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INTRODUCTION 

Cytogenetic investigations on grasshopper chromosomes in India started as early as 1928. It 
was J. J. Asana who initiated it with his observations on the spermatogenesis of Poecilo~era piela. 
During the 72 years that have followed the publication of the first work (Asana 1928), there has 
been an amazing expansion of work on cytogenetics. As such, a need was felt for a systematic 
presentation of the total work published upto the year 2000. The present catalogue and chronological 
bibliography is an attempt towards this objective. 

Since the very beginning, even before the re-discovery of Mandel's work in the tum of the 
century, grasshoppers had drawn the attention of cytologists as their material for investigation. 
Since then, grasshopper remained the classical animal for the learning of the grammar of 
chromosome biology. Their availability in most of the places, easy maintenance in laboratory, 
relatively short life cycle, large size of chromosomes with low numbers in their compliments made 
them the material of choice to animal cytologists. The ease with which meiosis can be studied and 
aberrations can be scored made the investigators use them as good experimental systems. 

The nature of studies can be grouped under two broad categories, viz., Experimental cytogenetics 
and General cytogenetics. The scheme presented below reveals a large variety of publications 
available on the grasshopper chromosomes. 

Experimental Cytogenetics 

A Parthenogones 

B Induced structural heterozygotes 

C DNA replication 

D Meiotic progression and interference 

E Meiotic calendar of a grasshopper species 

F Effects of radiations and chemicals on chromosomes 

(i) Physical clastogens 

(ii) Chemical clastogens 

Genc:ral Cytogenetics 

A Karyology 

(i) Chromosome number and morphology 

(ii) Constitutive heterochromatin and C-banding 

(iii) Nucleolus organising regions (NORs) 

(iv) Lamp brush type chromosomes 

(v) Different techniques used in the study of grasshopper chromosomes 
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B Sex chromosomes 

(i) Normal sex chromosome constitution 

(ii) Neo-X and Neo-Y 

C Supernumerary chromosomes 

D Chromosomal anomalies in natural populations 

(i) Polysomy 

(ii) Polyploid cells 

(iii) Unequal bivalents 

(iv) Differential coiling and unstained regions 

Rec. zool. Surv. India, Occ. Paper No. 197 

(v) Chromosomal breakages, dicentric bridges, anaphase laggards, reciprocal 
translocation, fusion and fission, stickiness, clumping and degenerating chromosomes. 

E Structural heterozygosity in natural populations 

F Karyotype evolution and cytotaxonomy 

Investigations of an experimental nature were rrrst carried-out by Ray-Chaudhuri and Manna 
(1950). They had studied the effects of cold treatment (1°c for 72 hrs.) on the meiotic chromosomes 
of Gesonula pllnctifrons. By 1950, the study of radiation effects on the genn cells became an 
important issue and cytogeneticists in India anxiously explored this aspect using grasshoppers' as 
their experimental models. Grasshoppers have also been extensively used in the screening of 
mutagenic and carcinogenic potential of a large variety of chemicals and drugs. Chromosomal 
aberrations are the indicators of mutagenic activity and have been used as end points in testing 
mutagens. 

The systematically presented informations in this catalogue are meant for providing total work 
to biologists instantaneously. Thus, the utility of the compendium is immense. 

EXPERIMENTAL CYTOGENETICS 

Publications are indicated by the year and their reference numbers as in the chronological 
bibliography. 

A Parthenogones 

45, 215 1962 

B Induced structural heterozygotes 

27,39,40,43,68,80 1955, 1961, 1962, 1966, 1967 

C DNA replication 

168, 354, 392 1985, 1986, 1987 

D Meiotic progression and interference 

71, 87, 151, 188,233 1967, 1969, 1981, 1995 
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E Meiotic calendar of a grasshopper species viz., Spathosternum prasiniferum (Walker) 

188 1995 

F Effects of radiations and chemicals on chromosomes 

Physical Agents 

1 Cold treatment 

14, 203 

2 Electric sparks 

256 

3 Magnetic force 

122 

4 Constant temperatures 

101, 240 

1949, 1950 

1970 

1975 

1967, 1971 

5 p32 - Radioactive phosphorus - radioisotope 

(Radioactive substance part of the DNA of the chromosomes) 

34, 39, 40 1958, 1961 

6 X - irradiation - as DNA - nicking agent 

19, 20, 30, 35, 39, 40, 41, 1950, 1952, 1954, 1957, 1960, 

42, 43, 54, 68, 69, 72, 73, 

76, 80, 83, 86, 88, 89, 93, 

124, 163, 176, 188, 204, 

209,211,219,223,228, 

235, 236, 242, 245, 305, 

306, 317, 321, 363, 364, 

374, 382, 384 

1961, 1962, 1963, 1965, 1966, 

1967,1968,1969,1970,1975, 

1978, 1980, 1986, 1987, 1989, 

1990, 1994, 1995 

7 Y - (gamma) irradiation as DNA - nicking agent 

22,80,126,145,211,218, 1954,1963,1967,1975,1979 

289 

Chemical Agents 

1 Acetic acid - Organic acid 

65, 226 1966 

3 

2 Actinomycin D - Organic cOlllP,ound, antibiotic, prevents RNA synthesis, binds to DNA 
and blocks the movement of RNA 
71, 182, 233 1967, 1991 
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3 Adelphane - Organic compound (Reserpine + Dihydrallazine sulphate), antihypertensive, 
an alkaloid from the roots of Sarpgandha (Rauwolfia serpentlna Benth., Family -
Apocynaceae 

143 1979 

4 Aflatoxin - Organic compound, mycotoxin, metabolites of the fungus Aspergillus flavus 

160,331 1981, 1984 

5 Aluminium chloride - Inorganic salt 

57,182 1965,1991 

6 3 - aminobenzamide (3AB) - Organic compound, a specific inhibitor of poly (ADP-ribose) 
polymerase 

374 1990 

7 Arginine - Organic compound, amino acid 

283 1974 

8 Atropine - Organic compound, alkaloid, obtained from the dried leaves of Atropa belladona 
(Solanaceae) and is used to dilate the pupil. 

137, 277, 285 1973, 1974, 1977 

9 P - benzoquinone - Organic compound 

278 1973 

10 BrdU (5-Bromodeoxyuridine) - Organic compound, thymidine analogue, a halogenated 
pyrimidine deoxyriboside (synthetic nucleoside) 

84, 182, 246, 392 1968, 1987, 1991 

11 Cadmium chloride - Inorganic salt 

135 1977 

12 Caffeine - Organic compound, source - coffee beans, Coffea arabica and tea leaves, Camellia 
sinensis 

385, 387 1997 

13 Calcium chloride - Inorganic salt 

108, 276 1972, 1973 

14 Calcium lactate - Organic compound, a salt of organic lactic acid 

159, 338, 367 1983, 1984, 1988 

1 5 Carbamates - Organic compound, pesticide 

360 1987 

16 Ceresan - Organic compound ... 
325 1981 
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17 Chemical agents 

72, 88, 182 (summaries) 1967, 1969, 1991 

18 Chloramphenicol - Qrganic compound, antibiotic, blocks the peptidyl transferase reaction 
on ribosomes 

182, 237 1967, 1991 

19 Chloroquine - Organic compound, alkaloid, plant source, antibiotic, anti malarial drug 

364 1987 

20 Ciplin (Combination of Trimethoprim and Sulfamethoxazole) - Organic compound, 
antibacterial drug 

166 1986 

21 Colchicine - Organic compound, alkaloid, used in treatment of Gout, causes disappearance 
of the mitotic spindle and blocks cells in mitosis. Plant source, roots of Colchicum autumnale 
(Liliaceae) 

182, 220 1964, 1965, 1991 

22 Cortisone acetate - Organic compound, Glucocorticoid steroid 

109, 182 1968, 1972-73, 1991 

23 Cupferron - Organic compound, chelating agent 

64, 182 1966, 1991 

24 Cycloheximide - Organic compound, reversibly inhibit peptidyl transferase, the ribosomal 
enzyme that forms peptide bonds thus prevents protein synthesis 

151, 336 1981, 1983 

25 Cysteamine (Cysteamine hydrochloride) - Organic compound, chelating agent, radio 
protective chemical 

39, 40, 42 1961, 1962 

26 Deoxyadenosine - Organic compound, nucleoside, base adenine 

272 1972 

27 Det - Sodium salt of organic acid, commercial detergent 

351 1985 

28 DIECA (Sodium diethyl dithiocarbamate) - Organic acid 

153,291,315,327 1975, 1979, 1981, 1982 

29 2' - 4' - dihyclroxychalcone - Organic compound, phenolic in nature 

114,116,282 1973,1974 
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30 Dimecron 100 - Organic compound, insecticide 

301 1977 

31 Dimethoate - Organic salt, ester, insecticide 

288 1975 

32 DMBA (7, 12 - dimethylbenz (a) anthracene) - Organic hydrocarbon 

174, 343, 345, 352, 359 1984, 1985, 1987, 1988 

33 2-4-Dinitrophenol - Organic compound, phenol group, acidic in nature 

100, 182, 261 1971, 1991 

34 Erythromycin - Organic compound, antibiotic, blocks the translocation reaction on ribosomes 

284 1974 

35 17J3 - Estradiol - Organic compound, hormone 

109, 249 1968, 1972-73-

36 Ethyl alcohol - Organic compound, alcohol 

51, 55, 228, 252, 380 1964, 1965, 1966, 1969, 1993 

37 Ethylene glycol - Organic compound, alcohol 

334, 342 1982, 1984 

38 Ethyl methanesulfonate - Organic compound, a monofunctional alkylating agent, clastogenic 
in nature 

178, 183, 185, 191,370, 

385, 386, 387, 388 

1989, 1990, 1992, 

1993, 1997, 1998 

39 Formaline - Organic solution, solution of formaldehyde 

75, 182, 227 1966, 1967, 1991 

40 Furasol (Furaltadone) - Organic compound, antibacterial drug, acidic in nature 

166 1986 

41 Furea (Nitrofurazone + Urea) - Organic compound, antibacterial drug, basic in nature 

166 1986 

42 Gallic acid - Organic acid, phenolic in nature 

182,371 1989, 1991 

43 Gramoneg (Nalidixic acid) - Organic acid, antibacterial drug. It has a high bacteriostatic 
and bactericidal activity against infections caused by Gram - negative organisms 

166 1986 
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44 Griseofulvin - Organic compound, antibiotic, antifungal 

182, 266 1972, 1991 

45 Gudaku (Processed tobacco) - Organic compound, nicotine 

333 1982 

46 Hoechst 33258 2-[2-( 4-hydroxyphenol)-6-benzimidazolyl]-6-( I-methyl-4-piperazyl)­
benzimidazol-trihidrochloridean alkaline dibenzimidazole derivative 

142, 297, 304 1977, 1978, 1979 

47 Hydrocartisone - Organic compound, hormone. It is a natural glucocorticoid hormone of 
the adrenal cortex possesing anti-inflammatory, anti-allergic, anti-exudative and anti­
fibroblastic properties. 

232 1966 

48 Hydrochloric acid - Inorganic acid 

52, 65 1964, 1966 

49 Hydroquinone - Organic compound, phenolic in nature 

318 1980 

50 Hydroxylamine hydrochloride - Organic compound, salt 

265, 300 1972, 1977 

51 8-Hydroxyquinoline - Organic compound, chelating agent, acidic in nature 

173, 292, 303 1975, 1977, 1988 

52 Insulin - Organic compound, hormone, physiologically related to carbohydrate metabolism 

104, 182, 270 1972, 1991 

53 Isopropanol - Organic compound 

376 1991 

54 Largactil - Organic compound, tranquillizer drug 

279 1973 

55 Lead acetate - Lead salt of organic acid 

294 1976 

56 L-Ieucine - Organic compound, amino acid 

287 1975 

57 3H Lysine - Organic compound, amino acid 

335 1983 
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58 Maleic hydrazide - Organic compound, nucleic acid analogue 

106, 182 1972, 1991 

59 Mercuric chloride - Inorganic salt 

146, 164,296,309,311 1976, 1978, 1979, 1986 

60 Methanol - Organic compound, alcohol 

115, 286 1974 

61 2-methyl-3-acetyl-l, 8-naphthyridine - Organic compound, water soluble 

141 1978 

62 Methyl methanesulfonate - Organic compound, a monofunctional alkylating agent 

187, 191, 192,387 1994, 1997, 1998 

63 Mitomycin C - Organic compound, antibiotic, an antitumor agent. It inhibits DNA synthesis 

124, 132, 290 1975, 1976 

64 Myleran - Organic compound, a chemotherapeutic drug, active against chronic myleoid 
leukemia in human patients 

306 1978 

65 Nitrogen mustard [di(2-chloroethyl)-methyl-aminehydrochloride] .. Organic compound 

27, 28, 29 1955, 1956 

66 Novobiocin - Organic compound, antibiotic 

182, 250 1969, 1991 

67 Oleandomycin .. Organic compound, antibiotic 

182, 254 1970, 1991 

68 Pederine - Organic compound, obtained from Coleopteran insect, Paederus juscipes 

361 1987 

69 Penicillin - Organic compound, antibiotic, bactericidal 

107, 127, 182, 257 1970, 1972, 1975, 1991 

70 2-(3-pyridyl)-1, 8-naphthyridine - Organic compound, water soluble 

141 1978 

71 Pyrocatechol - Organic compound, phenol group, acidic in nature 

210 1953 

72 Pyrogallol - Organic compound, phenol group, acidic in nature 

100, 182, 210, 261 1953, 1971, 1991 
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73 Semicarbazide - Organic compound 

275 1973 

74 Sevin (1 naphthyl-n-methyl carbamate) - Organic compound, carbamate group of insecticide 

112 1974 

75 Sodium azide - Sodium salt of Inorganic acid, respiratory inhibitor 

39, 40, 140, 302, 328 1961, 1977, 1978, 1981 

76 Sodium barbitone - Organic salt of sodium 

231 1966 

77 Sodium citrate - Organic compound, sodium salt of Citric acid, anticoagulant 

150, 310 1978, 1981 

78 Sodium hydroxide - Inorganic alkali 

52, 65 1964, 1966 

79 Sodium ribose nucleate (from Yeast) - Organic compound, sodium salt of rib os nucleic acid 

28 1955 

80 Streptomycin - Organic compound, antibiotic, antibacterial, antitubercular drug 

127, 182 1975, 1991 

81 Sulpharulamide - Organic compound, antibacterial drug, sulfa-drug 

165, 307, 308, 356 1978, 1986 

82 Tertiary butyl alcohol - Organic compound, alcohol 

169,281,381 1973, 1987, 1993 

83 Tetracycline - Organic compound, antibiotic. Tetracyclines have chelating property and 
form insoluble and unabsorvable complexes with calcium and other metals 

105, 182, 260 1971, 1972, 1991 

84 Trimethylbenzanthracene (TMBA) - Organic compound 

180, 369, 375 1989, 1990 

85 1)rrosine - Organic compound, amino acid 

316 1980 

86 Urea - Organic compound, carcinogenic agent 

3. 19,319,321 1980 

87 Urethane (HNHCOOCH
2
CH

3
) - Organic compound, carcinogenic agent, also known as 

narcotic, a sedative and a mitotic poison 

25,28,36,314,319 1955, 1960, 1979, 1980 
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88 lH-uridine - radioactive RNA precursor 

144 1979 

89 Versene (EDTA) (Ethylenediaminetetra acetic acid) - Organic compound, salt, chelating 
agent, anticoagulant 

37,39,40, 111, 113, 182, 1960, 1961, 1972, 1973, 1974, 1991 

274, 280 

90 Extract of Abrus precatorius L. seeds (Family: Leguminosae) - Organic compound. Aqueous 
extracts of the Abrus seeds on analysis have yielded toxic proteins of different electrophoretic 
mobility. Besides these toxic proteins, the extract on chromatography has shown the presence 
of phenolics 

61, 97 1966, 1971 

91 Extract of Anisomeles heyneana (Family : Labiatae) - Organic compound 

380 1993 

92 Extract of Lathyrus sativus seeds (Kbesari) (Family: Leguminosae) - Organic compound, 
latbyrogens 

175, 357 1986, 1989 

SPECIES INDEX 

A taxonomical arrangement of the species of grasshoppers along with publications as indicated 
by their reference numbers in the chronological bibliography. Species names are retained as 
printed in the publications. 

