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ABSTRACT 

The paper describes 17 taxa of. the genus Spirogyra Link having plain end-walls from Andaman and 
Nicobar Islands. It includes a new Variety, S. crassa Kuetzing var. minispora var. nov., and a species, 
S. distenta Transeau, new to Indian flora. 

INTRODUCTION 

RANDHAWA (1959) has given a comprehensive account of the occurrence of 
various taxa belonging to the genus Spirogyra in India. While dealing with the floristic
pattem and distrîbution of various algal groups, CaRTER (1926), BisWAS AND CALDER 
(1936), B1swas (1949 a, b), Sr1nIvaSAN (1965) and SARMA AND KHAN (1980) have com- 
piled the reports of Spirogyra species by other workers. 

The Andaman and Nicobar archipelago, consisting of a cluster of 323 Islands, 
and having a total area of 8,293 sq km, lies between 6° and 14° north latitude and 92" and 
94° east longitude on south-east Bay of Bengal. So far, no filamentoUs conjugalean formn 
has been recorded from this part of India. 

Spirogyra Link with plain cross-walls have been described from the different localities of 
Andaman Islands, along with their distribution on Indian mainland. This account in- 
cludes a new variety S. crassa Kuetzing var. minispora var. nov. and records S. distenta 

Transeau for the first time from India. 

n the present paper, 17 taxa of the genus 

Three species-S. exilis W. et G. S. West, S. irregularis Naegeli and S. parvispo7a 
Wood which have earlier been only enumera ted in the checklists on algal floristics îrom 
three parts of India, have also been described here. While BENDRE et al. (1975) have 
recorded the first species from Uttar Pradesh, the second one is reported from Punjab by RATTAN (1963) and from Maharashtra by KAMAT (1974); the third one has been 
enlisted from Meerut by KUMar (1975). 
SYSTEMATIC DESCRIPTION

Al the species have been arranged in alphabetic sequence. Collection numbers 
and dates are given in parentheses with the locality. 

Spirogyra bichromatophora (Randhawa) Transeau 
Text-figs. 29, 30 

Transeau, E. N. 1951, p. 177, pl. 28, fig. 6; Randhawa, M.S. 1959, p. 328, fig. 315. 

Vegetative cells 57-62.5 pm broad, 95-120 jam long, end-walls plane; cach cell 
with two chloroplasts making 4-6 turns; conjugation scalarifom, large tubes 101med 

oth gamete ngia ; fertile cells cylindric or slightly enla1ged: zygosp or es ellipsoid, 48- 
2.5 um broad, 68-76 um long; median spore wall smooth1, light brown. 
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Locality-Pond at Astinabad, Port Blair (Coll. no. 254, Coll. date 8-11-1978) ; Ditch at Jikatang, South 
Andamans (Coll. no. AN 833, Coll. date 11-11-1981). 

Distribution-Maharashtia (Dixit, 1937 from Bombay as S. bimorphis Dixit; Kamat, 1975 from Vidarbh) 
U. P. (Randhawa, 1938a from Fyzabad as S. gallica Petit Var. biechromatophora Randhawa: 
Khan & Usha, 1971 from Dehradun) ; Gujarat (Patel & Asoka Kumar, 1975a from Lunawada). 

Spirogyra condensata (Vaucher) Kuetzing 
Text-figs. 11, 12 

Borge, O. 1913, p. 25, fig. 25 ; Czurda, V. 1932, p. 178, figs. 185-186 as S. condensata (Vauch.). Czurda; 
Kolkwitz, R. & Krieger, H. 1944, p. 318 fig. 423 Transeau, E. N. 1951, p. 152, pl. 215 
fig. 11 Randhawa, M. S. 1959, p. 291, figs. 245a-c. 

Vegetative cells 47-49 pm broad, 80-98 um long, end-walls plane; each cell with 

single chloroplast, making 2.5-4 turns; conjugation lateral; fertile cells almost cylindric; 
zygospores torming cells usually in pairs, zygospores ellipsoid to oval, 32-35 gm broad, 
47-53 em long; median spore wall smooth, yellow. 
Localit-Pond at School line, Port Blair (Coll no. AN 519, Coll. date 11-10-1979). 

Distribution-Punjab (Randhawa, 1938 from Hoshiarpur) ; u. P. (Khan, 1970 from Dehradun Bendre 
et al., 1975 from Meerut; Pal, 1977 from Saharanpur) ; Maharashtra (Kamat, 1974 from Mara- 

thwada). 

