SUITABILITY OF MORPHOMETRIC STUDIES FOR THFE
IDENTIFICATION OF INSTAR AND SEX OF HOPPERS IN
MIRAMIA PERPOLITA UVAROV. (ORTHOPTERA: ACRIIDAL}

ALI ASGHAR HASHMI*

Morphometric studiss on the number of antennal sepments,
total aptetingl length, length of apical anteonal segments, head
width, length and height of pronotum, length of tegmtinal and-
wipg rudiments, length of hind fernur, total body length, the
E/H (elyteron/head width) ratio, E/F {elyteron;femur} ratio and

- body weight of Miramia perpolita Uvarow, were carried out for
the separation of sex and instar, The suitabulity of each of these
criteria has also been assessed. '

INTRODUCTION

Grasshoppers are detrimental to <rops both in their adult apnd
nymphal stages. This pecessitates identificatication of both nymphs and
adults in each grasshopper species for the estimation of their population and
control operations, The adults can very ensily be distinguished so,it is impe-
. rative that some criteriafkeys for the identification of different post embryo-

ni¢ ttages of the grasshoppers be worked out.

Ahmad {1958, unpublished, Ayaz (1959 unpublished) and Chohan
{1960, unpublished) have established some such criteria in the case of hoppers
of Chrotogonus trachypthrus Blanchard, Aerotylus humbertionuy Saussure and
Afolopus app. respectively. The criteria used by these workere only covered
the pumber of antennal segments, measurements of some body nparis
and body weight in different hopper stages of the aforementionad insects,
Further, they did not separate the sex of hoppers withm the some species,
Uvaroy (1933) and Mistschenko (1952) have given preliminary description of
Miramia perpailta in tne adult Etage, and thus this species has remained

neglected in the past.

These studies were carried out in Entomological laboratories of West
Pakistan Agricultural University, Lyallpur during 1960-62,
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MATERIALS AND METHOD

Miramla perpollia Uv.-is o univolting insect and it is setive only
from mayfJune to' August/September. The rest of the year {& passed in
diapause in the cgg stage. The pods laid by the females during Avgust,
1961, were eollected and placed for hatehiing in smiall plass tubes; measuring
9" x 1.5" ench. A one inch layer of moist sterilized sand was provided over
the top 83 well as under the bottom end of the egg-pod. The open end of
cach tube was covered by a small piece of muslin cloth tightly spread over
the moyth of the tube by applying closely fitting rabber band. These plass
tubes were placed on & wooden rack in ‘the laboratory. The hoppers were
inolatefl aftér eniergenes in glass tubes médsuring 6" x £.5" each, The open
end of eath tibe was covered by means of n sitiall muslin cloth, as already
described, to avoid the eecape of hoppers. This arrangement Allowed o cor.
tain amount of mir circulation for the {nsects confinad in the tube, '

Nymphs were fed on fresh leaves of “sarkanda® {Saccharuim sera),
“‘bard’, (Sorghum halepense), “jowar" (Andropogon sorghum) and sugarcare
(Saceharum officinarum), depending upon their availability. The ingeet i3
very bl in size in the Ist and 2nd nyrhphal instars, Wholé mounts of thess
two stages were prepared by clearing in 10 pér cent KOH, dehydrating id
ascending grades of alcohdl, staining with Acld Fuchsin and mousting in -
. canada balsam, Eye pitcs and stege micrometer were used for taking
mpasurements of these two dtages. The wing and tegminal rudimedts could
not be measueed in the firet instar because theis wérs not well differeritiated,
For 1ecording measurements, the tymphs were first narcotized with anesthetic
either, The insects were weighed in an electric balance giviog reading wp to
four decimal points, The number of obeervations in each cage is 15.

RESULTS AND DISCUSSION

The vtility of efich ctiteria bas been determined for the following
four categories of identification on the basis of considerstions mentioned

against each category separately.

1. The identificarion of different hopper instars when the two sexes have
 been treated Independently of eackh other 1- In this case only those imstars of
the sexes concerned have been considered separable from each other on the
basis of a paniicular criterion in whooe ease the ranges of valve of that
criterion have shown oo mutyal overlapping,

2, The identificatlon of ahy ‘happér sfige th a Bed papuiation withbus
regard to sex - In this behalf, only those insters have been considered



TaBLE 1.

