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1.                  INTRODUCTION 

The genus Trilophidia annulata was erected by 

Stål in (1873) and stated that this genus poses constant 

threat to cereal crops; vegetables, and agricultural fields. 

Taxonomic studies of many grasshoppers have been 

done by (Kirby 1914, Mishchenko1936, Bei-Bienko, 

and Mishchenko1951,Uvarov1966, Dirish 1956, 1975, 

Moeed 1966, Ahmed 1980, Ritchie1981-82 Wagan and 

Solangi 1990, Baloch 2000; Garai 2001 and Riffat and 

Wagan 2012)  on the basis of different features. But 

there is inadequate work done on the Trilophidia 

annulata from this region. Kirby’s (1914) carried the 

faunistic studies on acrididae but, there are two 

contradictory views on Kirby’s fauna.  Roonwal (1958) 

found it still useful whereas Uvarov (1977) considered it 

as outdated. In fact Kirby’s description covered those 

grasshoppers’ species, which were mostly found in 

plains of India; particularly in its southern parts. It also 

included studies on some grasshopper’s species 

occurring in areas, which are now part of Pakistan. The 

Trilophidia annulata (Thunberg) had been widely 

distributed throughout Pakistan. This species commonly 

occurs at mixed agricultural crops, pasture lands; where 

they damage upper part of the plants. Hence it’s 

considered as pest of agricultural fields the species 

cause heavy damage when their numbers increased in 

favorable climatically conditions. At the present detail 

observation has been made on the phallic complex.  

Earlier, Hubbell (1932) Otte, (2002) stated that the 

Phallic complex characters are considered authentic and 

useful in diagnosing and separating species from one 

another.  
 

Beside this, Eberhard (1985) argued for the 

reinterpretation of the function of male genitalia where 

as external and internal characters have been discussed 

by many workers in Past decades for example. Roberts, 

1940; Powers (1942), Roberts, 1941; Uvarov (1942), 

Rehn, 1960; Dirsh (1956;1961), Helwig (1958) and 

Eades (1962) Noushaba,1967; Memon,1968; Keeping in 

view, the importance of this grasshopper, present 

attempt has been made. Furthermore, phallic characters 

are presumed as a tool for insect systematic and plays 

key role for identification, hopefully this information 

will be usefully in Pakistan and adjacent areas and the 

results will be instrumental for the pest management 

strategies to control the pest.   

 

2.      MATERIALS AND METHODS  

Study Site:  

An extensive survey trip was made to various 

provinces of Pakistan (Map. I) from Sindh: Karachi, 

Jamshoro, Thatta, Badin, Mirpurkhas, Hyderabad, 

Khairpur, Benazirabad, Dadu, Larkan and Sukkur, from 

Balochistan: Jafarabad, Jhal Magsi, Kalat, Mustung 

and Sibi division from Punjab: Chakwal, Dera-Ghazi 

Khan, Faisalabad, Hafizabad, Jhang, Lahore, 

Rawalpindi and Rahim.Yar Khan and from Khyber 

Pakhtunkhwa: Abbotabad, Haripur, Mansehra, 

Peshawar, Swat, Noushera and Mardan were visited 

time to time in order to collect the more material. The 

specimens were collected from various habitats known 

for the pest i.e. grass lands, wild vegetation, crop fields, 

grasses grown along the roadsides and from various 

herbs and shrubs. Collection was done by adopting the 

methods described by Vickery and Kevan (1983) that 

involve use of aerial nets and Potassium Cyanide (KCN) 

for collection and killing of insects respectively.  
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Map- I Showing the collection of Trilophidia 

annulata in various districts of Pakistan 
 

For the confirmation of specimens, male 

genitalia were dissected and examined under 

Stereoscope Dissecting Binocular Microscope. 

Examination of male genitalia was done by following 

the method of Kevan et al., (1969) with minor additions 

as follows. Softening of abdominal terminalia was 

carried out by relaxing whole insect specimen in a small 

humid chamber, to which a few drops of 70% alcohol 

was added to prevent fungal growth. On relaxing, supra-

anal plate of specimens were raised smoothly with the 

help of a sharp pointed needle and cut laterally. The 

whole phallic complex was then taken out and 

immersed in 10% hot potassium hydroxide solution for 

5 to 10 hours to get rid of unsclerotized and non 

chitinous tissues. It was then thoroughly washed under 

tap water and examined in glycerol by placing on a 

cavity slide without a cover glass.  

 

For studying female genitalia, Randel (1963) 

was followed. On relaxing specimens (as cited above), 

an incision with the help of fine scissors was made on 

each side of abdomen where tergum meets the sub 

genital plates. The incision was continued anteriorly to 

allow removal of the extra plate. Sub genital plate was 

then depressed with the help of forceps and a third cut 

was made at its base for its removal. Spermatheca lying 

just above the vagina was also removed and the 

dissected sub genital plate and spermatheca was then 

washed with 10% potassium hydroxide solution and 

examined as above. Specimens are identified 

taxonomically on the basis of external body features 

following length of pronotum, tegmina, femur, antennal 

segment and total body lengh etc.  Beside this, all the 

diagrams were drawn with the help of “Ocular square 

Reticule” placed in eye piece of the Stereoscopic 

Dissecting Binocular Microscope. 