Spirogyra crassa Kuctzing 

Borge, O. 1913, p. 31, fig. 42 ; Transeau, E. N. 1951, p. 193, pl. 32, fig. 6 ; Randhawa, M. S. 
1959, p. 343, fig. 345 ; Yamagishi, T. 1966, p. 79, pl. 1, figs. 7-10. 

Spirogyra crassa var. minispora var. nov. 
Text-fig. 1 

Cellulae vegetativae 99-105 um lat., 117-140 jem long., dissepimenta plana omnis cellula 6-10 chloroplastos qui dimidium anfractus in cellula efficiunt; conjugatio 
scalariforms, tubi ex ambobus gametangiis emissi, zygosporae ovales and rotundatus, 65- 
68 am lat., 90-96 4m long., membrana sporae media levis, subflava. 

Locus ypicus-Repertae Haddo Jetty, Port Blair (Coll. no. AN 505, Coll. date 2-12-1978). 
Materia in collectionibus Algarum Universitatis Lucknow sub. num. AN 505 deposita. 

Vegetative cells 99-105 um broad, 117-140 um long, end-walls plane; each cell 
with 6-10 chloroplasts making half turn; conjugation scalariform, tubes formed by both 
gametangia; zygospores oval to rounded, 65-68 um broad, 90-96 um long; median spore wall smooth, yelowish brown. 

Locality-Pond at Haddo Jetty (Coll. no. AN 505, Coll. date 2-12-1978). The material is deposited in 
the Algal Gollections of Lucknow University under No. AN 505. 

The present variety is distinguished from the type by its narrower filamentsand significantly smaller zygospores. 
The main species has been recorded from Punjab by RANDHAWA (1959) and 

from U. P. by SaXENA (1960). 
Spirogyra decimina (Mueller) Kuetzing 
Text-figs. 4, 5 

Czurda, v. 1932, p. 176, fig. 181 as S. decimina (Muell.) Czurda ; Kolkwitz, R. & Krieger, H., 1944, P: 321, figs. 427-428; Transeau E. N. 1951, p. 175, pl. 27, fig. 16 ; Randhawa, M. S. 1959, P 325, figs. 309a-b; Gauthier-Liévre, L. 1965, p. 114, pl. 35, fig. A. 
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Text-figs. 1-13 Text-figs. 14-30 

Text-figs. 1-13-Fig. 1, Spirogyra crassa Kuctz. var. minispora Var. nov., Fig. 2, S. dubia Kuetz. ; Fig. 3. 
S.porticalis (Muel.) Clève ; Figs. 4, 5. S. decimina (Muel.) Kuetz. ; Figs. 6, 7, S. elliptica Jao; 
Figs. 8, 10. S. paradoxa Rao ; Figs. 9, 13. S. kymerae Britton et Smith ; Figs. 11, 12. S. con 
densata (Vaucher) Kuetz. 

Text-igs. 14-30-Fig. 14. Spirogra exilis W. et G. S. West; Figs. 15, 16 S. graoilis (Hass.) Kuetz. ; Figs. 
17, 19, S. rivularis (Hass.) Rabenh ; Figs. 18, 20. S. pratensis Transeau ; Figs. 21, 22. S. iire-

gularis Naeg. Figs. 23, 24, S. negleta (Has.) Kuetz. ; Figs. 25, 26. S. parvispora Wood 
Figs. 27, 28. S. distenta Transeau ; Figs. 29, 30. S. bichromatophora (Randhawa) Transeau. 
Text-figs. 14 x160; 15 x235 16 x176; 17, 19, 27-30 x68; 18, 20 x134; 21-22 x75; 23, 
24x96; 25 x 53. 

Vegetative cells 29-31 am broad, 63-83 Am long, end-walls plane; each cell with 
2 chloroplasts making 1-2.5 turns; conjugation scalariform, tubes formed by both gam.e tangial cells; fertile cells cylindric or slightly enlarged; zygospores broadly ovoid, 37-39 
um broad, 51-54 jpm long; median spore wall smooth, yellow at maturity. 
Locality-Pond at Astinabad, Port Blair (Coll. no. AN 253, Coll. date 2-12-1978). 