Family 

Subfamily 

ACRIDIDAE 
ACRIDINAE 

1. Acrida exaltata (Walker) 

2. Acrida gigantea (Herbst) 

3. Acrida lugubris Burr 

4. Acrida lugula 

5. Acrida turrita (Linnaeus) 

6. Ceracris deflorata (Brunner) 

7. Ceracris nigricornis (Walker) 

8. Ceracris Walker 

9. Gelastorrhinus filatus (Walker) 

10. Phlaeoba angustidorsis Bolivar 

8, 24, 117, 133, 136, 156, 167, 186, 193, 
196, 264, 336, 355, 362, 391 

73, 83, 182, 329 

329 

73, 83, 106, 182 

21, 129, 130, 138, 156, 167, 193, 264, 373 

96, 150, 156, 160, 167, 177, 186, 193,262, 
331, 366, 390 

21, 150, 156, 167, 193, 391 

329 

156, 167, 177, 186, 193, 340, 366, 368, 390 

11 
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11. Phlaeoba antennata Brunner 

12. Phlaeoba infumata Brunner 

13. Phlaeoba panteli Bolivar 

14. Phlaeoba Stal 

15. Si/ckimiana darjeelingensis (Bolivar) 
Morphacris fasciata Thunberg 

Subfamily CALLIPTAMINAE 

16. Acorypha glaucopsis 

17. Peripolus pedarius (Stal) 

Subfamily CATANTOPINAE 

18. Catantops humilis (Serville) 

19. Catantops indicus 

20. Catantops karnyi (Kirby) 

21. Catantops innotabilis (Walker) 

22. Catantops simlae Dirsh 

23. Catantops trisinterassonute 

24. Paraconophyma kashmiricum Mistshenko 

25. Stenocatantops splendens (Thunberg) 

26. Xenocatantops learnyi (Kirby) 

27. Xenocatantops humilis (Serville) 

Subfamily COPTACRIDINAE 

28. Coptarca punctoria (Walker) 

29. Eucoptacra praemorsa (Stal) 

Subfamily CYRTACANTHACRIDINAE 

30. Chondracris rosea (de Geer) 

31. Cyrtacanthacris tatarica (Linnaeus) 

32. Orthacanthacris flavescens 

33. Pachyacrts vinosa (Walker) 

34. Patanga succincta (Johansson) 

35. Schistocerca gregaria (Forskal) 

Subfamily EYPREPOCNEMIDINAE 

36. Choroedocus capensis (Stal) 

37. Choroedocus robustus (Serville) 

51, 55, 57, 73, 83, 84, 89, 100, 106, 107, 
156, 167, 182, 186, 193, 228, 236, 237, 246, 
247, 252, 257, 267, 391 

156, 157, 158, 167, 186, 189, 193,322, 330, 
391 

329 

9, 11 

92,,102, 391 
393. 

271 

391 

21 

329 

133 

90, 133, 391, 393 

391 

203 

161, 189 

391 

391 

258, 391 

170 

391 

391 

21, 133, 362, 391, 393 

73, 83, 182 

21 

391 

35,62,71, 87,90, 151, 168, 196, 199,337, 
341, 354, 392 

21, 156, 167, 181, 186, 193,358 

391 
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38. Eyprepocnemis alacris (Serville) 

39. Eyprepocnemis rosea Uvarov 

40. Eyprepocnemis Fieber 

41. Heteracris nobi/is (Uvarov) 

42. Heteracris robusta 

43. Heteracris Walker 

44. Thisiocetrus nobi/is Uvarov 

45. Thisiocetrus pulchra Bolivar 

46. 1Ylotropidius varicornis (Walker) 

Subfamily GOMPHOCERINAE 

47. A ulacobothrus collinus Uvarov 

48. Aulacobothrus luteipes (Walker) 

49. Aulacobothrus physopoda Navas 

50. Aulacobothrus socius (Bolivar) 

51. Aulacobothrus taeniatus Bolivar 

52. Aulacobothrus Jago 

53. Chorthippus indus Uvarov 

54. Leva cruciata Bolivar 

55. Stenohippus mundus (Walker) 

Subfamily HEMIACRIDINAE 

56. Gesonula punctifrons (Stal) 

57. Hieroglyphus banian (Fabricius) 

58. Hieroglyphus nigro,.epletus Bolivar 

59. Parahieroglyphus biliniatus (Bolivar) 

60. Spathosternum prasiniferum (Walker) 

Rec. zool. Surv. India, Occ. Paper No. 197 

21, 128, 156, 157, 167, 181, 189, 193, 330, 
358, 389, 391, 393 

96, 133, 255, 391 

33, 47, 72, 182 

156, 166,318,349. 

73, 83, 182 

391 
156, 167, 181, 186, 189, 358, 389 

18, 136 

355, 391 

391 

96, 196 

329 

329 

156, 157, 167, 189, 193,313,330 

128, 196 

128, 391 

391 

24 

14,19,20,21,22,27,29,30,34,37,39,40, 
41,42,54,72,123,124,144,204,209,210, 
211,219,299,326,391 

8,24,96, 156, 167, 186, 193,313 

156,167, 177, 186, 189, 193, 195,390 

156, 167, 171, 186, 193,353,366,368 

8, 9, 29, 52, 54, 58, 63, 64, 65, 73, 83, 95, 
98,104,105,106,108,111,114,116,123, 
133, 137, 139, 140, 142, 146, 150, 153, 156, 
159,164,165,167,169,171,172,173,174, 
175,177,180,182,184,186,188,193,220, 
241,250,254,260,265,266,274,275,281, 
282,283,284,287,291,292,295,297,302, 
303, 304, 307, 308, 309, 310, 311, 314, 315, 
316,318,319,320,321,323,327,328,334, 
340,342,343,344,345,353,356,359,362, 
366,367,368,371,374,376,380,381,382, 
390, 391 
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61. Spathosternum Karsch 

Subfamily OEDIPODINAE 

62. Acrotylus humbertianus Saussure 

63. Acrotylus inficita (Walker) 

64. Acrotylus Fieber 

65. Aiolopus tamulus (Fabricius) 

66. Aiolopus thalassinus (Fabricius) 

67. Aiolopus Fieber 

6S. Dittopternis venusta (Walker) 

69. Gastrimargus africanus orientalis Sjost 

70. Gastrimargus transversus Thunberg 

71. Gastrimargus Saussure 

72. Heteropternis respondens (Walker) 

73. Locusta migratoria (Linnaeus) 

74. Oedaleus abruptus (Thunberg) 

75. Oedaleus senegalensis (Krauss) 

76. Oedaleus Fieber 

77. Pternoscirta cinctifemur (Walker) 

7S. Scintharista notabilis Walker 

79. Sphingonotus indus Saussure 

SO. Trilophidia annulata (Thunberg) 

81. Trilophidia turpis Walker 

82. Trilophidia Stal 

Subfamily OXYINAE 

83. Caryanda paravicina (Willemse) 

84. Oxya chinensis (Thunberg) 

85. Oxya fuscovittata (Marschall) 

86. Oxya grandis Willemse 

87. Oxya hyla hyla Serville 

88. Oxya multidentata Willemse 

89. Oxya uvarovi (Willemse) 

90. Oxya velox (Fabricius) 

213 

21, 24, 90, 99, 156, 167, 193, 259, 349 

391 

207, 264 

8, 24, 391, 393 

156, 167, 171, 193,353,366 

16, 21, 26, 43, 45, 68, 72, 80, 202, 215 

391 

59, 90, 149 

59, 156, 167, 171, 186, 193,349,353,368 

48,217,222,383 

156, 167, 171, 186, 189, 193,349,353,391 

70, 78, 117, 155, 230 

8, 15,21,24, 155, 156, 167, 171, 196,349, 
353 

90 

193, 207 

391 

128, 391 

391 

21, 391 

24 

207 

391 

325 

123, 162, 379, 391, 393 

157, 330 

156,167,177,186,193,332,340,355,368, 
390, 391 

24 

258 

64, 65, 73, 76, 83, 89, 106, 113, 115, 156, 
160,167,176,182,186,193,235,236,237, 
273,280,285,295,300,301,331,332,335, 
340, 368 
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91. Oxya Serville 
~ya nitidula Walker 

Subfamily ROMALEINAE 

92. Teratodes monticol/is (Gray) 

Subfamily TROPIDOPOLINAE 

93. rristria pulvinata (Uvarov) 

Subfamily TRUXALINAE 

94. Stenobothrus viridulus (Linnaeus) 

95. Tryxalis indica (Thunberg) 

Family PYRGOMORPHIDAE 

96. Atractomorpha burri Bolivar 

97. Atractomorpha crenulata (Fabricius) 

98. Atractomorpha Saussure 

99. A ularches miliaris (Linnaeus) 

100. Au/arches Stal 

101. Chrotogonus concavus Kirby 

102. Chrotogonus incertus Bolivar .. 
103. Chrotogonus oxypterus (Blanchard) 

104. Chrotogonus trachypterus (Blanchard) 

105. Chrotogonus Serville 

Rec. zool. Surv. India, Occ. Paper No. 197 

9, 133, 226 
393. 

8 

10,56,64,72,73,74,75,83,103,106,154, 
156, 167, 182, 189, 190, 193, 227, 236, 237, 
244, 313, 339, 366, 390, 391 

35 

119, 152, 156, 167,312,389,390 

267 

7, 123, 156, 157, 158, 167, 186, 189, 193, 
295, 313, 322, 330, 353, 391 

12, 198, 201 

1, 4, 7, 21 

198 

156, 167, 193 

17,23,69 

81, 138, 293, 324, 348, 355 

44, 49, 50, 53, 60, 79, 118, 120, 122, 133, 
156,167,177, 193,276,294,295, 333,36~ 
390, 391 

1, 7, 13, 195, 198, 200, 206, 239, 264 

106. Colemania spheneroides Bolivar 1, 7, 195 

107. Neorthocris acuticeps acuticeps Bolivar 378 

108. Orthacris (Pseudorthacris) ruficornis Bolivar7, 221 

109. Orthacris orthacris sp. 156, 167, 186, 193, 366 

110. Orthacris Bolivar 

111. Poecilocerus pictus (Fabricius) 

2, 197, 198, 347 

3,7,24,25,28,31,36,38,46,61,77,82, 
86, 93, 97, 101, 109, 112, 121, 125, 126, 
127, 131, 132, 135, 138, 141, 143, 145, 156, 
166,167,178,183,185,187,191,192,193, 
194,195,212,214,231,232,238,240,242, 
243,248,249,251,256,264,277,278,279, 
284,288,289,290,293,295,305,306,317, 
348, 360, 361, 364, 385, 386, 388 
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112. Pyrgomorpha bispinosa (Walker) 

113. Pyrgomorpha Serville 

114. Tagasta indica Bolivar 

115. Zarytes squalina (KIrby) 

116. Zarytes squalinus brachycerus 

117. Zarytes Bolivar 

SUMMARY 

7, 263, 264 

196, 198 

21, 391 

7 

293 

198 

15 

The "Catalogue of Experimental Studies on Grasshopper Chromosomes in India, 1928 to 
2000" is a synthesis of vast literature. This includes studies on the mutagenic effects of 92 
chemical and 7 physical agents on the chromosomes. Another part of the experimental studies are 
on parthenogones, induced structural heterozygotes, DNA replication, meiotic progression and 
interference and meiotic calendar of a grasshopper species viz., Spathosternum prasiniferum 
(Walker). A taxonomical list of 117 species of the grasshoppers investigated, with a chronological 
bibliography of 393 publications provide total work as well as reveals prolific choice of grasshoppers 
as study material. Asana's (1928) work on Poecilocerus pictus (Fabricius) is also the beginning 
of animal cytogenetics in India. 

ACKNOWLEDGEMENTS 

I am indebted to Dr. J. R. B. Alfred, Director, Zoological Survey of India, for providing 
facilities and for his continued interest and encouragement in the work. Research workers promptly 
supplied me reprints. of their works, for this I express my gratitude to Prof. G. K. Manna, Prof. 
A. K. Saba, University of Kalyani and Prof. J. S. Yadav, Dr. A. S. Yadav, University of Kurukshetra. 
I also thank Prof. A. K. Dattagupta, University of Calcutta and Prof. T. Sharma, Prof. B. N. Singh, 
Prof. R. Raman, Banaras Hindu University for their hospitality during consultation of literature 
in their laboratories. Dr. M. S. Shishodia of Zoological Survey of India has obliged me by 
identifying a large number of grasshoppers for cytotaxonomic studies. The technical assistance of 
my colleague Mr. R. Banerjee in preparing this manuscript is also acknowledged. 

CHRONOLOGICAL BIBLIOGRAPHY 

1. Rao, T. R. 1932a. Chromosome number in Pyrgomorphinae. Curro Sci., 1 : 41-42. 

2. Rao, T. R. 1932b. Further notes on the chromosomes of Pyrgomorphinae. Curro Sci., 1 : 101. 

3. Asana, 1. J. and Makino, S. 1934. The chromosomes of Poecilocera picla Fabr. (A short­
homed grasshopper). J. Univ. Bombay, 2 : 50-52. 

4. Rao, T. R. 1934a. On the spermatogonial divisions in Aularches miliaris L. Proc. Indian Acad. 
Sci., (B), 1 : 19-30. 

5. Rao, T. R. 1934b. Polymegalous spermatids in a grasshopper. Curro Sci., 2 : 239-241. 



16 Rec. zool. Surv. India, Occ. Paper No. 197 

6. Rao, T. R. 1934c. Chromosomal aberrations occuring in unirradiated grasshoppers. Half-yearly 
J. Mysore Univ., 7 : 5-14. 

7. Rao, T. R. 1937. A comparative study of the chromosomes of eight genera of Indian 
Pyrgomorphinae (Acrididae). J. Morph., 61 : 223-255. 

8. Asana, J. J., Makino, S. and Niiyama, H. 1939. A chromosomal survey of some Indian insects 
II. A comparative study of the chromosomes in six species of Acrididae. Jap. J. Genet., 
15 : 251-260. 

9. Ray-Chaudhuri, S. P. and Dutt, M. K. 1947. A comparative study of the chromosome structure 
and behaviour in three different genera of Indian grasshoppers. Proc. R. Soc. Edinb., 62 
: 292-298. 

