh Prajapat, Neha Kumawat, Vinod Kumari and Shashi Meena

306

vl 8Ll L0l Ll snuejpequiny snifjosoy luiifyoloy
LL'L L6 Z. 6l sadibuoy snjfjoioy uliAjo10y snjfjoioy
o 86 °1°] €l smdniqe snejepaQ unsnooT snsjepsQ
oG'L 8zL r4A) 9 snuealije snbiewlijses) 1USNO0T snbuewiLyses) aeuipodipaQ ‘G
96°C e 0€Z ZL sinbuid sdojuejeoojoqeiq juidoyueye) sdojuejeoojogeiq
0S50 K7 /€ ¥ ‘ds sdojuejeoousyx iuidojueie) sdojuejeoousx aeuidojuejen R
0 o¢ o¢ 0 ‘ds snuyjoqooeiny ueydAoly sniyjoqooejny aeulooydwon e
wnisyuiseld
€e'g 089 059 0e wnuJisjsoyjeds luluIsysoyjeds wnuisjsoyjeds aeujuiajsoyjedg Z
snjejda.oibiu
GlL'oL GzlS GelS 0 snydAiboisiH 1uydAjbosaiH snydAjboisiH seulploelwaH l
sjoosul uoosuouwl
|ejol uoosuoyy -ald
(%) saloadg aqul shuag Apwejqgng | "oN
juadiad S}09sU| JO "ON ‘'S

ueyjseley jo urejd uis)sea pueiwas a3y} ul aepipLIoy Ajlwey jo saloads pue snuab ‘Ajlweyqns : ¢-319v.1L



307

8zZ'0 ez ez 0 ‘ds snunejsidg - sninejsidg
8
S 00°L Z8 08 Z esJowoe.id eioeydoong - eloejdoong aeuuoeydon ‘]
c
©
s
m 990 1%°] 2% 0 BiWixe sijexni| uliexnJ |
o
s
£
m. 90 €g €S 0 ealpui sijexn.j luljexna | sljexniy
(=
]
[
pt 0L} 6El 9l €l ejun) epLoy UIpLIDY
=
<
&
5 62°¢ 181 LLL 9l ejejjexs epLoy UIpLIDY epLoy 9eulpLIDY 9
Q2
%
S
2 9G6°G 12°14 Sty 14 ejejnuue eipiydojii| iunpiydou L elpiydoju|
z
3
[
..m LL'O 6 / Z Xxupe|nwis sndojoly unwosoedy sndojoly
°
m sjoasul uoosuowl
2 |ejol uoosuop -ald
Q
<
o (%) saloadg aquIL snuag Aweyqng | "oN
m. juadiad S)09sU| JO "ON 'S
2
t
o
=)
S
G
<



308 Pooja Meena, Ramesh Prajapat, Neha Kumawat, Vinod Kumari and Shashi Meena

60°0.000" 70°0.000" 80°0.000° 90°0.000" 100°0.000° 70°0.000° 80°0.000°
| 8 g
5 INDIA o £|  RAJASTHAN A g
(=3
8 [8 - A
o =
g 12
™ ™ //-
L i Fii
= 2 ~
[ =] !
= 14
= E
" [
2 s00 0 500km } 2 100 0 100 km
=1 | —— =1 .|
= E &
60°0.000" 70°0.000" 80°0.000° 90°0.000" 100°0.000° ) 70°0.000’ 20°0.000"

SEMIARID EASTERN PLAIN:

@ Sampling site

Fig, 2 : Study area map of semiarid eastern plain, Rajasthan

Tropical thorny scrubby forest dominates the region, with
Acacia senegal, Anogeissus pendula, Acacia arabica,
Acacia nilotica, and invasive plant species such as
Prosopis juliflora and Lantana camera. The experimental
area is bounded by Aravalli hills and gets 30-60 mm of
rainfall on average; temperature ranges between 25-30°C
during sowing, 2-5°C - January, and 42-45°C - May-June,
and has a relative humidity of 60-90% throughout the year.

Survey and collection

The study area was surveyed on fortnight during
the pre-monsoon and monsoon seasons (April 2021 to
September 2021). The insects were gathered using the
“Line Transect Method2. Selected habitat portions of the
localities were marked as sampling sites. The sampling
locations included grassland, agricultural lands, natural
areas, hilly regions, rocky areas, home gardens and
some others. The sampling took place between 8 to 10
a.m. and 4 to 6 p.m. The insects were collected and
counted using a sweep net and handpicking while walking
in a straight line.