Distribution-Jammu & Kashmir (Misra, 1937 as S. decimina f. longispora Misra from Anantnag; Kant, 1975 from Jammu) ; M. P. (Rao, l1938 as S. decimina (Muell). Czurda forma Rao from Hoshangabad); U. P. (Rao, 1937, Randhawa, 1959, Lakshminarayana, 1963 and Prasad, 1964-65 trom Varanasi; Singh, R. N., 1938 from Gorakhpur ; Chaturvedi, 1975 from Bareilly) ; Kerala (Suxeua et a., 1973 fromn Cranganore). 

Spirogyra distenta Transeau 
Text-figs. 27, 28 
Kolkwitz, R, & Krieger, I1. 1944, p. 350, figs. 480-188; Raudhawa M. S. 1959, p. 324, figs. 06 a-b; Gauthier-Lievre, l. 1965, p. I I5, pl. 34, lig. D ; Yaagishi, "T. 1966, p. 80, pl. 9, figs. I0-11. 
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Vegetative cells 45-51.5 um broad, 65-184 um long, end-walls plane; each cell 

with 2 chloroplasts, making 1.5-3 turns; conjugation scalariform, tubes formed by both 

gametangia; fertile cells cylindric; sterile cells slightly intated; zygospores ovoid, 46-48 

um bro2d, 55-72.5 pm long; median spore wall smooth, yellowish brown at maturity. 

Locality-Freshwater ditch at Germanbay, Mayabunder, Ncrth Andamans (Coll. no. AN 304, Coll. date 

12-11-1978) ; Pond near Head-quarter, Nancowrie, Nicobar Islands (Coll. no. AN 304; Coll. 

date 24-11-1978). 

Distribution-Not reperted. 

Spirogyra dubia Kuetzing 

Text-fig. 2 

Kolkwitz, R. & Krieger, H. 1944, p. 360, fig. 506; Transeau, E. N. 1951, p. 178, pl. 28, fig. 8; Ran- 

dhawa, M. S., 1959, p. 329, fig. 327 ; Gauthier-Lièvre, L. 1965, p. 116, pl. 34, fig. G. 

Vegetative cells 48-52 m bro2d, 155-180 um long, end-walls plene; each cell 

with 3 chloroplasts making 2-3 turns; conjugation scalariform, tubes formed by both 

gametangia, fertile cells infla ted; zygospores broadly ellipsoidal to ovoid, 45-49 um broad, 

59-80 m long; median spore wall thick, smooth, yellowish brown. 

Locality-Pond at Batrapur, Port Blair (Coll. no. AN 41, Coll. date 27-1-1978).

Ditribution-U. P. (Rao, 1937 as S. dubia forma Rao; Lakshminarayana, 1963, Prasad, 1964-65 from 
Varanasi ; Kumar, 1975 frcm Meerut ; Chaturvedi, 1975 from Bareilly; Pandey & Chaturvedi, 
1979 from Shahjahanpur) ; M. P. (Rao, 1938 as S. dubia Kuctz. forma Rao from Hoshangabad 
and S. dubia Kuetz. Var polymorphis Rao from Jabalpur); Punjab (Rattan, 1968a from Kapurthala 

and in 1968b as S. dubia var. pobmorphis from Nabha) ; Manipur (Bharadwaja, 1963); Gujarat 
(Patel & Asoka Kumar, 1975b from Rajpipla); Maharashtra (Kamat, 1963 from Kolhapur). 

Spirogyra elliptica Jao 
Text-figs. 6, 7 

Transeau, E. N. 1951, p. 172, pl. 27, fig. 6 Randhawa, M. S. 1959, p. 322, fig. 302.

Vegetative cells (97-) 100-116 um broad, (110-) 130-145 m long, end-walls 
planc; cach cell with 4 chloroplasts making 3-5 turns; conjugation scalariform, tubes 
formed by both gametangial cells; fertile cells cylindric and shortened; zygospores ellip- 
soid with pointed ends, 82-9l am broad, 120-135 am long; median spore wall smooth, 
ycllowish brown. 

Locality-Ponds at Beach dera and School Line, Port Blair. (Coll. nos. AN143, AN5 19 ; Coll. dates: 29-1 
1978, 11-10-1979), Pond at Bakutala Rangat Bay, Middle Andamans (Coll. no. AN 275, Coll. 
date 10-111978). 