Mean and Standard Deviation of the Varlous Criteria

INSTAR
Critaria Sex* Ist 2nd 3rd 4th Sth Adult

1. Number of antennel _M : _m $+0.5 18+1 2F+1 24+1 275403 - 299405

segrients. ; 5.5+0.5 18+ 2271 25+1 - 27.540.5  29.5+0.5

2. Fotzl antennal length. (mm) M. , 80405 2974028 4.32E67 665065 1011HLI0 1413787
. F. 152306 2357+067 500468 781461 11.08_092 16007200
3, Length of apical antennal M. 08302 2224002 @3+00 037+02 . 0326001 0407002
segment, (mm} F. 018+%01 0254001 040102 042402 045:003 0.48:0.04
4, Head width. (mm) M LS+ 2.65H0.03 330220  4.25+25 5151027 - S.60F0.05
F. 195105 2.75t0.10 364119 474%26  6.0:030 7607010
5. 'Length of pronctum (mm) M. 052702 E37F012 240525 340125 0 493%021  527%0.12
F. (53102 1465014  2.80+24  405:45 5855042 7.250+.29.
6. Height ol pronotum {mm) M. 124402 225400 35025 AR0+30 70040 2.04+40.45
E. 126102 240%015 3921032 567157 7621052 1074518
7. Length of tepminnal M. 0.94+0.2 1.50+0.14  385+35  837+0.17 31754175
rodiments. (Mmm) F. 095¥0.02  1.8330.26 452127 13071042 38001300
8. Leagth of wing I 0.52+0.0! 14540.13  336+t.00 8.25+0.25% 30.75+0.75
rudiments (min} F. 0.94+001 = LT7E02T 407+42  12.75:0.2% 33301070
9, Length of hind fernur (mm) M. 401+04 4.54+.15 8.7240.47 11.87+.37 13574052 17.00+0.50
. . F. 398%.04 6787024 9878002 1282+.17 15924097 19.6751.32
10. Total body length (min} M, 3.97+.12 14.60+0.60 nw,mm 7Y 2450550 30757075 44254075
. F.  9.90+.10 1495+0.85 75T125 28751175 41507150 51.75%225
11. E/H (elytronfitead width) M. S31+.005 534067 201£067 1 6I0T.072 56541686
ratio. F. 471008 A790.021 951 +. 040 2.033%-109 5014+ .214
12, BiF (elyron/femur fength) M. J42 004 AT2H 008 3254021 05911014 [ROSE 038
ratio, R. 1433005 190% 028 3661.018 U.812F 012 1.886+.074
13. Body weight (grams) M, 094401 132401 265+ 064 654+.026  0564+007  4.595+.007
F. 004+01 .153%02 3471+.037 6017012 16424127  2.082+.249

*h., = Male
F. = Female
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separable on the basis of a particular criterien {o whose case the ranges of
value of that criterion have shown no mutuel overlapping.

3. The fdem{ﬁcﬁr_fon of sexes in corresponding kopper instars when the
Identity of the lnstors concerned Is already known - Only those critetla bhave

been consisdered reliable for the purpose of this category of identification,
in whose case no ovetlapping of the ranges of value has cecurred in the

male end female hoppers in the respective instars.

" &, The identification of the Instar and sex of hoppers in a rileed
populaion » The utility of a.criterion, for this purpose, has been judged by
the fact that the range of value of that criterion in & particular inatar for &
particular sex stands totally apart, without averlaping, from the range of
value of that criterion for the Sther sex lno the sanic instar for cither sex ino
any otherfinstar. :

The data for the thirteen Ceriteria umder 'stuq:,r have been presented
in B consolidated form in'Table 1.. The conclisiods drawn from these data
have beon given collectively, at one place in Table 2. iom

- 'The criteria have evidently proved to be more aseful for categories 1
and 2, but of sporadic utility for 3 and 4. Theso studies also reveal that if
such keys are worked out for ather grasshopper species, commen . parameters
cotld be drawn for population estimation,
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