Preservation and Identification

The collected orthopteran insects were placed in
killing jars containing cotton soaked in ethyl acetate.
Grasshoppers were pinned slightly to the right side of
the midline through the posterior part of the pronotum.
Each specimen was labelled with the location, date of
collection, and collector’s name. The insects were
stretched, spreaded, and pinned, and then the killing jars
were brought to the laboratory. To preserve the insects,
they were oven-dried for 72 hours at 60°C before being
placed in wooden boxes and labeled according to their
systematic position.

Identification was accomplished with the guidance
of the departmental museum, the Department of
Entomology, the Rajasthan College of Agriculture (MPUAT,
Udaipur), and the Locust Warning Organization (LWO),
Jodhpur, using taxonomic expertise knowledge and keys,
illustration and the department’s collected specimens.
References were consulted from relevant literature and
comparisons were made with the Department’s
recognized reference collection. For the Orthopterans,
the modern and updated classification system Orthoptera
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B.

Fig. 3: Sampling habitat types in the study area: A & F; Agriculture farm area B; Hilly area C; Aquatic
habitat D; Grassland E; Rocky area
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Fig. 4: Species richness in semiarid eastern plain, Rajasthan (Year 2021)

® Hieroglyphus nigrorepletus
M Spathosternum prasiniferum
M Aulacobothrus sp.
B Xenocatantops sp.
M Diabolocatantops pinguis
W Gastrimargus africanus
M Oedaleus abruptus
B Acrotylus longipes
1 Acrotylus humbertianus
M Aiolopus simulatrix
W Trilophidia annulata
Acrida exaltata
Acrida turrita
Truxalis indica
Truxalis eximia
Eucoptacra praemorsa
Epistaurus sp.

Fig. 5 : Species composition in semiarid eastern plain, Rajasthan (Year 2021)

Species File (OSF) (online version 5.0/5.0) as proposed
was used’.

Data Analysis

Species diversity, as well as associated
parameters such as diversity indices, species richness,
abundance and distribution status, were measured. The
diversity indices were a numerical evaluation of the
diversity of acridid species found in the semiarid eastern
plain, Rajasthan. Species abundance is the total number
of reported individuals per species by survey time and
sampling unit; occurrence is the presence or absence of

a species in the target site; distribution status defines
spatial and temporal changes in population and species
composition, and species richness is the total number
of species that occur in the defined community or habitat.
The relationship between acridid abundance and
distribution and abiotic factors such as temperature,
rainfall and humidity were also studied. The data observed
at the study sites are presented (Table-2).

The Shannon Weiner diversity index?!, Simpson’s

index24, and Evenness Index?® were calculated using
standard formulas using the PAST Ver. 4.03 tool.
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Fig. 6: Seasonal variation in number of species and individuals of the Acridids in semiarid eastern
plain, Rajasthan (Year 2021)

Result and Discussion

Acridid faunal survey of the semiarid eastern plain
that includes Jaipur, Ajmer, Tonk, and Dausa districts of
Rajasthan were carried out for 6 months from April to
September 2021 in various habitats such as hilly areas,
grasslands, shrubby areas, grasslands plus shrubby
areas, and agricultural farms. In Jaipur, Dausa, Ajmer,
and Tonk districts, 8160 individuals of acridids belonging
to 17 acridid species 10 tribes, 14 genera, and from 7
subfamilies Ji.e. Hemiacridinae, Acridinae,
Spathosterninae, Coptacrinae, Oedipodinae,
Catantopinae and Gomphocerinae were observed. The
diversity of acridid fauna in pre-monsoon and monsoon
was measured and quantified in the form of diversity
indices viz. Shannon Diversity Index (H’), Simpson’s
Diversity Index (D’), Dominance & Evenness (E) were
calculated as 2.295, 1.249; 0.888, 0.4781; 0.112, 0.5219;
and 0.827, 0.2051 subsequently. The study revealed the