10. Dutt, M. K. 1948. Meiosis and chiasma formation in Tristria pulvinata Uvarov (Catantopinae, 
Acrididae). Proc. zoo/. Soc. Beng., 1 : 49-57. 

11. Dutt, M. K. 1948. A cytological investigation on the genus Phloeoba (Acrididae). Proc. Nat. 
Inst. Sci. India, 14 : 13-20. 

12. Ray-Chaudhuri, S. P. and Bose, I. 1948. Meiosis in d~ploid and tetraploid spennatocytes of 
Attractomolpha sp. (Acrididae). Proc. zool. Soc. Beng., 1 : 1-12. 

13. Dutt, M. K. 1950. Studies on chromosome behaviour and sex chromosome in Chrotogonus 
sp. (Pyrgomorphinae, Acrididae). Proc. zool. Soc. Beng., 3 : 109-117. 

14. Ray-Chaudhuri, S. P. and Manna, G. K. 1950. On the frequency of association between non­
homologous chromosomes in the grasshopper Gesonia punctifrons. J. expo Zool., 114 : 
421-434. 

15. Dutt, M. K. 1951. Polyploidy in a short-homed grasshopper. Curro Sci., 20 : 327-328. 

16. Ray-Chaudhuri, S. P. and Manna, G. K. 1951. Chromosome evolution in wild populations of 
Acrididae Part I. On the occurrence of a supernumerary chromosome in A i%pus sp. Proc. 
Indian Acad. Sci., (B), 34 : 55-61. 

17. Srivastava, M. D. L. 1951. 'Lampbrush' fibres in the chromosomes of Chrotogonus incertus 
Bolivar. Nature, Lond., 167 : 775-776. 

18. Ray-Chaudhuri, S. P. and Guha, A. 1952. X and neo-Y mechanism of sex-determination in 
the grasshopper, Thisiocetrus pulcher. Nature, Lond., 169 : 78. 

19. Ray-Chaudhuri, S. P. and Sarkar, I. 1952. Frequency of dicentric bridges in meiosis in the 
grasshopper Gesonia punctifrons, produced by different dosages of X-rays. Science, N. Y., 
116 : 479-482. 

20. Sarkar, I. 1952. Effects of X-radiation on the meiotic chromosomes of the grasshopper, 
Gesonula punctifrons. D. Phil. Thesis, University of Calcutta, Calcutta. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 17 

21. Manna, G. K. 1954. A study of chromosomes during meiosis in fifteen species of Indian 
grasshoppers. Proc. zool. Soc. Calcutta, 7 : 39-58. 

22. Ray-Chaudhuri, S. P. and Pyne, C. K. 1954. Time-intensity factor in the production of dicentric 
bridges with Gamma rays of radium during meiosis in the grasshopper, Gesonula punctifrons. 
Science, N. Y., 119 : 685-686. 

23. Srivastava, M. D. L. 1954. Studies on the structure of the chromosomes of Chrotogonus 
incertus Bolivar (Acrididae). J. Genet., 52 : 480-493. 

24. Dutt, M. K. 1955. On the chromosome complement and meiosis in nine species of Indian 
grasshoppers. Proc. zool. Soc. Calcutta, 8 : 111-129. 

25. Nambiar, P. K. 1955. Effects of Urethane on mitosis and meiosis in the grasshopper, Poecilocera 
picla. Cyto logia , 20 : 339-357. 

26. Ray-Chaudhuri, S. P. and Guha, A. 1955. Supernumerary chromosomes in two populations of 
the grasshopper, A io lop us Spa B and their behaviour during spermatogenesis. J. Genet., S3 
: 363-378. 

27. Sarkar, I. 1955. A translocation heterozygote in the grasshopper Gesonula punctifrons. J. 
Hered., 46 : 157-160. 

28. Seshachar, B. R. and Nambiar, P. K. 1955. Segregation of bivalents in meiosis induced by 
chemicals. Experientia, 11 : 482-483. 

29. Sarkar, I. 1956. Effect of Nitrogen mustard on the meiotic chromosomes of two species of 
grasshoppers. Proc. zool. Soc. Calcutta, 9 : 115-121. 

30. Ray-Chaudhuri, S. P., Ghosh, T. N., Nandi, A. K. and Banerjee, G. C. 1957. X-ray induced 
chromosome breaks in grasshopper spermatocytes under varying conditions of wave length 
and temperature and their localization. Proc. zool. Soc. Calcutta, Mookerjee Memor. Vol. 
: 115-128. 

31. Sharma, G. P. and Parshad, R. 1957. Lampbrusn chromosomes in insects. Nature, Lond., 180 
: 147. 

32. Srivastava, M. D. L. 1957. Studies on the structure and behaviour of the chromosomes of 
Dissosteira carolina L. (Acrididae-Orthoptera). La cellule, 57 : 271-279. 

33. Chatterjee, N. 1958. Cytological studies on spermatogenesis of Eyprepocnemis Spa Curro Sci., 
27 : 98-99. 

34. Ray~Chaudhuri, s. P. and Sarkar, 1. 1958. The effect of p32 on the meiotic chromosomes of 
the grasshopper, Gesonula punctifrons. Nucleus, Calcutta, 1 : 123-130. 

35. Mathur, R. S. 1960. Studies on the nonnal and X-irradiated spermatogenesis of Stenobothrus 
viridulus and Schistocerca gregaria (Orthoptera). La Cellule, 61 : 173-190. 



18 Rec. zool. Surv. India, Occ. Paper No. 197 

36. Rao, S. R. V. 1960. The action of Urethane on chromosomes of Poecilocera picla (Fabr.). 
Memoirs Ind. Bot. Soc., 3 : 99-102. 

37. Ray-Chaudhuri, S. P. and Saha, A. K. 1960. On the protective action of Versene against 
radiation damage to grasshopper chromosomes. Proc. Nat. Inst. Sci. India, 26(B) : (Supple.) 
6-10. 

38. Srivastava, M. D. L. 1960. Meiotic aberrations in the spermatogenesis of Poecilocerus pictus 
(Acrididae-Orthoptera). La Cellule, 61 : 67-77. 

39. Ray-Chaudhuri, S. P. 1961. Induction of chromosome aberrations in the spermatocytes of 
grasshoppers. Nucleus, Calcutta, 4 : 47-66. 

40. Ray-Chaudhuri, S. P. 1961. Ionizing radiations and the induction of chromosome mutations 
in the germ cells. (Presidential address). Proc. 48th Indian Sci. Congr. : 1-23. 

41. Manna, G. K. and Mazumder, S. 1962. The grasshopper X-chromosome as an indicator for 
X-ray induced chromosome breakage. Proc. zool. Soc. Calcutta, 15 : 103-110. 

42. Ray~Chaudhuri, S. P., Chaudhuri, J. P. and Chatterjee, S. 1962. Cysteamine protection of 
grasshopper chromosomes from X-ray induced aberrations under aerobic and anaerobic 
conditions. Int. J. Radiat. Bioi., 5 : 591-595. 

43. Ray-Chaudhuri, S. P. and Sharma, T. 1962. Dicentric bridge and cleavage in grasshopper 
spermatocytes. Proc. zool. Soc. Calcutta, 15 : 83-88. 

44. Sharma, G. P., Parshad, R. and Bedi, T. S. 1962. Breakdown of the meiotic stability in 
Chrotogonus trachypterus (Blanchard) (Orthoptera : Acridoidea : Pyrgomorphidae). 
Research Bulletin (N. S.) of the Panjab University, 13 : 281-308. 

45. Sharma, T. 1962. Parthenogonic haploid embryos in the grasshopper, Aiolopus sp. Sci. Cult., 
28 : 345-346. 

46. Mangalangi, N. K. and Subramaniam, M. K. 1963. A haematoxylin squash technique for the 
study of grasshopper chromosomes. Curro Sci., 32 : 364-366. 

47. Manna, G. K. and Chatterjee, K. 1963. Polymorphic sex chromosomes in Euprepocnemis sp. 
I. The meiosis in the XO type male and in the neo-X and neo-Y type male. Nucleus, 
Calcutta,6: 121-134. 

48. Rajasekarasetty, M. R. 1963. Chromosomal dynamics of Gastrimargus. Nature, Lond., 197 : 
622-623. 

49. Sharma, G. P., Parshad, R. and Bedi, T. S. 1963. A translocation heterozygote in Chrotogonus 
trachypterus. J. Hered., 54 : 62-65. 

50. Sharma, G. P., Parshad, R. and Gupta, M. L. 1963. On the se'asonal variation in the mean 
chiasma frequency per nucleus in the wild population of Chrotogonus trachypterus 
(Blanchard) (Orthoptera : Acridoidea : Pyrgomorphidae). Research Bulletin (N. S.) o/the 
Pa/~iab University, 14 : 313-315. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 19 

51. Mantla, G. K. and Mazumder, S. C. 1964. Ethyl alcohol induced sex chronlosome breakage 
in the grasshopper, Phloeoba antennata. Die Naturwissenschaften, 24 : 646. 

52. Manna, G. K. and Roy, D. 1964. Grasshopper spermatocyte chromosomal changes induced 
by pH alterations. Die Naturwissenschaften, 20 : 493-494. 

53. Sharma, G. P., Parshad, R. and Aggarwal, B. M. 1964. Cytochemical analysis of the lampbrush 
fibres in the chromosomes of Chrotogonus trachypterus (Blanchard) (Orthoptera : Acridoidea 
: Pyrgomorphidae). Research Bulletin (N. S.) of the Panjab University, 15 : 47-49. 

54. Chaudhuri, J. P. 1965. Chemical protection of grasshopper chromosomes from X-ray induced 
aberrations. Ph. D. Thesis, Banaras Hindu University, Varanasi. 

55. Manna, G. K. and Das, R. K. 1965. The effect of Ethyl alcohol on the spermatocyte divisional 
stages of the grasshopper, Phloeoba antennata. M. Sc. Dissertation, University of Kalyani, 
Kalyani. 

56. Manna, G. K. and Mazumder, S. C. 1965. "Supernumerary" of "degenerated" chromosome 
(?) in a chromosomally aberrant cryptosacci grasshopper, Tristria pulvinata Uvarov. 
Experientia, 21 : 139-142. 

57. Manna, G. K. and Parida, B. B. 1965. Aluminium chloride induced meiotic chromosome 
aberrations in the grasshopper, Phloeoba ante~nata. Die Naturwissenschaften, 23 : 
647-648. 

58. Manna, G. K. and Parida, B. B. 1965. Differently administered Colchicine effects upon the 
testis cells of the grasshopper, Spathosternum prasiniferum. Cytologia, 30 : 392-401. 

59. Rajasekarasetty, M. R. 1965. Sperm-dimegaly in Gastrimargus sp. (Family: Acrididae, Order 
: Orthoptera). Half-yearly J. Mysore Univ., 18 : 1-4. 

60. Sharma, G. P., Parshad, R. and Gupta, M. L. 1965. Chromosomal variations in the male germ 
cells of Chrotogonus trachypterus (Blanchard) (Orthoptera : Acridoidea : Pyrgomorphidae) 
from Ottu (Punjab). La Cellule, 65 : 295-314. 

61. Desai, V. B., Sirsi, M., Shankarappa, M. and Kasturibai, A. R. 1966. Studies on the toxicity 
of Abrus precatorius L. Part I - Effect of aqueous extracts of seeds on mitosis & meiosis 
in grasshopper, Poecilocera piela. Indian J. Exp. Bioi., 4 : 164-166. 

62. Dutt, M. K. 1966. Chromosomes of Schistocerca gregaria (Forskal). Curro Sci., 35 : 497. 

63. Elayidom, N. B. and Subramaniam, M. K. 1966. Some interesting cytological features of male 
Spathosternum prasiniferum Walk. Curro Sci., 3S : 357-358. 

64. Manna, G. K. and Lahiri, M. 1966. Effects of Cupferron on the spermatocyte chromosomes 
of three species of grasshoppers. J. Cytol. and Genet., 1 : 75-86. 

65. Manna, G. K. and Mukherjee, P. K. 1966. Spermatocyte chromosome aberrations in two 
species of grasshoppers M two different ionic activities. Nucleus, Calcutta, 9 : 119-13 1. 



20 Ree. zool. Surv. India, Oee. Paper No. 197 

66. Mazumder. S. C. 1966. Spontaneous and induced chromosome aberrations in grasshoppers. 
Ph. D. Thesis, University of Kalyani, Kalyani. 

67. Sharma, G. P. 1966. Chromosomes in relation to taxonomy and phylogenetic relationship of 
the animals. (Presidential address). Proc. 53rd Indian Sci. Congr. : 1-12. 

68. Sharma, T. 1966. Study on dicentric bridges during meiosis in X-ray induced struc~l 
heterozygotes of grasshopper. Proc. of the Seminar of International Cell Biology, Bombay 
: 282-285. 

69. Srivastava, M. D. L. and Bachher, K. S. 1966. Effect of X-rays on the chromosomes of 
Chrotogonus incertus Bolivar (Acrididae). Caryologia, 19 : 513-521. 

70. Dutt, M. K. 1967. Cytological studies on Locusta migratoria. Sci. Cult., 33 : 384-385. 

71. Jain, H. K. and Singh, U. 1967. Actinomycin D induced chromosome breakage and suppression 
of meiosis in the locust, Schistocerca gregaria. Chromosoma, 21 : 463-471. 

72. Manna, G. K. 1967. Cytological analysis of the sex chromosome from testis cells of grasshoppers 
- a review. Nucleus, Calcutta, 10 : 64-80. 

73. Manna, G. K. and Mazumder, S. C. 1967. Qualitative aspects of X-ray induced sex chromosome 
aberrations in grasshoppers. Nucleus, Calcutta, 10 : 128-139. 

74. Manna, G. K. and Mazumder, S. C. 1967. Evolution of caryotype in an interesting species of 
grasshopper, Tristria pu!vinata Uvarov. Cytologia, 32 : 236-247. 

75. Manna, G. K. and Parida, B. B. 1967. Fonnalin induced sex chromosome breakage in the 
spermatocyte cells of the grasshopper, Tristria pulvinata. J. Cytol. and Genet., 2 : 86-91. 

76. Mazumder, S. C. and Manna, G. K. 1967. A quantitative study of the X-ray induced sex 
chromosome aberrations in grasshopper. Nucleus, Calcutta, 10 : 140-158. 

77. Rahiman, M. A. and Rajasekarasetty, M. R. 1967. Intraspecific karyotypic variation in different 
populations of Poeeilocera pieta (Simon). J. Cytol. and Genet., 1 : 32-53. 

78. Rahiman, M. A. and Rajasekarasetty, M. R. 1967. Nuclear phenotype of Locusta migratoria. 
La Cellu~e, 66 : 301-310. 

79. Sharma, G. P., Gupta, M. L. and Randhawa, G. S. 1967. Polysomy in Chrotogonus trachypterus 
(Blanchard) (Orthoptera : Acridoidea : Pyrgomorphidae) from three more populations and 
its possible role in animal speciation. Research Bulletin (N. S.) of the Panjab University, 
18 : 157-163. 

80. Sharma, T. 1967. Studies on radiation induced structural heterozygotes in grasshopper. Ph. D. 
Thesis, Banaras Hindu University, Varanasi. . 