Distribution-Maharashtra (Randhawa, 1959 from Bombay) ; Punjab (Rattan, 1964a from Kapurthala)U.P. (Bendre et al., 1975 from Meerut). 

Spirogyra exilis W. et G. S. West 

Text-fig. 14 
West, W. & West, G. S. 1907, p. 186, pl. 10, figs. 11-13 ; Czurda, V. 1932, p. 189, fig. 198 ; Transeau, E. N. 1951, p. 174, pl. 27, fig. 13 Randhawa, M. S. 1959, p. 323, fig. 305. 

Vegetative cells 24-27.5 um broad, 58-96 um long, end-walls plane; cach cell with two broad chloroplasts making 1.5-3 turns; conjugation scalariform, tubes fr omed by both gametangial cells; fertile cells cylindric or slightly enlarged; sterile cells infla ted upto 42 um; zygospores oblong with rounded ends, 29.5-32 um broad, 39-51l um long median spore wall smooth, yellow. 
66 
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Locality-Rainwater puddie at Kadamtala, Rangat Bay, Middle Andamans (Coll. no. AN 268, Col. date 
10-11-1978). 

Distribution-U. P. (Bendre et al., 1975 from Meerut). 

This species is be'ng described for the first time from Indian territory; ez rlier it 
has been enlisted in zn zccount of Algal flora from Meerut by BENDRE et al. (1975). 

Spirogyra gracilis (Hassal) Kuetzing 
Text-figs. 15, 16 
Czurds, V. 1932, p. 171, ffg. 175 as S. gracilis (Kuetz.) Czurda ; Kolkvitz, R. & Krieger, H. 1944, p. 

328, figs. 441443; Transeau, E. N. 1951, p. 152, pl. 21, fig. 5; Gauthier-Liëvre, L. 1965, 
p. 122, pl. 38, figs. b-d; Yamagishi, T. 1966, p. 83, pl. 11, figs. 1-2. 

Vegetat.ve ce!ls 16-17.5 um broz d, 59-86 am long, end-wi lls plane; each cell 
with one chlo-oplast n:king 2-3.5 turns; conjigation sc:leriform by tubes from both 
gamet ngia; zygospores ellipsoid with rounded ends, 21.5-24.5 um bro: d, 42-48.5 m 
long; median spore wall yellow, smooth with dist. nct slture. 

Localiy-Freshwater drain at Sipighat, Port Blair (Coll. no. AN 318 ; Coll. date 10-10-1979). 

Distribution-U. P. (Khan & Rawat, 1972 from Dehradun; Kamat, 1973 from Nainital; Pal, 1977 from 
Saharanpur); Maharashtra (Kamat, 1974 from Marathwada). 

Spirogyra hymerae Britton et Smith 

Text-figs. 9, 13 

Transcau, E. N. 1951, p. 171, pl. 27, fig. 3; Randhawa, M. S. 1959, p. 321, fig. 300. 

Vegetative clls 80-95 m broad, 72-196 um long, end-w: lls plane; cch cell 
w.th 2 chloropl: sts m. king 0.5 to 1 turns; conjugat on sc .l: riform, tubes formed by both 

gametangial cells; receptive gametenge: cylindric or slightly enl: rged; zygosp ores ellip- 
soid, 62-78 pm bro:d, 75-115 um long, mnedi: n spore wall smoot:, yel!ow. 

In this species at a few plices two donor gamet ngia were seen conjugat.ng 
with onc receptive gametangium, thus resulting into triploid zygospores (Text-figs. 9, 13). 

Locality -Ditch at Kadamtala, Rangat bay, Middle Andamans (Coll. no. AN 271; Col. dale 10-11-1978). 
DistributionMaharashtra (Randhawa, 1959 from Bombay ; Kanmat, 1968 from Alibagh) ; Punjab (Rattan, 

1964b from Kapurthala) ; U. P. (Bendre et al., 1975 from Meerut). 

Spirogyra irregularis Naegeli 
Text-figs. 21-22 

Borge, 0. 1913, p. 27, fig. 31 Transeau, E. N. 1931, p. 168, pl. 26, fig. 3; Randhawa M. S. 1959, p. 
316, fig. 290 Yamagishi, T. 1966, p. 85, pl. 2, figs. 5-6. 