presence of Hieroglyphus nigrorepletus, Spathosternum
prasiniferum, Aulacobothrus sp., Xenocatantops sp.,
Diabolocatantops pinguis, Gastrimargus africanus,
Oedaleus abruptus, Acrotylus longipes, Acrotylus
humbertianus, Aiolopus simulatrix, Trilophidia annulata,
Acrida exaltata, Acrida turrita, Truxalis indica, Truxalis
eximia, Eucoptacra praemorsa and Epistaurus sp. from
the study area. The least number of acridid individuals
were reported from the Tonk while Jaipur and Dausa had
much abundance. The Hemiacridinae subfamily was found
dominant in agricultural farms, with 5725 individuals of
Hieroglyphus nigrorepletus species. The total number of
members of each species and their percentile contribution
to the entire Acrididae family are represented in Table-3.
Subfamily Oedipodinae had the maximum number of
species, followed by Catantopinae, Acridinae, and
Coptacrinae. Hieroglyphus nigrorepletus was accounting
for 70.15 % of the overall individuals followed by 8.33 %

50
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20 -
10 -

M Percent

0 -

Dausa

Jaipur

Ajmer Tonk

Fig. 7 : Abundance of Acridid fauna in four study sites of semiarid eastern plain, Rajasthan (Year 2021)
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Spathosternum prasiniferum, 5.56 % Trilophidia annulata
2.96 % Diabolocatantops pinguis and 0.11 % Aiolopus
simulatrix, respectively. The number of acridid species
and individuals recorded during the research period varied
seasonally and the highest number of acridid individuals
was recorded during the monsoon period (8017 individuals)
having 17 species, followed by the pre-monsoon period
(159 individuals) with 12 species as determined by the
Shannon Weiner Diversity Index (Figs. 6 and 7 &
Table-2). According to observations made during the
research period, the highest acridid abundance and
distribution were recorded in the monsoon period due to
favorable environmental conditions, temperature 29 to 32
C, rainfall of 5 to 14 cm, and relative humidity 67 to 77 %
(Fig. 7).

According to previous reports, Hieroglyphus
nigrorepletus causes significant crop damage when
compared to Atractomorpha crenulata, Gastrimargus
africanus, and other acridids. Hieroglyphus nigrorepletus
is one of the acridid pests, and it has been reported as a
pest in Pakistan'?, Rajasthan®®, and Gujarat®, where it
destroys crops of maize, rice, millets, wheat, fodder, and
sugarcane. In contrast, Gastrimargus africanus
sulphureus and Atractomorpha crenulata, have been
identified as minor maize pests'32329, There have also
been reports of other acridids as paddy pests, including
Ailopus thalasisnus, Spathsternum prasiniferum from
Pakistan'®, Acrida exaltata from Pakistan'® and
Rajasthan'*. Astudy in Udaipur revealed that the relative

density of the family Acrididae was highest among all
orthopterans for the genus Hieroglyphus, followed by Oxya
and Spathosternum having 16.47, 13.18, and 12.61 %
respectively®. There were pointed out 37 species of
grasshoppers and locusts, in which 25 genera and 11
subfamilies of the Acrididae family, have been found in
various locations throughout Rajasthan®. 1484 desert
locust occurrence areas were observed in Rajasthan,
India™".

Conclusion

Acridids are the clear indicators of environmental
and economic welfare and because of their crucial role in
ecosystem conservation, their conservation has been
acknowledged as essential for a sustainable world.
Acridids assist plant decay and re-growth, balancing the
types of plants that thrive and provide benefits to both
people and the environment. By giving spiders, birds, and
lizard’s food, they support the environment by enabling
these animals to live and continue to play their respective
roles in preserving a thriving, healthy ecosystem.
Grasshoppers act as a natural counterbalance, eating
any excess weed plants that may disrupt an ecosystem’s
foliage balance®. Acridids are the most commonly
consumed by humans. However, in some regions of
Rajasthan and for some years, a few acridid species,
notably H. nigrorepletus and Oxya spp., have
economically harmed crops. Therefore, this research
would undoubtedly add to the already existing knowledge
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April May June July August Sep::mb
Humidity (%) 25.45 41.39 51.12 67.02 67.36 77.97
== Rainfall (cm) 0.69 1.14 4.44 14.03 14.28 5.83
== Temperature (celcius)  30.62 33.62 34.72 31.38 30.2 29.35

Fig. 8: Meteorological parameters of semiarid eastern plain, Rajasthan (The year 2021)
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among entomologists in Rajasthan and India. It is hoped
that additional studies on the biodiversity and taxonomy

10.
1.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.

of acridids would be conducted in this region to record
better and more information on those topics for future
use.
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