81. Gururaj, M. E. and Rajasekarasetty, M. R. 1967-68. Chromosomal variation in a natural 
population of Chrotogonus oxypterus (Acrididae-Orthoptera). Half-yrly J. Mysore Univ., 
(B), 21 : 31 .. 40. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 21 

82. Hussain, B. H. and Rajasekarasetty, M. R. 1968-69. Chromosomal variation in the 
spermatogenesis of grasshopper, Poecilocera picla (Acrididae-Orthoptera). Half-yrly J. 
Mysore Univ., (B), 22 : 47-55. 

83. Manna, G. K. and Mazumder, S. C. 1968. Induced X-chromosomal aberrations in the study 
of intra- and interspecific radiosensitivity of grasshoppers. Nucleus, Calcutta, 11 : 
197-207. 

84. Manna, G. K. and Parida, B. B. 1968. Effects of BUDR (5 Bromodeoxyuridine) on the 
spermatocyte chromosomes of the grasshopper, Phloeoba antennata. Nucleus, Calcutta, 11 
: 50-52. 

85. Srivastava, M. D. L. 1968. The structure of chromosomes (Presidential address). Proc. 55th 
Indian Sci. Congr. : 1-14. 

86. Gururaj, M. E. and Rajasekarasetty, M. R. 1969. Effects of X-rays on the meiotic cells of 
Poecilocera picta (Acrididae Orthoptera) II. Inter-relationships of aberrations. Ind. J. Hered., 
1 : 35-44. 

87. Jain, H. K. and Singh, U. 1969. RNA synthesis and chromosome behaviour in Schistocerca. 
Chromosome Today, 2 : 70-74. 

88. Manna, G. K. 1969. Some aspects of chromosome cytology (Presidential address). Proc. 56th 
Indian Sci. Congr. : 185-214. 

89. Mazumder, S. C. and Manna, G. K. 1969. X-ray induced damages to the meiotic chromosomes 
of grasshopp'ers and their repair. Sci. Cult., 35 : 510-514. 

90. Rajasekarasetty, M. R. 1969. Chromosomal abnormalities in wild populations of some Acridids. 
Indian J. Hered., 1 : 125-141. 

91. Bhunya, S. P. 1970. Spontaneous and chemically induced spermatocyte chromosome aberrations 
in short-homed grasshoppers. Ph. D. Thesis University of Kalyani, Kalyani. 

92. Chatterjee, A. K. and Pradhan, S. 1970. Chromosomes of male Sikkimiana darjeelingensis 
Bolivar (Orthoptera-Acrididae). Sci. CuIt., 36 : 560-561. 

93. Gururaj, M. E. and Rajasekarasetty, M. R. 1970. Effect of X-rays on the meiotic cells of 
Poeciloeera pieta. Ind. J. Hered., 2 : 103-112. 

94. Parida, B. B. 1970. A study on grasshoppers spermatocyte chromosome aberrations induced 
by various chemicals. Ph. D. Thesis University of Kalyani, Kalyani. 

95. Bhunya, S.P. 1971. Natural heterozygotes in a species of grasshopper, Spathosternum 
prasiniferum. J. Cytol. and Genet. Congr. Supple : 241-245. (Proc. First All India Congr. 
Cytol. and Genet. 1971). 

96. Chatterjee, K., Majhi, A. and Barik, S. K. 1971. A study of chromosomes during meiosis in 
four species of Indian grasshoppers. CaryoIogia, 24 : 447-455. 



22 Rec. zool. Surv. India, Occ. Paper No. ) 97 . 

97. Desai, V. B., Sirsi, M., Shankarappa, M. and Kasturibai, A. R. 1971. Chemical and 
pharmacological investigations on the seeds of Abrus preeatorius Linn. : Part II - Effect 
of seeds on mitosis & meiosis in grasshopper, Poecilocera pieta & some ciliates. Indian 
J. Exp. Bioi., 9 : 369-371. 

98. Elayidom, N. B. 1971. An unequal pair of long chromosomes 'as the characteristic of 
Spathosternum prasiniferum Walk. (Acrididae, Orthoptera). Cytologia, 36 : 26-33. 

99. Gururaj, M. E. and Rajasekarasetty, M. R. 1971. Impact of B-chromosome polymorphism on 
the endophenotype of Acrotylus humbertianus (Acridoidea : Orthoptera). J. Cytol. and 
Genet. Congr. Suppl. : 151-158. (Proc. First AI/India Congr. Cytol. and Genet. 1971). 

100. Manna, G. K. and Parida, B. B. 1971. Grasshopper spermatocyte chromosome aberrations 
induced by Phenol. J. Cytol. and Genet. Congr. Suppl. : 231-236 (Proe. First All India 
Congr. Cytol. and Genet. 1971). 

101. Rahiman, M. A. and Rajasekarasetty, M. R. 1971. Effects of constant temperature on the 
male meiosis of Poeciloeera pieta. Half-yrly J. Mysore Univ., (B), 24 : 1-26. 

102. Chatterjee, A. K. 1972. A note on the chiasma frequency and meiotic abnormalities in the 
males of Sikkimiana darjeelingensis Bolivar. Curro Sci., 41 : 79. 

103. Manna, G. K. 1972. Heterochromatization, a common cause for the origin of diversified 
chromosomal constitutions in some Orthopteroid species. Proc. natn. Acad. Sci. India, 42 
(B) : 55-66. 

104. Manna, G. K. and Bhunya, S. P. 1972. Insulin induced grasshopper's spermatocyte chromosome 
aberration. Proc. natn. Aead. Sci. India, 42(B) : 91-93. 

105. Manna, G. K. and Bhunya, S. P. 1972. Tetracycline induced spermatocyte chromosomal 
aberrations in the grasshopper, Spathosternum prasiniferum. J. Cytol. and Genet., 7 : 11-
16. 

106. Manna, G. K. and Parida, B. B. 1972. Differential Maleic hydrazide (MH) sensitivity shown 
by the spermatocyte chromosomes in five species of grasshoppers. Cytologia, 37 : 345-
353. 

107. Parida, B. B. 1972. Spermatocyte chromosome aberrations induced by antibiotics in 
grasshoppers. 1. Penicillin. Sci. Cult., 38 : 523-525. 

108. Parida, B. B., Das, C. C. and Baig, S. 1972. Calcium chloride induced meiotic chromosome 
aberrations in grasshopper, Spathosternum prasiniferum. Curro Sci., 41 : 457-458. 

109. Rahiman, M. A. and Rajasekarasetty, M. R. 1972-73. Effects of 17 Beta-Estradiol and 
Cortisone acetate on the male meiosis of Poeeiloeera piela. Half-yrly. J. Mysore Univ., 
(B), 2S : 79-98. 

1 to. Ray-Chaudhuri, S. P. (Ed.) 1973. Progress of Zoology and Entomology. IN : A Decade 
(1963-72) of Science in India .. Indian Science Congress Association, Calcutta. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 23 

Ill. Saha, A. K. and Chakraborty, A. 1973. Cytological effect of Versene on the production of 
dicentric bridges in spermatocytic chromosomes of grasshopper, Spathosternum prasiniferum 
Walker, Indian J. Exp. Bioi., 11 : 351-352. 

112. Reddy, P. V., Reddy, G. P. V. and Subramanyam, S. 1974. Cytological effects of the insecticide 
"Sevin" on the meiotic cells of Poecilocerus pictus. Curro Sci., 43 : 187-189. 

113. Saha, A. K. 1974. EDT A-induced chromosome aberrations in grasshopper germinal cells. 
Chromosome In! Serv., 16 : 18-20. 

114. Saha, A. K. and Khudabaksh, A. R. 1974. Cytological effect of Dihydroxychalcone on 
germinal chromosomes of grasshopper. Chromosome In! Serv., 16 : 9. 

115. Saha, A. K. and Khudabaksh, A. R. 1974. Chromosome aberrations induced by Me.thanol in 
germinal cells of grasshopper, Oxya velox Fabricius. Indian J. Exp. Bioi., 12 : 72-75. 

116. Saha, A. K. and Khudabaksh, A. R. 1974. Action of 2', 4' -dihydroxychalcone on grasshopper 
spermatocytic chromosomes. Cyto logia , 39 : 357-366. 

117. Sharma, G. P., Handa, S. M. and Mandhar, N. 1974. DNA in the testis of Locusta migratoria 
and Acrida exaltata (Acrididae : Orthoptera). Research Bulletin (N. S.) of the Panjab 
University, 25 : 121. 

118. Sharma, G. P., Mittal, O. P. and Kaur, S. 1974. Size variation and differential coiling of 
chromosomes in Chrotogonus trachypterus (Blanchard). Research Bulletin (N. S.) of the 
Panjab University, 25 : 21-25. 

119. Sharma, G. P., Mittal, O. P. and Yadav, J. S. 1974. Chromosome behaviour in an Indian 
grasshopper Tryxalis indica Thunb. Research Bulletin (N. S.) of the Panjab University, 25 
: 1-4. 

120. Ved Brat, S. and Sethi, S. K. 1974. Polymorphism for meiotic characters in grasshopper. 
Nucleus, Calcutta, 17 : 28-32. 

121. Bhunya, S. P. and Behera, H. N. 1975. Occurrence of tetraploidy in the male germ cells of 
a grasshopper, Poecilocerus pictus (Acrididae-Orthoptera). J. Cytol. and Genet. Congr. 
Suppl. : 29-32 (Proc. Second All India Congr. Cytol. and Genet. 1975). 

122. Bhunya, S. P. and Behera, J. 1975. Magnetic force and hereditary material: II. Anaphase 
stage sensitivity of sandhoppers chromosome. J. Cytol. and Genet. Supple : 33-38. (Proc. 
Second All India Congr. Cytol and Genet. 1975). 

123. Chatterjee, C. 1975. Constitutive heterochromatin in grasshoppers. J. Cytol. and Genet. 
Congr. Suppl. : 48-53. (Proc. Second All India Congr. Cytol. and Genet. 1975). 

124. Ghosh, M. and Duttagupta, A. K. 1975. Effect of Mytomycin C and X-irradiation under 
different experimental conditions on the induction of chromosomal aberrations in Gesonula 
punctifrons. J. Cytol. and Genet. Congr. Supple : 81-86. (Proc. Second All India Congr. 
Cytol. and Genet. 1975). 



24 Ree. zot>t'Surv. India/Oce. Paper No: 197 

125. Kumaraswamy, K. R. and Rajasekarasetty, M. R. 1975. The chromosomal architectUre of 
Poekilocerus pictus (Acrididae : Orthoptera). Chromosome Inf. Serv., 19 : 26-28. 

126. Kumaraswamy, K. R. and Rajasekarasetty, M. R. 1975. Effects of Gamma rays on the 
meiotic chromosomes of Poecilocera pieta (Orthoptera). Egypt. J. Genet. Cytol., 4 : 
433-437. 

127. Subramanyam, S. and Reddy, G. P. V. 1975. Effects of Penicilline and Streptomycin on 
Poecilocerus pictus - A cytological study. Proc. Indian Acad. Sci., 81 (B) : 118-126. 

128. Kacker, R. K. and Singh, Ashok, K. 1976. Cytotaxonomic studies in Orthoptera I. Chromosome 
number in six species of grasshoppers from Himachal Pradesh. News 1. zool. Surv. India, 
2 : 117-118. 

129. Kumaraswamy, K. R. and Rajasekarasetty, M. R. 1976. Pattern of C-banding in Acrida 
turrita (Acrididae-Orthoptera). Curro Sci., 45 : 762-763. 

130. Kumaraswamy, K. R. and Rajasekarasetty, M. R. 1976. A modified teclmique for grasshopper 
chromosome preparations. Entomon, 1 : 83-84. 

131. Kumaraswamy, K. R. and Rajasekarasetty, M. R. 1976. C-banding in male meiotic 
chromosomes of Poekilocerus p;ctus (Acrididae : Orthoptera). Proc. Indian A cad. Sci., 
83(B) : 139-142. 

132. Mohanta, B. K. and Parida, B. B. 1976. Spermatocyte chromosome aberrations induced by 
antibiotics in grasshoppers. 2. Mitomycin-C. Sci. Cult., 42 : 158-159. 

133. Kacker, R. K. and Singh, Ashok, K. 1977. Cytotaxonomic studies in Orthoptera II. A study 
of chromosomes in eight species of grasshoppers. Newsl. zool. Surv. India, 3 : 53-54. 

134. Kumaraswamy, K. R. 1977. Contribution to the cell biology of Orthoptera. Ph. D. Thesis, 
University of Mysore, Mysore. 

135. Kumaraswamy, K. R. and Rajasekarasetty, M. R. 1977. Preliminary studies on the effects of 
Cadmium chloride on the meiotic chromosomes. Curro Sci., 46 : 475-478. 

136. Mittal, O. P. and Soni, R. M. 1977. Chromosomes in the male germ-cells of two species of 
grasshoppers. Research Bulletin (Science) of the Panjab University, 28 : 205-206. 

137. Saha, A. K. and Chattopadhyay, S. C. 1977. Studies on the effect of Atropine in the production 
of chromosome anomalies in spermatocytic chromosomes of Indian acridid grasshopper. 
Chromosome Inf. Serv., 22 : 3-5. 

138. Kumaraswamy, K. R. and Rajasekarasetty, M. R. 1978. Chromosomal repattering in Acrididae. 
Cytobios, 19 : 21-26. 

139. Saha, A. K. 1978. A new technical advance in dissection, fixation and preservation of 
grasshopper testes for cytological permanent squash preparation of chromosomes. 
Chromosome Inf. Serv., 25 : 3. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 25 

140. Saha, A. K. and Chattopadhyay, S. C. 1978. Chromosome-breaking proclivities of a respiratory 
inhibitor in the male germinal cells of Spathosternum prasiniferum. Chromosome In! 
Serv., 25 : 13-15. 

141. Venkat, R. P. and Sreenivasulu, B. 1978. Effect of 2-(3-pyridyl)-1, 8-naphthyridine and 2-
methyl-3-acetyl-l, 8-napthyridine on chromosomes of germ cells in Poekilocerus pictus 
(Orthoptera). Cytobios, 22 : 25-31. 

142. Das, B. C., Raman, R. and Sharma, T. 1979. Chromosome condensation and Hoechst 33258 
fluorescence in meiotic chromosomes of the grasshopper Spathosternum prasiniferum 
(Walker). Chromosoma, 70 : 251-258. 

143. lameela and Subramanyam, S. 1979. Cytogenetic action of the antihypertensive agent 
Adelphane on meiotic cells of P. pictus. Mutation Res., 67 : 295-299. 

144. Majumdar, K., Chatterjee, C. and Ray-Chaudhuri, S. P. 1979. Uridine incorporation In 
constitutive heterochromatin in grasshopper. Nucleus, Calcutta, 22 : 149-152. 

145. Rajasekarasetty, M. R. and Kumaraswamy, K. R. 1979. Gamma ray induced bridges in the 
c.hromosomes of Poekilocerus pictus (Acrididae : Orthoptera). Nucleus, Calcutta, 22 : 
6-11. 

146. Saha, A. K. and Chattopadhyay, S. C. 1979. Clastogenic effects of Mercuric chloride on the 
spermatocytic chromosomes of an Acridid grasshopper, Spathosternum prasiniferum. 
Chromosome In! Serv., 26 : 7-9. 

147. Saha, A. K. 1980. A method for dissection, fixation, storage of grasshopper testes for squash 
preparation of chromosomes. Cell Biology Newsletter, 1 : 15. 