Vegetative cells 39-41.5 m bro-d, 128-249 am long, end-w. ls ple ne; each cell 
with 4 chloroplasts making 2-3 turns, conjugat'on sczlarifoim by tubes fomed by both 

gametangial cells; receptive gametangia cylindric, zygospores ellipsoid to cylindriczl 
ellipso:d with rounded ends, 37-39.5 um brozd, 82-96 um long; median spore-wa.ll smooth, 

light brown. 
Andaman specimens exhibit slightly broader vegetative cells, more turns by 

chloroplasts and slightly larger zygospores.
Localit-Pond at Mile Tilak, Port Blair (Coll. no. AN 568, Coll. date 14-10-1979) . 

DistributionRattan (1963) records this species from Nabha (Punjab), but no description diagrams or 
measurements are given. Similarly Kamat (1974) names the species as occurring in Marathwada 
(Maharashtra) but no description or diagrams are given. 
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Spirogyra neglecta (Hassall) Kuctzing 
Text-figs. 23, 24 
Borge, O. 1913, p. 29, fig. 36 ; Czurda, V. 1932, p. 190, fig. 200 Kolkwitz, R. & Krieger, H. 

1944, p. 351, fig. 491 ; Transeau, E. N. 1951, p. 175, pl. 27, figs. 14-15 Randhawa, M. S. 
1959, p. 324, fig. 308 ; Gautnier-Lièvrc, L. 1965, p. 137, pl. 46, figs. A a-a. 

Vegetative cells 50-53.5 um broad, 155-180 m long, end-walls plane; cach 

ccll with 3 chloroplasts making 2.5-3 turns ; conjugation scalariform by tubes formed 

by both gametangial cells; rcceptive gamet: ngia sligh tly swollen; zygosp ores oval to 
rounded, 48-51 em bro..d, 63-74.5 pm long; mcdian spore wall smooth, brown. 

Locality-Pond at Mile Tilak, Port Blair (Coll. no. : AN568, Coll. date 14-10-1979). 

Distribution-Himachal Pradesh (Carter, 1926 from Kasauli); U. P. (Rao, 1937 as S. neglecta (Hass.) 
Kuetz. var. tenuis, Singh, R. N. 1938 as S. neglecta (Hass. Kuetz. forma Singh & Sarma, 
1962-63 firom Varanasi; Ahmad, 1967 from Kanpur; Saxena, P. N. from unspecified place); 
Punjab (Randhawa, 1938 from Hostiarpur); M. P. (Rao, 1938, main species from Katni and 
S. neglecta (Hass.) Kuetz. forma Rao from Duric); Maharashtra (Kamat, 1963 from Kolhapur; 
Adhthkar & Kamat, 1978 from Aurangabad); West Bengal (Chatterjee et al., 1980 from 

Golap Bag). 

Spirogyra paradoxa Rao 
Text-figs. 8, 10 

Rao, C. B. 1937, p. 281, fig. 5E ; Randhawa, M. S. 1959, p. 326, fig. 313; Rattan, R. S, 1967b, p. 
98, figs. 15-16. 

Vegetative cells 53-54.5 em broad, 58-67 am long, end-walls plane; each cell 
with three chloroplasts making 2-3 turns; conjugation scalariform by tubes formed by both gametangia, receptive gametangia slightly swollen on both sides; zygospores broadly ellipsoidal to spherical, 54-59 um broad, 60-63.5 um long; mesospore smooth, light brown. 

The Andaman plant exhibits smaller dimensions than recorded by RAo (1937) and RANDHAWA (1959); however, its measurements are closely comparable to that of 
the specimens recorded from Punjab by RaTTaN (1967b). of tetraploid zygospores have been reported by RaTTan (1967b) which were not seen in plants collected from Andaman Islands. 

In Punjab alga, formation 

Locality-Pond at Batrapur ; Port Blair (Coll. no. AN 39, Coll date 27-1-1978). 
Distribution-U. P. (Rao, 1937 from Sarnath ; Khan & Usha, 1971 from Dehradun ; Bendre et al., 1975 from Meerut) ; Punjab (Rattan, 1963 from Nabha, 1967b from Kapurthala). 