All measurements were taken following the 

methods of Hollis (1965) amd given in millimeter (mm) 

while terminology of Dirsh (1956; 1957) was adopted 

for phallic complex and female genitalia of studied 

species.  

  

3.         RESULTS AND DISCUSSIONS 

About 217 specimen 93 males 124 females 

were collected from Sindh, Balochistan Punjab and  

Khyber Pakhtunkhwa of Pakistan from variable 

habitats. Its detail description regarding diagnostic 

features, general coloration, phallic complex and 

spermatheca are as under:  
 

Trilophidia annulata (Thunberg) 

Diagnostic features 

Body small,  strongly rugose, tuberculate and 

hairy; Antennae filiform, 22-24 slightly thickened in 

apical third, longer than head and pronotum taken 

together; head sub-conical; eyes prominent and 

rounded; fastigium of vertex angular, concave, with 

truncate apex and undulated lateral carinulae; fastigial 

foveolae visible above; frons slightly oblique and 

straight; frontal ridge shallowly sulcate, with parallel 

lateral carinulae; pronotum tectiform and strongly 

tuberculate, median carina forming two high tooth like 

projections in prozona sharply indicated in the posterior 

region, dorsum crossed by two sulci; lateral carinae 

irregular, in front of first sulcus forming three or four 

tooth-like tubercles; metazona longer than prozona with 

posterior margin acutely angular having obtuse apex; 

mesosternal interspace wider than long; metasternal 

interspace open; tegmina well developed having  

membrane semi transparent, opaque at base, narrow, 

longer than the tip of abdomen, rounded at apex, with 

dark brown spots; wings hyaline and well developed, 

slightly colored at base and cloudy along the apical 

margin; hind femur compressed, expanded towards 

base, with distinct median carinae, black on inner side 

and with two dark bands and spinose; Arolium small; 

male supra-anal plate elongate and angular; cerci 

narrow and conical having obtuse apex; sub-genital 

plate short and conical; ovipositor short and robust with 

curved valves, lower valve with small external lateral 

projection; epiphallus having narrow bridge, short 

ancorae and lobate form lophi, indistinctly bilobate 

(Table.1). 
 

General coloration:  

 Dark brown; pronotum mostly spotted 

with a row of black spots at posterior margin; 

membrane of tegmina opaque at base and  transparent 

towards apex having numerous small spots; wings 

transparent; smoky at the anal margin; hind femur with 

two black bands; hind tibia having two black and white 

bands. 
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Table.1 Measurements of different body parts of Trilophidia 

annulata (mm) 

 

Phallic complex:  

           Apical valve of penis slightly thick, tapered and 

pointed indefinitely, tip raised vertically and is larger 

than that of cingulum’s; apical valve of cingulum 

convex, narrow and with pointed tip; arch of cingulum 

flattened and well developed; basal bridge folded with 

straight sub margins; apodemes stout, shorter, produced 

anteriorly with knob like shape and having obtuse 

rounded apices; zygoma remarkable, apically wide and 

rectangular; rami large (almost pentagonal) and lobe 

like extending into the sheath dorsally with rounded sub 

acute margins; gonopore  processes  elongated with few 

thickening at middle and with truncated apices; 

ejaculatory sac moderate and produced anteriorly; 

epiphallus bridge shaped, bridge straight, narrow to 

moderately wide; anterior projections laterally 

protruding reaching only one half  of the  ancorae and 

with obtuse rounded apices, anterior part almost wider; 

posterior projection forming shallow transverse 

depression at base;  Ancorae smaller; fairly wide and 

with sub acute rounded process at base; incurved at 

apex with obtuse rounded apices; lophi diverging 

sharply from the lateral plates, raised straight with broad 

apical lobate parts, convex towards the posterior portion 

ending into small rounded terminal processes, besides 

the lateral plates rounded circular sclerites. 
 

Female:  

 Usually similar to male but larger in size; 

antennae slender having 26-28 segments; cerci small; 

ovipositor short and robust with curved and pointed 

valves, lower valve with basal external projection.    
 

Spermatheca:  

Pre-apical diverticulum short, raised straight 

and is slightly thick, obtuse rounded at apex; apical  

diverticulum sac like with broadened middle process, 

angularly rounded at base. 
 

Repository 
The material has been deposited in the 

Museum of Entomology, Department of Zoology, 

University of Sindh Jamshoro, Sindh - Pakistan. 
 

Remarks:  

This species is very closely related to.              

T. cinabarina Brancrik in having general appearance but 

can easily be separated from the same by the hyaline 

wing and by the other characters as noted in the 

description. This species occurs in the cultivated fields 

of maize, vegetables and untilled fields having the 

vegetation of grasses. It is widely distributed species in 

Pakistan. Ahmed (1980) and Yousuf (1996) recorded 

this species from the various provinces of Pakistan. 

Moeed (1966) Wagan and Solangi (1990) also reported 

this species from different parts of Sindh, while Baloch 

(2000) recorded this species from Punjab. At the present 

we have collected fair numbers of specimens from all 

over the country and confirmed its presence in Pakistan.  
 

       Fig-I Trilophidia annulata, genitalia a) Epiphallus. 

          b) Endophallus and Cingulum lateral view. c) 

               Same dorsal view. d)  Spermatheca. 

 a)  

 
   b) 
      Fig-2: a) Trilophidia annulata, Male;b)Female 
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