148. Singh, Ashok, K. and Kacker, R. K. 1980. Cytotaxonomical research. IN : State of Art 
Report, Zoology. Zoological Survey of India. (Director, Zoological Survey of India, Ed.) 
: 278-293. 

149. Aswathanarayana, N. V., Ashwath, S. K. and Manjunatha, K. R. 1981. On the occurrence of 
metacentrics in a south Indian grasshopper. Curro Sci., 50 : 293-294. 

150. Saha, A. K. 1981. The chelating effect of Sodium citrate on the production of chromosome 
aberrations in Acridid grasshopper Spathosternum prasiniferum Walker. Perspectives in 
Cytology and Genetics, 3 : 583-586. 

151. Singh, U. 1981. Effect of Cycloheximide on chromosome pairing in Schistocera gregaria. 
Nucleus, Calcutta, 24 : 42-46. 

152. Yadav, J. S., Karamjeet and Yadav, A. S. 1981. Occurrence of neo-XY system in Tryxalis 
indica Thunb. Caryologia, 34 : 311-316. 

153. Saha, A. K. and Sircar, S. 1982. Experimental studies on the chromosome aberrations 
induced by DIECA in gonads of male grasshoppers, Spathosternum prasiniferum Walker. 
North Bengal University Review (Sci. and Techno.), 3 : 53-56. 



26 Rec. zool. Surv. India, Occ. Paper No. 197 

154. Yadav, J. S. and Yadav, A. S. 1982. Breakdown of meiotic stability in Tristria pulvinata 
Uvarov (Acrididae : Orthoptera). J. Anim. Morphol. Physiol., 29 : 202-210. 

155. Sharma, G. P., Handa, S. M. and Mandhar, N. 1983. Chromosomal studies on two species 
of grasshoppers (Acrididae : Orthoptera). Research Bulletin (Science) of the Panjab 
University, 34 : 191-199. 

156. Yadav, A. S. 1983. Chromosome studies of some hoppers. Ph. D. Thesis, Kurukshetra 
University, Kurukshetra. 

157. Yadav, J. S. and Yadav, A. S. 1983. Karyotypic analysis of five species of grasshoppers 
(Acridoidea : Orthoptera). J. Anim. Morph. Physiol., 30 : 42-48. 

158. Yadav, J. S. and Yadav, A. S. 1983. Analysis of hopper chromosomes with banding techniques. 
I. Ph/aeoba infumata Brunn (Tryxalinae : Acrididae) and A tractomorpha crenulata F. 
(Pyrgomorphinae : Acrididae). Bi%gia, 29 : 47-53. 

159. Saha, A. K. and Sircar, S. 1984. Effect of Calcium lactate on spermatocytic chromosomes 
of grasshopper Spathosternum prasiniferum. Environment and Ecology, 2 : 278-282. 

160. Yadav, J. S. and Yadav, A. S. 1984. Aflatoxin induced structural aberrations in grasshopper 
chromosomes. IN : Environment and Biotic Interaction (Proc. IV AI/India Symposium of 
Environmental Biologists, 1981). (A. K. Dattagupta and R. P. Malyvar, Eds.) : 52-57. 

161. Yadav, 1. S. and Yadav, A. S. 1985. Centric fusions in an Indian grasshopper (Acrididae : 
Orthoptera). Cell and Chromosome Research, 8 : 43-44. 

162. Kacker, R. K., Kulkarni, P. P. and Singh, Ashok, ·K. 1986. Techniques for the chromosome 
preparation for cytotaxonomic studies. IN : Manual. Collection, Preservation, Identification 
of Insects and Mites of Economic Importance, Zoological Survey of India, Calcutta. 
(Director, Zoological Survey of India, Ed.) : 241-250. 

163. Manna, G. K. 1986. Sex chromosome of some insects as model for studying X-ray effects. 
IN : Recent Advances in Entomology. (S. C. Pathak Ed.), Today and Tomorrow Publishers 
: 173-193. 

164. Saha, A. K., Chatterjee, S. C. and Goswami, S. K. 1986. Mutagenic response of spermatocytic 
chromosomes of an Acridid grasshopper to Mercuric chloride. Environment and Ecology, 
4 : 320-323. 

165. Saha, A. K., Chatterjee, S. and Goswami, S. K. 1986. Effect of an antibacterial drug 
Sulfanilamide on male germinal chromosomes of the grasshopper Spathosternum 
prasiniferum. Environlnent and Ecology, 4 : 397-399. 

166. Saraswathi, T. and Venkat, R. P. 1986. Cytogenetic effects of some antibacterial agents on 
the meiotic chromosomes of Poekilocerus pic/us. Perspectives in Cytology and Genetics, 
5 : 423-427. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 27 

167. Yadav, J. S. and Yadav, A. S. 1986. Chromosome number and sex-determining mechanisms 
in thirty species of Indian Orthoptera. Folia bioI. (Krakow), 34 : 277-284. 

168. Ghosh, S. N., Bhattacharya, M. and Rao, S. R. V. 1987. DNA replication in the spennatogonial 
cells of Gryllotalpa fossor and Schistocerca gregaria (Orthoptera). Insect Sci. Applic., 8 
: 359-364. 

169. Saha, A. K., Chattopadhyay, S. and Roy, B. 1987. Effect of Tertiary butyl alcohol treatment 
on the grasshopper meiotic chromosomes in the male line. Environment and Ecology, 5 : 
321-324. 

170. Umadevi, K. and Aswathanarayana, N. V. 1987. Coptarca punctaria (Walker), an unique 
Indian Acridid with chromosomal polymorphism (Order: Orthoptera, Class: Insecta). 
Curro Sci., 56 : 317-318. 

171. Yadav, 1. S. ~nd Yadav, A. S. 1987. Localisation of NORs in spermatogonial metaphase 
chromosomes of six species of grasshoppers. Genetica, 74 : 155-160. 

172. Roy, B. 1988. Studies on the chemical clastogenesis in male meiotic chromosomes of Acridid 
grasshopper. Ph. D. Thesis, University of Kalyani, Kalyani. 

173. Saba, A. K., Chatterjee, S. and Goswami, S. K. 1988. Hydroxyquinoline-induced aberrations 
in spermatocytic chromosomes of short-homed grasshopper Spathosternum prasiniferum. 
Environment and Ecology, 6 : 311-314. 

174. Saha, A. K. and Goswami, S. K. 1988. Effect of DMBA on the male meiotic chromosomes 
of the grasshopper Spathosternum prasiniferum in aberration induction. Environment and 
Ecology, 6 : 406-409. 

175. Saha, A. K., Goswami, S. K. and Datta, U. 1989. Effect of the extract of Lathyrus seeds on 
male germinal chromosomes of the grasshopper Spathosternum prasiniferUm, Environment 
and Ecology, 7 : 74-77. 

176. Sur, P. K., and Manna, G. K. 1989. A preliminary study of the X-ray induced male meiotic 
chromosome aberration of the grasshopper, Oxya velox. Perspectives in Cytology and 
Genetics, 6 : 895-899. 

177. Yadav, J. S. and Yadav, A. S. 1989. On chromosomal aberrations ,in the natural populations 
of some grasshoppers. Genet. Iber., 41 : 37-46. 

178. Mahmood, R. and Vasudev, V. 1990. Inducible protective processes in animal systems. I. 
Clastogenic adaptation triggered by Ethyl methanesulfonate (EMS) in Poecilocerus pictus. 
Bioi. Zent. bl., 109 : 41-43. 

179. Manna, G. K. 1990. Cytotaxonomy. IN : Taxonomy in Environmental Management and 
Modern Biology. Zoological Survey of India, (M. S. Jairajpuri Ed.) : 177-194. 

180. Saba, A. K., Goswami, S. K. and Datta; U. 1990. Effect ofTMBA (Trimethylbenzanthracene) 
on male germinal chromosomes of the grasshopper' Spathosternum prasiniferum. 
Environment and Ecology, 8 : 329-334. 



28 Rec. zool. Surv. India, Occ. Paper No. 197 

181. Yadav, J. S. and Yadav, A. S. 1990. X-autosome fusion in Catantopine grasshoppers 
(AGridoidea : Orthoptera). Cytobios, 61 : 21-30. 

182. Manna, G. K. 1991. Spermatocyte chromosomes of short-homed grasshoppers as a means 
in genotoxicity assay. Ann. Entomol., 9 : 31-37. 

183. Mahmood, R. and Vasudev, V. 1992. Inducible protective process in animal systems. III. 
Adaptive response of meiotic cells of the grasshoppers Poecilocerus pictus, to a low dose 
of Ethyl methanesulphonate. Mutat. Res., 283 : 243-247. 

184. Saha, A. K. and Datta, U. 1992. Clastogenic effect of Isopropanol ot) male gonadal 
chromosomes of Spathosternum prasiniferum Walker. Perspectives in Cytology and 
Genetics,7: 519-527. 

185. Mahmood, R. and Vasudev, V. 1993. Effect of Ethyl methanesulfonate on the meiotic 
chromosomes of grasshopper, Poecilocerus pictus : Dose-effect relationships. Bioi. Zen/. 
bl., 112 : 288-299. 

186. Yadav, J. S. and Yadav, A. S. 1993. Distribution of C-heterochromatin in seventeen species 
of grasshoppers. Nucleus, Calcutta, 36 : 51-56. 

187. Mahmood, R. and Vasudev, V. 1994. Inducible protective process in animal systems. V. 
Clastogenic adaptation triggered by low dose of Methyl methanesulfonate (MMS) in 
Poecilocerus pictus. Bioi. Zbl., 113 : 293-303. 

188. Mohapatra, B. 1995. DNA damage and repair induced by X-irradiation in male germ cells. 
Ph. D. Thesis, Banaras Hindu University, Varanasi. 

189. Yadav, J. S. and Yadav, A. S. 1994. Cytoevolutionary pathways in Acridoidea. IN : Perspectives 
in Entomological Research. (0. P. Agrawal, Ed.), Scientific Publishers, Jodhpur: 191-209. 

190. Yadav, J. S. and Yadav, A. S. 1996. Karyotypic diversity in grasshopper Tristria pulvinata 
Uv. IN : Some Facets of Biodiversity (R. K. Kohli, N. Jemath and D. Batish Eds.) MIs 
Research Periodicals and Book Services Inc. : 229-247. 

191. Vasudev, V., Mahmood, R., Harish, S. K. and Guruprasad, K. P. 1997. Comparative analysis 
of error-free DNA repair (adaptive response) induced by EMS and MMS in Poecilocerus 
pictus and mouse. IN : Environmental Pollution and Genetic Risk (M. H. Prasad and P. 
P. Reddy Ed.) : 59-68. 

192. Vasudev, V., Mahmood, R., Harish, S. K. and Guruprasad, K. P. 1998. Effect of Methyl 
nlethanesulphonate on the meiotic chromosomes of grasshopper, Poecilocerus pictus. Dose 
effect relationships. Proc. Acad. Environ. Bioi., 7 : 73-80. 

193. Yadav, S. and Yadav, J. S. 1999. Evolution of sex chromosome systems in Acridoidea 
(Orthoptera). IN : Some Aspects on the Insight of Insect Biology (R. C. Sobti and J. S. 
Yadav Eds.) : 195-204. 



SINGH: A Catalogue of Experimental Studies on Grasshopper Chromosome in India 29 

Abstract Publications: 

194. Asana, J. J. 1928. A preliminary note on the spermatogenesis of Poecilocera pieta Fabr., 
Sub-family Pyrgomorphinae, Orthoptera. Proe. 15th Indian Sci. Congr. Abstract Part III : 
191-192. 

195. Asana, J. J. 1930. Studies on the chromosomes of Indian Acrididae. Proe. 17th Indian Sci. 
Congr. Abstract Part III : 262. 

196. Asana, J. J. 1931. Studies on the chromosomes of Indian Orthoptera. Proe. 18th Indian Sci. 
Congr. Abstract Part III : 224. 

197. Rao, T. R. 1933. Spermatogenesis in Orthaeris (Acrididae). Proe. 20th Indian Sci. Congr. 
Abstract Part III : 

198. Rao, T. R. 1940. Chiasma frequency and chromosome length in closely related members of 
Pyrgomorphinae (Acrididae). Proc. 27th Indian Sci. Congr. Abstract Part III : 159. 

199. Asana, J. J. and Mahabale, T. S. 1945. Spermatogenesis in Sehistocerea gregaria Forsk. 
Proc. 32nd Indian Sci. Congr. Abstract Part III : 96. 

200. Inamdar, N. B. 1945. Heteropycnosis in the X-chromosome of Chrotogonus sp. (Acrididae). 
Proc. 32nd Indian Sci. Congr. Abstract Part IV : 7-8. 

201. Ray-Chaudhuri, S. P. and Bose, 1. 1949. Nucleic acid cycle and the time of division of the 
heterochromatic sex chromosome of the grasshopper, Atractomorpha sp. (Acrididae). Proc. 
36th Indian Sci. Congr. Abstract Part III : 153. 

202. Ray-Chaudhuri, S. P. and Manna, G. K. 1949. On the behaviour of a supernumerary 
chromosome in the chromosome complex of some individuals in the natural population of 
the grasshopper Ai%pus sp. (Acrididae). Proc. 36th Indian Sci. Congr. Abstract Part III 
: 154. 

203. Ray-Chaudhuri, S. P. and Manna, G. K. 1949. Effect of cold treatment on the frequency of 
non-homologous chromosome association in the grasshopper, Catantops trisinteressonute 
(Acrididae). Proc. 36th Indian Sci. Congr. Abstract Part III : 154. 

204. Bose, 1. 1950. Effect of X-rays on the meiotic chromosomes of Gesonia punctifrons 
(Acrididae). Proc. 37th Indian Sci. Congr. Abstract Part III : 234. 

205. Dutt, M. K. 1950. Studies on chromosome behaviour (Oedipodinae, Acrididae). Proc. 37th 
Indian Sci. Congr. Abstract Part III : 232. 

206. Dutt, M. K. 1950. Studies on the chromosome behaviour and sex chromosome in Chrotogonus 
sp. (Acrididae, Pyrgomorphinae). Proc. 37th Indian Sci. Congr. Abstract Part III : 233. 

207. Dutt, M. K. 1952. Polyploidy in the spermatocytes of some Acridids. Proc. 39th Indian Sci. 
Congr. Abstract Part III : 312. 



30 Rec. zool. Surv. India, Occ. Paper No. 197 

208. Ray-Chaudhuri, S. P. t Dasgupta, N. N. and Guha, A. 1952. A new method for the study of 
the chromosomes of grasshoppers by the Electron microscope. Proc. 39th Indian Sci. 
Congr. Abstract Part III : 310. 

209. Ray-Chaudhuri, S. P. and Sarkar, I. 1952. Frequency of anaphase bridges in the grasshopper, 
Gesonia punctifrons at different intervals after X-irradiation. Proc. 39th Indian Sci. Congr. 
Abstract Part III : 310-311. 

210. Sarkar, I. and Ray-Chaudhuri, S. P. 1953. Effect of Pyrogallol and Pyrocatechol on the 
meiotic chromosomes of the grasshopper, Gesonia punctifrons. Proc. 40th Ihdian Sci. 
Congr. Abstract Part III : 179. 