Spirogyra parvispora Wood 
Text-figs. 25, 26 

Transeau, E. N. 1951, p. 171, pl. 26, fig. 16; Randhawa, M. S. 1959, p. 409, fig 491. 
Veget tive cells 75-76.5 um broid, 190-330 um long, end-walls plane; each cel with 4 chloroplasts miking 2 turns; conjugation scalariform by both gametangial cells; fcrtile cclls not swollen; zygospores ellipsoid, 42-44 pm broad, 50-65 unn long; nesopore smooth, brown. 
In Andaman spccinen zygosporcs are slightly sumaller than recorded in the 

type. 
Locality-Pond at School line, Port Blair (Coll. no. AN 519, Coll. date 11-10-1979).
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Distribution-(Kumar, 1975 from Meerut). 
Species is being described for the first time from India; earlier, KUMAR (1975) 

has recorded it in a checklist from Meerut. 

Spirogyra porticalis (Mueller) Cléve 

Text-fig. 3 

Borge, O. 1912, p. 25, fig. 27 ; Kolkwitz, R. & Krieger, H. 1944, p. 324, figs. 435-437 Transeau, E.N. 

1951, p. 160, pl. 23, fig. 9 ; Randhawa, M. S. 1959, p. 306, figs. 272a-c Gauthier-Lièvre, 

L. 1965, p. 144, pl. 49, fig. A. 

Vegetative cells 47-50 um broad, 60-170 um long, end-walls plane; chloroplast 

solitary, making 3-4 turns; conjugation scalariform, tubes formed by both gametangia; 
fertile cells cylindric or slightly inflated; zygospores ovoid to subglobose, 43-45 um broad, 

63-80 um long; median spore wall smooth, yellow. 

Locality -Pond at Batrapur, Port Blair (Coll. no. AN 39, Coll date. 27-1-1978). 
Distribution-Assam (Carter, 1926 from Asirgarh Hill and Akyab district); Gujarat (Patel & Asoka Kumar, 

1975a from Ambaji). 

Spirogyra pratensis Transeau 

Text-figs. 18, 20 

Czurda, V. 1932, p. 169, fig. 173; Kolkwitz, R. & Krieger, H. 1944, p. 324, figs. 451-452, 457 

Randhawa, M. S. 1959, p. 297 
Transcau, E. N. 1951, p. 156, pl. 1, fig. 7, pl. 22, figs. 14-18 

fig. 257 Gauthicr-Lièvre, L. 1965, p. 144, pl. 50, figs. D-d,d' ; Yamagishi, T. 1966, p. 90, pl. 
14, fig. 1 

Vegetative cells 16-18.5 um broad, 60-84 um long, end-walls ple ne; each cell 

with a single chloroplast making 2-3.5 turns; conjugation scalariform by tubes formed 

by both gametangia; fertile cells fusiform, inflated upto 33 um in diameter; sterile cells 

lask-shaped, swollen upto 44 um; zygospores ellipsoid, 21-24.5 pm broad, 38-47 em long; 

mesospores smooth, light yellow. 
Locality-Tank at Shadipur, Port Blair (Coll. no. AN 544, Coll. date 14-10-1979). 

Distribution-Punjab (Rattan, 1963 from Nabha) ; U. P. (Lakshminarayana, 1963 from Varanasi). 

Spirogyra rivularis (Hassall) Rabenhorst 

Text-figs. 17, 19 

Transcau,E. N. 1951 ,p. 169, pl- 26, fig. 8 Randhawa, M. S. 1959, p. 317, figs. 292a-C Gauthier- 
Lièvre, L. 1965, p. 151, pl. 53; figs. B-b, b' ; Yamagishi, T. 1966 p. 93, pl. 5, figs. 10-11 

Vegetative cells 42-45 pm broad, 158-252 pm long, end-walls pla ne; each cell 
with 3 chloroplasts making 2-2.5 turns; conjugation scala riforn by tubes formed by both 

gametangial cells; fertile cells cylindrical; zygospores ellipsoid to cylindrical ellipsoid, 39 
42 pem broad, 74-81 jam long; median spore wall smooth, yellowish brown. 
Localiy-Freshwater drain at Sipighat, Port Blair (Col. no. AN 515, Coll. date 10-10-1979) 

Distribution--Maharashtra (Randhawa, 1959 from Bombay); Punjab (Rattan, 1964b from Kapurthala, 
1967a frcm Nabha) ; U. P. (Khan & Rawat, 1972 from Dehradun; Bendre, et al., 1975 from 
Meerut Pal, 1977 from Saharanpur ) Jammu and Kashmir (Kant, 1975 from Jammu) : Gu 
jarat (Patel & Asoka Kumar, 1975a from Ambaji).. 
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