211. Ray-Chaudhuri, S. P. and Pyne, C. K. 1954. The frequency of induced dicentric bridges in 
meiosis in the grasshopper, Gesonia punctifrons in relation to the intensity of radiation. 
Proc. 41st Indian Sci. Congr. Abstract Part III : 167. 

212. Srivastava, M. D. L. 1959. Abnormal behaviour of the male meiotic chromosomes in 
Poecilocerus pictus F. (Acrididae). Proc. 46th Indian Sci. Congr. Abstract Part IV : 28. 

213. Chatterjee, N. 1960. Studies on structure and behaviour of chromosomes during 
spermatogenesis of Spathosternum sp. Proc. 47th Indian Sci. Congr. Abstract part III : 
491. 

214. Seshachar, B. R. and Puttanna, C. R. 1960. Bivalent segregation in natural population of 
Poecilocera picta (Acrididae). Proc. 47th Indian Sci. Congr., Abstract Part III : 493. 

215. Ray-Chaudhuri, S. P. and Sharma, T. 1962. Parthenogonic embryos in the grasshopper 
Ai%pus sp. Proc. 49th Indian Sci. Congr. Abstract Part III : 350. 

216. Manna, G. K. 1963. Chromosome cytology of some groups of insects in relation to taxonomy. 
Proc. 50th Indian Sci. Congr. Abstract Part IV : 

217. Rajasekarasetty, M. R. 1963. Sperm-dimegaly in Gastrimargus (Family: Acrididae, Order 
: Orthoptera). Proc. 50th Indian Sci. Congr. Abstract Part III : 475-476. 

218. Ranj in, P. V. 1963. On the effects of Gamma rays and Neutrons in grasshopper spermatocytes 
I. Dicentric bridges with unequal arms. Proc. 50th Indian Sci. Congr. Abstract Part III : 
476. 

219. Ray-Chaudhuri, S. P. and Talukdar, M. 1963. The frequency of translocation at different 
dosages of X-rays in the spermatocytes of the grasshopper, Gesonula punctifrons. Proc. 
50th Indian Sci. Congr. Abstract Part III : 477. 

220. Manna, G. K. and Parida, B. B. 1964. Effects of Colchicine on the meiotic cells of the male 
grasshopper, Spathosternum prasiniferum. Proc. Combd. 51st and 52nd Indian Sci. Congr. 
Abstract Part III : 430. 

221. Puttanna, C. R. 1964. Role of supernumeraries in the population dynamics of Orthacris 
rujicornis (Family: Acrididae). Proc. Combd. 51st and 52nd Indian Sci. Congr. Abstract 
Part III : 445-446. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 31 

222. Rajasekarasetty, M. R. and Krishnamurthy, N. B. 1964. Chromosomal instability in the genus 
Gastrimargus (Family: Acrididae). Proc. Combd. 51st and 52nd Indian Sci. Congr. Abstract 
Part III : 445. 

223. Manna, G. K. and Mazumder, S. C. 1965. Some aspects of X-ray induced aberrations in the 
sex chromosome of grasshopper. Proc. Symposium on Biochemical Mechanism in 
Photobiology. Indian Assiciation of Photobiology : 

224. Manna, G. K. and Parida, B. B. 1965. Effect of five radio-mimetic chemicals on the 
spermatocyte chromosome of grasshopper. Proc. Cell. Biology Symposium, University of 
Delhi, Delhi: 

225. Manna, G. K. 1966. Cytological analysis of the sex chromosome from the testes .cells of 
grasshopper - a review. Proc. Mendel Centenary Celebration, University of Calcutta, 
Calcutta, Nucleus, Calcutta 9 (Suppl.) : 218-219. 

226. Manna, G. K. and Mukherjee, P. K. 1966. Spermatocyte chromosome changes induced by 
Acetic acid in the grasshopper Oxya sp. Proc. 53rd Indian Sci. Congr. Abstract Part III 
: 322. 

227. Manna, G. K. and Parida, B. B. 1966. formaline induced sex-chromosome breakage in 
spermatocyte cells of the grasshopper, Tristria pulvinata Uvarov. Proc. 53rd Indian Sci. 
Congr. Abstract Part III : 321. 

228. Mazumder, S. C. and Manna, G. K. 1966. Pre and post treatment effects of Ethyl alcohol 
on the X-ray induced breaks in the X chromosomes of the grasshopper Phlaeoba antennata 
Brunn. Proc. 53rd Indian Sci. Congr. Abstract Part III : 321. 

229. Mazumder, S. C. and Manna, G. K. 1966. An evidence of chromosome dynamics in a species 
of grasshopper. Mendel Centenary Celebration, University of Calcutta, Calcutta, Nucleus 
Calcutta, 9 (Suppl.) : 233. 

230. Rahiman, M. A. and Rajasekarasetty, M. R. 1966. Karyotypic plasticity in Locusta migratoria. 
Proc. 53rd Indian Sci. Congr. Abstract Part III : 319. 

231. Rajasekarasetty, M. R. and Shree Devi, N. R. 1966. Effect of Sodium barbitone on male 
meiotic chromosomes. Proc. 53rd Indian Sci. Congr. Abstract Part III : 323. 

232. Shree Devi, N. R. and Rajasekarasetty, M. R. 1966. Effect of Hydrocartisone on the male 
germ cells of Poeci/(}cera pieta. Proc. 53rd Indian Sci. Congr. Abstract Part III : 323-324. 

233. Jain, H. K. and Singh, U. 1967. Effect of Actinomycin D on chromosomes at meiosis in a 
locust. Proc. Oxford Chromosome Conference: 12. 

234. Manna, G. K. 1967. Spermatocyte chromosomal changes induced by physical and chemical 
agents. Proc. 54th Indian Sci. Congr. Abstract Part IV : 93. 



32 Ree. zoot. Surv. India, Oee. Paper No. 197 

235. Manna, G. K. and Mazumder, S. C. 1967. On the frequency of X-ray induced X chromosome 
aberrations at the late spermatocyte prophase of the grasshopper, Oxya velox (Fabr.). Proc. 
54th Indian Sci. Congr. Abstract Part III : 409-410. 

236. Mazumder, S. C. and Manna, G. K. 1967. A qualitative study of the X chromosome aberrations 
induced by X-rays in the spermatocyte cells of grasshoppers. Proc. 54th Indian Sci. Congr. 
Abstract Part III : 409. 

237. Parida, B. B. and Manna, G. K. 1967. Effects of Chloramphenicol on the spermatocyte 
chromosomes of three species of grasshoppers. Proc. 54th Indian Sci. Congr. Abstract Part 
III : 408-409. 

238. Rahiman, M. A. and Rajasekarasetty, M. R. 1967. Karyotypic analysis of five populations 
of Poecilocera picta (Acrididae - Orthoptera). Proc. 54th Indian Sci. Congr. Abstract Part 
III : 411-412. 

239. Rajasekarasetty, M. R. and Gururaj, M. E. 1967. Chromosomal variation in natural population 
of Chrotogonus sp. Proc. 54th Indian Sci. Congr. Abstract Part III : 412. 

240. Rajasekarasetty, M. R. and Rahiman, M. A. 1967. Effects of constant temperature on the 
male meiosis of Poeeilocera pieta. Proe. 54th Indian Sci. Congr. Abstract Part III : 407. 

241. Bhunya, S. P. and Manna, G. K. 1968. The occurrence of supernumerary chromosomes in 
a grasshopper, Spathosternum prasiniferum. Proc. 55th Indian Sci. Congr. Abstract Part 
III : 469-470. 

242. Gururaj, M. E. and Rajasekarasetty, M. R. 1968. Effect of X-rays on the meiotic cells of 
Poeeilocera pieta. Proc. 55th Indian Sci. Congr. Abstract Part III : 466. 

243. Hussain, B. M. 1968. Bivalent segregation in the male meiosis of a population of Poecilocera 
pieta. Proc. 55th Indian Sci. Congr. Abstract Part III : 466-467. 

244. Mazumder, S. C. and Manna, G. K. 1968. A clue for a probable mechanism of chromosome 
evolution in the grasshopper, Tristria pulvinata Uvarov. Proc. 55th Indian Sci. Congr. 
Abstract Part III : 468-469. 

245. Mazumder, S. C. and Manna, G. K. 1968. X-ray induced damages to the meiotic chromosomes 
of grasshoppers and their repair. Proc. 3rd Annual Symposium on Biophysics, University 
of Calcutta, Calcutta : 15-16. 

246. Parida, B. B. and Manna, G. K. 1968. BUDR (5-Bromodeoxyuridine) induced meiotic 
chromosome aberration in the grasshopper, Phloeoba antennata. Proc. 55th Indian Sci. 
Congr. Abstract Part III : 26-27. 

247. Parida. B. B. and Manna, G. K. 1968. Comparative study on the chromosome aberrations 
induced by two chemicals on the spermatocyte cells of grasshopper, Phloeoba antennata. 
Proc:. International Selninar Oil the Role of Genetics Today. Osmania University, Hyderabad: 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 33 

248. Puttanna, C. R. 1968. Meiotic accidents in the HG population of Poecilocera picta (Insecta 
: Acrididae). Proc. 55th Indian Sci. Congr. Abstract Part IV : 27. 

249. Rahiman, M. A. and Rajasekarasetty, M. R. 1968. Effects of 17 B-Estradiol and Cartisone 
acetate on the male meiosis of Poecilocera picta (Acrididae). Proc. 55th Indian Sci. 
Congr. Abstract Part III : 463-464. 

250. Bhunya, S. P. and Manna, G. K. 1969. Effect of Novobiocin on the chromosomes of a 
grasshopper, Spathosternum prasiniferum. Proc. 56th Indian Sci. Congr. Abstract Part III 
: 446-447. 

251. Hussain, B. H. and Raj asekaras etty, M. R. 1969. Intraspecific variation in chromosome 
phenotype in Poecilocera picta (Acrididae - Orthoptera). Proc. 56th Indian Sci. Congr. 
Abstract Part III : 446. 

252. Mazumder, S. C. and Das, R. K. 1969. Effects of different concentrations of Ethyl alcohol 
in the meiotic X chromosomes of the grasshopper Phloeoba antennata. Proc. 56th Indian 
Sci. Congr. Abstract Part III : 447. 

253. Parida, B. B. and Manna, G. K. 1969. Spermatocyte chromosome aberrations in grasshoppers 
induced by three nucleic acid analogues. Proc. 56th Indian Sci. Congr. Abstract Part IV 
: 99. 

254. Bhunya, S. P. and Manna, G. K. 1970. Effects of Oleandomycin on the spermatocyte 
chromosomes of a short homed grasshopper, Spathosternum prasiniferum. Proc. 57th 
Indian Sci. Congr. Abstract Part III : 411-412. 

255. Chatterjee K. 1970. A study of the chromosomes during meiosis of Euprepocnemis roseus. 
Proc. 57th Indian Sci. Congr. Abstract Part III : 352. 

256. Ganesh, D. 1970. The effect of Electric sparks on the male meiosis of Poecilocera picta. 
Proc 57th Indian Sci. Congr. Abstract Part III : 356. 

257. Parida, B. B. and Manna, G. K. 1970. Chromosomal changes induced by Penicillin in the 
spermatocyte cells of a grasshopper. Proc. 57th Indian Sci. Congr. Abstract Part III : 361. 

258. Chatterjee, A. K. 1971. Some cytological infonnations about two species of grasshoppers 
(Orthoptera : Acrididae). Proc. 58th Indian Sci. Congr. Abstract Part III : 625. 

259. Gururaj, M. E. and Rajasekarasetty, M. R. 1971. Occurrence of B-chromosomes, behaviour 
and their influence on the chiasma frequency in Acrotylus humbertianus (Acridoidea : 
Orthoptera). Proc. 58th Indian Sci. Congr. Abstract Part III : 628. 

260. Manna, G. K. and Bhunya, S. P. 1971. Effect of Tetracycline on the spermatocytic chromosomes 
of a grasshopper, Spathosternum prasiniferum. Proc. 58th Indian Sci. Congr. Abstract Part 
III : 623-624. 

261. Manna, G. K. and Parida, B. B. 1971. Grasshopper spermatocyte chromosome aberrations 
induced by Phenols. Proc. First All India Congr. Cytol. and Genet. Punjab University, 
Chandigarh : 78-79. 



34 Rec. zool. Surv. India, Occ. Paper No. 197 

262. Mittal, O. P. and Khurana, R. K. 1971. Breakdown of the meiotic .stability in short-homed 
grasshopper. Proc. First AI/India Congr. Cytol. and Genet. Punjab University, Chandigarh 
: 60. 

263. Nirmal~. N. A. and Rajasekarasetty, M. R. 1971. Chromosome abnormalities in wild 
populations of Pyrgomorpha bispinosa (Acrididae - Orthoptera). Proc. 58th Indian Sci. 
Congr. Abstract Part III : 629-630. 

264. Puttanna, C. R. 1971. Principles of casuality and chromosomal aberration in the natural 
populations of grasshoppers. Proc. 58th Indian Sci. Congr. Abstract Part IV : 15-16. 

265. Bhattacharya, A. K. and Mishra, A. 1972. The action of Hydroxylamine hydrochloride (HA) 
on the spermatocyte chromosomes ofa grasshopper. Proc. 59th Indian Sci. Congr. Abstract 
Part III : 480-481. 

266. Bhunya, S. P. and Manna, G. K. 1972. Griseofulvin induced spermatocyte chromosome 
aberrations of a grasshopper, Spathosternum prasiniferum. Proc. 59th Indian Sci. Congr. 
Abstract Part III : 410. 

267. Chatterjee, A. K. 1972. On the chromosomes of two species of grasshoppers. Proc. 59th 
Indian Sci. Congr. Abstract Part III : 415. 

268. Chatterjee, K. and Nandi, B. C. 1972. A study of chromosomes during meiosis in a short 
homed grasshopper. Proc. 59th Indian Sci. Congr. Abstract Part III : 414. 

269. Manna, G. K. 1972. HeterochromatizatioD, a common cause for the origin of diversified 
chromosomal constitution in some Orthopteroid species. Proc. 41st National Academy of 
Science, Banaras Hindu University, Varanasi : 5. 

270. Manna, G. K. and Bhunya, S. P. 1972. Insulin induced grasshopper spermatocyte chromosome 
aberrations. Proc. 4 J st National Academy of Science, Banaras Hindu University, Varanasi 
: 24. 

271. Nirmala, N. A. and Rajasekarasetty, M. R. 1972. Chromosomal variation in a natural population. 
~ of Acorypha g/aucopsis (Acrididae. - Orthoptera). Proc. 59th Indian Sci. Congr. Abstract 

Part III : 411. 

272. Parida, B. B., Swain, B. K. and Singh, S. K. 1972. Chromosomal aberrations induced by 
Deoxyadenosine in grasshopper spermatocytes. Proc. Jerusalem Chromosome Conference 
: 12-13. 

273. Saha, A. K. 1972. Response of grasshopper testis cells to PMG staining technique. Proc. 
59th Indian Sci. Congr. Abstract Part III : 418. 

274. Saha, A. K. and Chakraborty, A. 1972. Action of EDTA on the production of dicentric 
bridges in grasshopper chromosomes. Proc. 59th Indian Sci. Congr. Abstract Part III : 
417-418. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 35 

275. Bhattacharya, A. K. 1973. The effect of Semicarbazide on spennatocyte chromosomes of a 
grasshopper. Proc. 60th Indian Sci. Congr. Abstract Part III : 418-419. 

276. Bhunya, S. P. and Acharya, D. 1973. Spermatocytic chromosome aberrations induced by 
CaC12 in a sand hopper, Chrotogonus trachypterus. Proc. 60th Indian Sci. Congr. Abstract 
Part III : 41 7-4 t 8. 

277. Bhunya, S. P. and Das, N. 1973. Atropine induced spermatocyte chromosome aberrations in 
a grasshopper, Poecilocera picta. Proc. 60th Indian Sci. Congr. Abstract Part III : 418. 

278. Nirmala, N. A. and Rajasekarasetty, M. R. 1973. Effect of p-benzoquinone on the male germ 
cells of Poecilocerus pictus (Acrididae - Orthoptera). Proc. 60th Indian Sci. Congr. Abstract 
Part III : 420-421. 

279. Pati, P. C. and Bhunya, S. P. 1973. Effect oftranquillizer drug, Largactil on the spermatocytic 
chromosomes of a grasshopper, Poecilocera picta. Proc. 60th Indian Sci. Congr. Abstract 
Part III : 417. 

280. Saha, A. K. 1973. Further observation on the genesis of Versene-induced dicentric bridges 
in grasshopper chromosomes. Proc. 60th Indian Sci. Congr. Abstract Part III : 420. 

281. Saba, A. K. and Chatterjee, S. 1973. Observation on the effect of T-butyl alcohol treatment 
to grasshopper chromosomes in the male germinal line. Proc. 60th Indian Sci. Congr. 
Abstract Part III : 419. 

282. Saha, A. K. and Khudabuksh, A. R. 1973. Action of Dihydroxy-chalcone on grasshopper 
spermatocytic chromosomes. Proc. 60th Indian Sci. Congr. Abstract Part III : 416-417. 

283. Bhattacharya, A. K. and Deb, G. 1974. Effects of Arginine on the spermatocyte chromosomes 
of a grasshopper. Proc. 6ist Indian Sci. Congr. Abstract Part III : 135. 

284. Bhunya, S. P., Parida, B. B. and Ghosh S. N. 1974. Erythromycin induced spermatocyte 
chromosome aberration in short homed grasshoppers. Proc. 61st Indian Sci. Congr. Abstract 
Part III : 133. 

285. Saba, A. K. and Chatterjee, S. 1974. Atropine induced chromosome anomalies in spermatocytic 
chromosomes of grasshopper. Proc. 6Jst indian Sci. Congr. Abstract Part III : 131. 

286. Saha, A. K. and Khudabuksh, A. R. 1974. Chromosome aberrations induced by Methyl 
alcohol in germinal cells of grasshoppers. Proc. 6 J st Indian Sci. Congr. Abstract Part III 
: 130-131. 

287. Bhattacharya, A. K. and Halder, G. 1975. Effect ofL-leucine on the spermatocyte chromosomes 
of a grasshopper. Proc. 62nd Indian Sci. Congr. Abstract Part III : 159 .. 160. 

288. Bhunya, S. P., Behera, J. and Dash, N. 1975. Effect of a systematic insecticide Dimethoate, 
on the chromosomes of Mammal (Mus musculus) and grasshopper (Poecilocera pictus). 
Proc. 62nd Indian Sci. Congr. Abstract Part III : 177. 



36 Rec. zool. Surv. India, Occ. Paper No. 197 

289. Kumaraswamy, K. R. and Rajasekarasetty, M. R. 1975. Qualitative effects of Gamma rays 
on the meiotic chromosomes of Poecilocera picta. Proc. 62nd Indian Sci. Congr. Abstract 
Part III : 134. 

290. Mohanta, B. K. and Parida, B. B. 1975. Grasshopper spermatocyte chromosome aberrations 
induced by Mitomycin-C. Proc. 62nd Indian Sci. Congr. Abstract Part III : 162. 

291. Saba, A. K. and Chatterjee, S. 1975. DIECA induced aberrations in the meiotic chromosomes 
of male acridid grasshopper. Proc. 62nd Indian Sci. Congr. Abstract Part III : 160. 

292. Saha, A. K. and Chatterjee, S. 1975. Action of 8-Hydroxyquinoline in the genesis of aberrations 
on the male germinal chromosomes of the grasshopper, Spathosternum prasiniferum Walker. 
Proc. 62nd Indian Sci. Congr. Abstract Part III : 160. 

293. Shrivastav, P. 1975. Karyological studies in three species of Acridoidea. Proc. 62nd Indian 
Sci. Congr. Abstract Part III : 135-136. 

294. Bhunya, S. P. and Mohapatra, K. K. 1976. Lead acetate induced sand hoppers spermatocytic 
chromosome aberrations. Proc. 63rd Indian Sci. Congr. Abstract Part III : 157-158. 

295. Mishra, R. K. and Parida, B. B. 1976. Studies of grasshopper chromosomes. Proc. 63rd 
Indian Sci. Congr. Abstract Part III : 153. 

296. Saha, A. K. and Chatterjee, S. C. 1976. the effect of HgC1
2 

salt on the production of 
chromosome aberrations in spermatocyte cells of Acridid grasshopper in vivo. Proc. 63rd 
Indian Sci. Congr. Abstract Part III : 156. 

297. Das, B. C. 1977. A comparative study of Hoechst 33258 and C-banding in grasshopper. 
Proc. First All India Cell Biology Conference, Banaras Hindu University, Varanasi : 13. 

298. Dass, C. M. S. 1977. High voltage electron microscope study of changes in the grasshopper 
spermatid nuclei during spermiogenesis, Proc. First All India Cell Biology Conference, 
Banaras Hindu University, Varanasi : 15. 

299. Majumdar, K. C., Chatterjee, C. and Ray-Chaudhuri, S. P. 1977. Uridine uptake studies in 
meiotic prophase of Gesonula punctifrons. Proc. First AI/India Cell Biology Conference, 
Banaras Hindu University, Varanasi : 40. 

300. Mohanty, K. and Parida, B. B. 1977. Hydroxylamine (HA) induced spermatocyte chromosome 
aberrations in Oxya velox (Orthoptera : Acrididae). Proc. 64th Indian Sci. Congr. Abstract 
Part III : 165. 

301. Rao, A. P. M. and Prasad, R. 1977. Cytological effects of a systematic insectiside 'Dimecron-
100', on germinal chromosomes of male grasshopper Oxya velox. Proc. 64th Indian Sci. 
Congr. Abstract Part III : 164. 

302. Saha, A. K. 1977. Studies on the chromosome breaking effect of a respiratory inhibitor, 
Sodium azide (NAN;\), on male germinal chromosomes of grasshopper, Spathosternum 
prasiniferum Walker. Proc. 64th Indian Sci. C01Zgr. Abstract Part III : 166. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 37 

303. Saha, A. K. and Chatterjee, S. 1977. Studies on the Hydroxyquinoline induced aberrations 
in spennatocyte chromosomes of short-homed grasshopper. Proc. First All India Cell 
Biology Conference, Banaras Hindu University, Varanasi : 64. 

304. Das, B. C. 1978. Hoechst 33258 fluorescence of grasshopper chromosomes. Proc. Third All 
India Congr. Cytol. and Genet. Haryana Agricultural University, Hissar : 53-54. 

305. Mohanty, K. and Parida, B. B. 1978. On the X-ray induced dicentric bridges in the 
spermatocyte cells of grasshopper. Proc. 65th Indian Sci. Congr. Abstract Part III : 244. 

306. Mohanty, K. and Parida, B. B. 1978. Combined effects of M-yleran and X-rayon the 
spermatocyte chromosomes of grasshopper, Poicelocerus pictus. Proc. Third All India 
Congr. Cytol. and Genet. Haryana Agricultural University, Hissar : 114-115. 

307. Saha, A. K. 1978. Cytological effects of Sulphanilamide on the male meiotic chromosomes 
of Spathosternum prasiniferum. Proc. 65th Indian Sci. Congr. Abstract Part III : 248-249. 

308. Saha, A. K. 1978. Study on the clastogenic effect of an antibacterial drug, Sulfanilamide on 
male germinal chromosomes of Spathosternum prasiniferum. Proc. Second Cell Biology 
Conference, University of Delhi, Delhi : 36. 

309. Saha, A. K. 1978. Chromosome breaking proclivities of Mercuric chloride on the spermatocytic 
chromosomes of an acridid grasshopper, Spathosternum prasiniferum. Proc. Second Cell 
Biology Conference, University of Delhi, Delhi : 108. 

310. Saha, A. K. 1978. The chelating effect of Sodium citrate on the production of chromosome 
aberrations in Acridid grasshopper, Spathosternum prasiniferum Walker. Proc. Third A II 
India Congr. Cytol. and Genet. Haryana Agricultural University, Hissar : 

311. Saha, A. K. 1978. Mutagenic response of Mercuric chloride to spermatocytic chromosomes 
of an Acridid grasshopper. Proc. All India Symposium on Experimental Zoology, University 
of Rajasthan, Jaipur : 

312. Yadav, J. S., Rishi, K. K. and Virdy, K. K. 1978. Chromosomal dimorphism in the natural 
population of a grasshopper Tryxalis indica Thunb. (Tryxalinae : Acrididae : Orthoptera). 
Proc. Third All India Congr. Cytol. and Genet. Haryana Agricultural University, Hissar : 
18. 

313. Yadav, 1. S., Rishi, K. K. and Yadav, A. S. 1978. Studies on the grasshopper chromosomes. 
Proc. Third AI/India Congr. Cytol. and Genet., Haryana Agricultural University, Hissar : 
52. 

314. Saba, A. K. 1979. Cytological observation on the production of chromosomal aberrations in 
grasshopper Spathosternum prasiniferum germinal chromosomes by a carcinogenic agent, 
Urethane. Proc. 66th Indian Sci. Congr. Abstract Part III : 37. 

315. Saha, A. K. 1979. Studies on the chromosome aberrations induced by DIECA in male 
genninal cells of grasshopper, Spathosternum prasiniferum Walker. Proc. Third Cell Biology 
Conference, Bombay : 



38 Rec. zoo1. Surv. India, Occ. Paper No. 197 

316. Bhattacharya, A. K. 1980. Effect of Tyrosine on the chromosomes of a grasshopper. Proc. 
67th Indian Sci. Congr. Abstract Part III : 99. 

317. Gururaj, M. E. and Rajasekarasetty, M. R. 1980. Comparative studies on the nature of 
spontaneous and X-ray induced dicentric bridges. Proc. Fourth All India Cell Biology 
Conference, University of Calcutta, Calcutta : 99-100. 

318. Saha, A. K. 1980. Cytological response of grasshopper spermatocytic chromosomes to the 
action of a phenolic compound, Hydroquinone. Proc. Fifth All India Congr. Zoology, 
University of Bhopal, Bhopal: 53. 

319. Saha, A. K. 1980. Effects of two carcinogens on spermatocytic chromosomes of Acridid 
grasshopper. Proc. Second International Congress on Cell Biology, Berlin (Poster 
presentation). 

320. Saha, A. K. 1980. An improved hybrid technology for staining meiotic chromosomes of 
grasshopper testes. Proc. Symposium on Principles and Application of Cinemicrography 
in Cell Biology, Gottingen, Germany. 

321. Saha, A. K. and Sircar, S. 1980. Effect of Urea and radiation on the meiotic chromosomes 
of male Spathosternum prasiniferum Walker. Proc. 67th Indian Sci. Congr. Abstract Part 
III : 98. 

322. Yadav, J. S. and Yadav, A. S. 1980. Chromosome studies on two species of grasshoppers 
with banding technique. Proc. Fifth All India Congr. Zoology, University of Bhopal, Bhopal 
: 56-57. 

323. Bhattacharya, A. K. and Biswas, A. 1981. Some observations on the G-banding of 
spermatocytic chromosomes of'spathosternum prasiniferum. Proc. Fourth All India Congr. 
Cytol. and Genet., University of Bhagalpur, Bhagalpur : 42. 

324. Gururaj, M. E. and Vma, O. 1981. Comparative studies of the chromosomal variations in the 
two populations of Chrotogonus oxypterus. Proc. Fourth All India Congr. Cytol. and 
Genet., University of Bhagalpur, Bhagalpur : 110. 

325. ]ha, A. K. and Sinha, S. P. 1981. Effects of Ceres an on the meiotic-index of the spermatocytes 
of grasshopper Oxya chinensis. Proc. 68th Indian Sci. Congr. Abstract Part III : 22. 

326. Pal, S. G. and Ghosh, D. 1981. Oogenesis in Gesonula punctifrons. Proc. Fifth All India Cell 
Biology Conference, Bangalore : 57-58. 

327. Saha, A. K. 1981. Studies on the chromosome aberrations induced by DIECA in the male 
grasshopper, Spathosternum prasiniferum. Proc. Fourth All India Congr. Cytol. and Genet., 
University of Bhagalpur, Bhagalpur : 

328. Saha, A. K. and Sirkar, S. 1981. Study on the chromosome-breaking effect of Sodium azide 
on grasshopper spermatocytic chromosomes. Proe-. Fifth A II India Cell Biology Conference, 
Bangalore : 44. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 39 

329. Sharma, G. P. and Devi, P. 1981. Karyological studies on some species of grasshoppers. 
Proc. Fifth All India Cell Biology Conference, Bangalore : 61. 

330. Yadav, J. S. and Yadav, A. S. 1981. Karyotypic analysis of five species of grasshoppers 
(Acrididae : Orthoptera). Proc. Second All India Symposium on Experimen-tal Zoology, 
Maharaja Sayaji Rao University of Baroda : Abst. No. 118. 

331. Yadav, J. S. and Yadav, A. S. 1981. Aflatoxin induced structural aberrations in grasshopper 
chromosomes. Proc. Fourth AI/India Symposium on Environmental Biology, University of 
Kurukshetra, Kurukshetra : 30. 

332. Yadav, J. S. and Yadav, A. S. 1981. Heterochromatin characterization in Oxya velox and 
Oxya hyla hyla (Acrididae). Proc. Fourth All India Congr. Cytol. and Genet. University 
of Bhagalpur, Bhagalpur : 50. 

333. Mohanty, P. K. and Bhunya, S. P. 1982. Mutagenic effect of a processed tobacco (Gudaku) 
on the spermatocytic chromosomes of a grasshopper Chrotogonus trachypterus. Proc. 69th 
Indian Sci. Congr. Abstract Part III : 12. 

334. Saha, A. K. and Sircar, S. 1982. Experimental induction of chromosome aberrations with the 
treatment of a dihydric alcohol, Ethylene glycol, in the male germinal cells of the grasshopper, 
Spathosternum prasiniferum Walker. Proc. Sixth All India Cell Biology Conference, 
University of Delhi, Delhi : 9~ (Poster presentation). 

335. Chaudhury, V. K., Sen, S. K. and Ravi 1983. Effect of 3H lysine and protein inhibitors at 
meiotic prophase in grasshopper. Proc. XV International Congress of Genetics, New Delhi 
: 149. 

336. De, D. N., Ghosh, R. and Ghosh, S. 1983. Cycloheximide-induced protein depletion Vis-A­
Vis histone extraction in eucaryotic chromosome. Proc. XV International Congress of 
Genetics, New Delhi: 351. 

337. Ghosh, S. N. and Rao, S. R. V. 1983. Functional relationship of the allocyclic X-chromosome 
in Schistocerca gregaria. Proc. XV International Congress of Genetics, New Delhi: 151. 

338. Saha, A. K. and Sircar, S. 1983. Effect of Calcium lactate on grasshopper spermatocytic 
chromosomes. Proc. XV International Congress of Genetics, New Delhi: 324. 

339. Yadav, 1. S. and Yadav, A. S. 1983. Intraspecific chromosome variation in Tristria pulvinata 
Uvarov and evolution of karyotype. Proc. XV International Congress of Genetics, New 
Delhi: 166. 

340. Yadav,1. S. and Yadav, A. S. 1983. Distribution of constitutive heterochromatin in catantopine 
grasshoppers. Proc. XV Int. Congo Genet. Sat. Symp., Punjab University, Chandigarh : 
41-42. 

341. Ghosh, S. N. and Rao, S. R. V. 1984. Heterochromatin in Schistocerca gregaria (Desert 
locust). Proc. Eighth All India Cell Biology Conference and Symposium on Regulation of 
Cell Proliferation, University of Madurai, Madurai : Poster No.4. 



40 Rec. zool. Surv. India, Occ. Paper No. 197 

342. Saha, A. K. 1984. Experimental study on the chromosome breaking effect of Ethylene glycol 
on meiotic chromosomes of male grasshopper, Spathosternum prasiniferum Walk. Proc. 
Fifth A l/ India Congr. Cytol. and Genet., Utkal University, Bhubaneswar : 

343. Saha, A. K. 1984. Study on the mutagenic effect of 7, 12-DMBA on acridid grasshopper 
male meiocytic chromosomes. Proc. Seventh AI/India Cell Biology Conference, Centre for 
Cellular and Molecular Biology, Hyderabad : (Platform presentation). 

344. Saha, A. K. 1984. An improved hybrid nuclear technique for staining and studying the 
meiotic chromosomes of grasshopper testes. Proc. Eighth A II India Cell Biology Conference 
and Symposium on Regulation of Cell Proliferation, University of Madurai, Madurai : 10. 

345. Saha, A. K. 1984. Spermatocytic chromosome aberrations induced by DMBA in an Acridid 
grasshopper Spathosternum prasiniferum Walker. Proc. Third International Congress on 
Cell Biology, Tokyo, Japan : 222. 

346. Saraswati, T. and Venkat, R. P. 1984. Cytogenetic effects of some antibacterial agents on the 
meiotic chromosomes of Poekilocerus pictus. Proc. Fifth All India Congr. Cytol. and 
Genet., Utkal University, Bhubaneswar : 

347. Umadevi, K. and Aswathanarayan, N. V. 1984. On the occurrence of a supernumerary (B) 
chromosome in short homed grasshopper, Orthacris sp. Proc. Eighth All India Cell Biology 
Conference and Symposium on Regulation of Cell Proliferation, University of Madurai, 
Madurai : 19. 

348. Uma, O. and Gururaj, M. E. 1984. Occurrence of B chromosome and supernumerary segment 
in two species of Pyrgomorphine grasshoppers. Proc. Seventh All India Cell Biology 
Conference, Centre For Cellular and Molecular Biology, Hyderabad : Poster AP 23. 

349. Yadav, J. S. and Yadav, A. S. 1984. Karyological analysis of Oedipodine grasshoppers with 
banding techniques. Proc. Third Oriental Entom. Symp. Kariavattom : Abst. No. 279. 

350. Yadav, J. S. and Yadav, A. S. 1984. Karyotypic studies on Catantopine grasshoppers 
(Orthoptera : Acrididae). Proc. Fifth All India Congr. Cytol. and Genet., Utlcal University, 
Bhubaneswar : 

351. Kumar, M. 1985. Meiotic inhibition by a commercial detergent 'Det' in grasshopper 
spermatocytes. Proc. 72nd Indian Sci. Congr. Abstract Part III : 40. 

352. Saha, A. K. 1985. Chromosomal study on the effect of DMBA in the male meiocytic cells 
of Acridid grasshopper, Spathosternum prasiniferum Walk. Proc. 72nd Indian Sci. Congr. 
Abstract Part III : 41. 

353. Yadav, A. S. and Yadav, J. S. 1985. NOR's in some Indian grasshoppers. Proc. National 
Symposium on Current Trends in Chromosome Dynamics. Punjab University, Chandigarh 

9 



SINGH: A Catalogue of Experimental Studies on Grasshopper Chromosome in India 41 

354. Ghosh, S. N. and Rao, S. R. V. 1986. Cell proliferation kinetics and replication of the X­
chromosome in somatic cell of Schistocerca gregaria (Desert locust). Proc. Tenth AI/India 
Cell Biology Conference, Gujarat University, Ahmedabad : 78. 

355. Hedge, M. J. and Rahiman, M. A. 1986. Chromosomal analysis of a few species of Indian 
Acrididae. Proc. Tenth All India Cell Biology Conference, Gujarat University, Ahmedabad 
: 97. 

356. Saba, A. K. 1986. Effect of sulfa-drug, Sulfanilamide, on the male meiocytic chromosomes 
of short-homed grasshopper, Spathosternum prasiniferum Walker. Proc. Tenth All India 
Cell Biology Conference, Gujarat University, Ahmedabad : 78. 

357. Saha, A. K. and Goswami, S. K. 1986. Action of extract of Lathyrus seeds on the male 
meiocytic chromosomes of Spathosternum prasiniferum Walker. Proc. 73rd Indian Sci. 
Congr. Abstract Part III : 140. 

358. Yadav, J. S. and Yadav, A. S. 1986. X-autosome fusions in Catantopine grasshoppers 
(Acridoidea : Orthoptera). Proc. International Symposiuln on Recent Trends in Cytogenetic 
Research, University of Allahabad, Allahabad : 15. 

359. Saha, A. K. and Goswami, S. K. 1987. Effect of DMBA on grasshopper spermatocytic 
chromosomes. Proc. 74th Indian Sci. Congr. Abstract Part III : 16. 

360. Saraswati, T. and Venkat, R. P. 1987. Cytogenetic effects of some Carbamates on meiotic 
chromosomes of Poekilocerus pictus. Proc. Sixth All India Congr. Cytol. and Genet., 
University of Jammu, Jammu: 25. 

361. Saraswati, T. and Venkat, R. P. 1987. Effect of Pederine on germ cell chromosomes of 
Poekilocerus pictus. Proc. Sixth All India Congr. Cytol. and Genet., University of Jammu, 
Jammu : 25-26. 

362. Sharma, O. P. and Dogra, A. K. 1987. On the chromosomes of three Acridid species 
(Acridoidea). Proc. Sixth All India Congr. Cytol. and Genet., University of Jammu, Jammu 
: 1 t 0- til. 

363. Sur, P. K. and Manna, G. K. 1987. A preliminary study of the X-ray. induced meiotic 
chromosome aberrations in males of the grasshopper Oxya velox. Proc. Sixth All India 
Congr. Cytol. and Genet., University of Jammu, Jammu: 38. 

364. Vma, O. and Gururaj, M. E. 1987. Combined action of Chloroquine and X-rays on the 
induction of male meiotic anomalies in Poekilocerus pictus. Proc. Eleventh All India Cell 
Biology Conference and Symposium on Cell Differentiation, University of Delhi, Delhi : 
Abst. No. 23. 

365. Yadav, 1. S. 1987. Cyto-evolutionary trends in Acridoidean insects. Proc. Sixth All India 
Congr. Cytol. and Genet., University of Jammu, Jammu: 187. 



42 Rec. zool. Surv. India, Occ. Paper No. 197 

366. Yadav, J. S. and Yadav, A. S. 1987. B-chromosomes in eight species of grasshoppers 
(Acridoidea). Proc. Sixth All India Congr. Cytol. and Genet., University of Jammu, Jammu 
: 111. 

367. Saha, A. K. and Goswami, S. K. 1988. Study on the effect of Calcium lactate on grasshopper 
male germinal chromosomes in aberration production. Proc. 75th Indian Sci. Congr. Abstract 
Part III : 124. 

368. Yadav, J. S. and Yadav, A. S. 1988. Distribution of constitutive heterochromatin in six 
species of grasshoppers. Proc. International Symposium on Recent Advances in Cytogenetic 
Research, University of Kurukshetra, Kurukshetra : 106. 

369. Goswami, S. K. 1989. Effect of Trimethylbenzanthracene (TMBA), a carcinogenic chemical, 
on spermatocytic chromosomes of Spathosternum prasiniferum. Proc. 76th Indian Sci. 
Congr. Abstract Part III : 16. 

370. Mahmood, R., Vasudev, V. and Krishnamurthy, N. B. 1989. Ethylmethanesulfonate (EMS) 
induced clastogenic adaptation in the meiotic chromosomes of grasshopper Poecilocera 
pictus. Proc. Thirteenth A II India Cell Biology Conference, Centre for Cellular and Molecular 
Biology, Hyderabad : 56. 

371. Saba, A. K., Roy, B. and Dutta, U. 1989. Cytological study on the effect of Gallic acid on 
grasshopper spermatocytic chromosomes in aberration induction. Proc. 76th Indian Sci. 
Congr. Abstract Part III : 20. 

372. Yadav, 1. S. and Yadav, A. S. 1989. Variation of genome size and chiasma frequency in 
hopper (Orthoptera). Proc. National Symposium on Experimental Zoology, University of 
Magadh, Magadh : 42. 

373. De Deepesb, N. and Ghosh, R. 1990. Revealation of chromosome core structure by silver­
staining and fluorescence microscopy. Proc. International Symposium on Chromosome 
Research " From Microscope to Molecule, University of Calcutta, Calcutta : 22. 

374. Mohapatra, B. and Jacob-Raman, M. 1990. Radiosensitivity and repair at different stages of 
meiosis. Proc. Fourteenth All India Cell Biology Conference and Cell Biology Symposium, 
Bhabha Atomic Research Centre, Bombay: Abst. No. 39. 

375. Saha, A. K. and Datta, U. 1990. Cytological study of the clastogenic effect of TMBA on 
male meiotic chromosomes of Spathosternum prasiniferum Walker. Proc. 77th Indian Sci. 
Congr. Abstract Part III : 8. 

376. Saha, A. K. and Datta, U. 1991. Isopropanol- induced chromosomal changes in grasshopper 
spermatocytic cells. Proc. 78th Indian Sci. Congr. Abstract Part III : 6-7. 

377. Yadav, A. S. and Yadav, 1. S. 1991. Advances in cytogenetic studies of Orthoptera (Insecta). 
Proc. Recent Advances in Applied Zoology, Devi Ahilya University, Indore: 4. 



SINGH : A Catalogue of Experimental Studies on Grasshopper Chromosome in India 43 

378. Cbannaveerappa, H. and Ranganath, H. A. 1993. The chromosomes of Neorthocris acuticeps 
acuticeps Boliver. Proc. Sixteenth All India Cell Biology Conference and Symposia, Banaras 
Hindu University, Varanasi : Abst. No. 88. 

379. Patra, T., Subudhi, S. and Prasad, R. 1993. Characterization of C-heterochromatin of Oxya 
fuscovittata chromosomes (Oxynae : Orthoptera). Proc. Eighth All India Congr. Cytol. and 
Genet., University of Berhampur, Berhampur : 64. 

380. Saba, A. K. and Datta, U. 1993. Cytological evaluation of the effect of Anosomeles heyneana 
extract and ethanol on the male meiocytic cells of Spathosternum prasiniferum Walker. 
Pr..oc. Eighth All India Congr. Cytol. and Genet., University of Berhampur, Berhampur : 
76. 

381. Saha, A. K. and Kundu, P. 1993. Cytological effect of T-Butyl alcohol on germinal 
chromosomes of the Acridid grasshopper, Spathosternum prasiniferum Walker. Proc. Eighth 
All India Congr. Cytol. and Genet., University of Berhampur, Berhampur : 75-76. 

382. Mohapatra, B., Sathees, C. R. and Raman, M. J. 1994. Induction of recombinational repair 
causing chromatid exchanges in repaired homologues in meiocytes. Proc. Seventeenth A II 
India Cell Biology Conference and Symposia, Devi Ahilya University, Indore : Abst. No. 
88. 

383. Channaveerappa, H. and Ranganath, H. A. 1995. Male germ line chromosomal instability in 
Gastrimargus. Proc. Symposium on Chromosomal and Molecular Basis of Genetic Analysis 
: Abst. No. 33 (Poster presentation). 

384. Raman, M. J., Mohapatra, B., Sathees, C. R. and Sharma, K. 1995. Radiosensitivity and 
DNA-damage processing in differentiating male germ cells. Proc. Symposium on 
Chromosomal and Molecular Basis of Genetic Analysis. Banaras Hindu University, Varanasi 
: Abst. No. 18. 

385. Guruprasad, K. P., Harish, S. K. and Vasudev, V. 1997. Potentiation of EMS induced adaptive 
response by Caffeine in P. pictus. Proc. Twentieth All India Cell Biology Conference and 
Symposia, TATA Memorial Centre, Mumbai : 53. 

386. Guruprasad, K. P., Vasudev, V., Harish, S. K. and Venu, R. 1997. No role of Poly (ADP­
RIBOSE) polymerase in EMS induced adaptive response in meiotic cells of Poecilocerus 
pictus. Proc. International Conference on Radiation Biology: DNA Damage, Repair and 
Carcinogenesis and Indo-German Satellite Symposium on Molecular Biology of Radiation 
Damage and Repair, North Eastern Hill University, Shillong : 42. 

387. Vasudev, S., Harish, S. K. and Guruprasad, K. P. 1997. Enhancement of protection in EMS 
or MMS treated in Vivo systems of grasshopper and mouse by Caffeine inter-pre or post­
treatment. Proc. XXII Annual Conference of Environmental Mutagen Society of India on 
Environmental Mutagens, Carcinogens and Pollutants-Low Level Exposures and Biological 
Effects. Indian Institute of Chemical Technology, Hyderabad : 17-18. 



44 Rec. zool. Surv. India, Occ. Paper No. 197 

388. Vasudev, V., Guruprasad, K. P., Venu, R. and Harish, S. K. 1998. Studies on the involvement 
of Poly (ADP-Ribose) polymerase (PARP) in EMS induced adaptive response in grasshopper, 
Poecilocerus pictus meiotic cells. Proc. Academy of Environmental Biology, 7 : 17. 

389. Yadav, A. S. 1998. Sequence of homologous chromosome separation in meiotic cells of 
Acridid grasshoppers. Proc. Seventh All India Congr. Cytol. and Genet., Gulberga : 11. 

Addendum 

390. Yadav, J. S. and Yadav, A. S. 1995. Spontaneous mutations in grasshopper karyotypes. Proc. 
XX Annual Conference on Newer Perspectives in Environmental Mutagenesis and 
Carcinogenesis, Haryana Agricultural University, Hissar : 15. 

391. Singh, Ashok K. Studies on grasshopper chromosomes. (Unpublished). 

392. Ghosh, S. N. 1985. Studies on insect sex chromosomes : Functional aspects of the X­
chromosome in Schistocerca gregaria (Forskl). Ph. D. Thesis, Univesity of Delhi. 

393. Rota, J. and Patnaik, S. C. 1989. A study of chromosomes and their C-band patterns in seven 
species of Acrididae (Orthoptera). Caryologia 42 : 81-89. 


