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Abstract 

Pollen grains of 25 taxe from the part of a disappearing ground vegetation of Leva, Rcchi La and

Lulagaoun have bcen investigated covering the entire range of morphological parameters. The impli- 
cation of the result of this investigation Eas been discussed with a reterence to the endangered plant com- 

munity of these places. 

Introduction 

Pollen grains and spores are extremely resistant to decay and get permanently pre- 

served in various types of sedimentary deposits. They provide necessary clues to the past
vegetational history and palacoecology. Fossil pollen data, therefore, are increasingly 

used to trace the history of the individual species population (Davis, 1976; Watts, 1973). 
The use of such historical records, in combination with contemporary research on species 

ecology and demography, offers one of the more promising means of approaching the 

elusive problem of the existence of a species in the past. With the essence of such an un- 

derstanding, the pollen morphology of some endangered plants commonly growing at 
Lava, Rechi La and Lulagaoun, which are reported to be disappearing gradually due 
to biotic and other factors, has been studied. 

The forests of Lava, Rechi La and Lulagaoun at altitudes of 1,895 m, 2, 440m 
and 1,685 m respectively under Kalimpong Subdivision of Darjeeling District of West
Bengal are a luxu: iant blend of subtropical and temperate plant populations with a 
rich ground flora like Darjeeling (Paria & Pal, 1983). These natural forests are gra- 
dually being depleted by various destructive biotic influences including clearance of the 
forests by indulging in slash-and-burn techniques at the steeper slopes for cultivation 
which probably will amount to destruction of the characteristic vegetation of these pla- 

ces. During a recent botanical survey it was found out that the plant cover, particularly 

the ground vegetation in certain places of Lava, Rechi La and Lulagaoun is bädly threa- 
tened and is in a state of decline (Paria & Pal, 1983). An attempt, therefore, has been 

made to put a part of such declining ground vegetation in respect of pollen morphology 

to record for future reference. 

Materials and methods 

Fresh pollen materials were collected from the ground vegetation of Lava, Rechi La 

and Lulagaoun. Thse materials were acetolysed and a part chlorinated after acetolysis 

following the methods as suggested by Erdnan (1952, 1969). 
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The light microscopical work was done with a binocular Leitz Wetzlar Microscope 

(Oit-immersion objective 100X, eye picce 8X). The factor for mcasurements in all cases 

was 0.7 um for one ocular micromcter division (using the oil-immersion objective). For 

photomicrographs, Zeiss binocular rescarch microscope with an Olympus camera attach- 

ment was used. ln all cases, measurements and other observations are based on acetoly-

sed grains. The nmeasuremcnts, quoted in the pollen descriptions, are generally based on 

an average of 10 readings randomly chosen. 

The pollen morphology of the relevant taxa is investigated and described. Pollen 

descriptions are provided (arranged alphabetically) alongwith suitable illustrations 

wherever possible. 

Pollen description 

ASTERACEAE 

Anaphalis cinnamomea C. B. Clarke 

Tricolporate, isopolar, radially symmetrical, amb circular, peritreme, spheroidal, 
diameter of grain 17.5 um; apocolpium 10.5 um, mesocolpium 6.0 um, LB of colpi 

14/2.0 um, ora circular, diameter of os 2.0 um. Thickness of exine (with spine) 6.0 gm, 

echinate, thickness of sexine 1.0 um, tectate, L/B of the spine 4.0/2.0 um, thickness of 

nexine 1.0 em. NPC 345. 

A. contorta Hook. f. 

Tricolporate, isopolar, radially symmetrical, amb circular, peritreme, prolate, PA/ 
ED 24.5/21 um, apocolpium 10.5 am, mesocolpium 6.0 um, L/B of colpi 17.5/2.0 m, 

ora circular, diameter of os 1.0 um. 
thickness of sexine 1.5 am, L/B of spine 3.5/1.4 m, thickness of nexine 1.0 um. 

Thickness of exine (with spine) 6.0 am, echinate, 

NPC 345. 

BORAGINACEAE 

Cnoglossum furcatum Wal. 

Tricolpate, isopolar, radially symmetrical, amb circular, peritreme, prolate-sphe-
roidal, PA/ED 35/33 um, apocolpium 10.5 um, mesocolpium 8.0 um, L/B of colpi 24.5 
um/21 m. Thickness of exine 3.0 um, baculate, thickness of sexine 2.0 um, tectate 

bacula present in optical section, length of bacula 0.7 am, thickness of nexine 1.0 Am.

NPC 343. 

CAMPANULACEAE 

Campanumoea inflata C. B. Clarke 
Pl. 1, Fig. 1 

7-colpate, isopolar, radially symmetrical, amb cireular, peritreme, prolate, PA/ED 
49/45.5 m, apocolpium 9.0 pm, mesocolpium 14 am, I,/B of colpi 28/2.0 n. Thicknes 

of exine 2.0 um, spinulose, thickness of sexine 1.0 m, tectate, spiules present in 

optical section, length ol spinules 0.3 am, thickness ol nexine 1.0 em. NPC 743. 
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Pratia begonfola Lindl. 

PI. 1, Fig. 8 

Tricolporate, isopolar, radially symmetrical, amb circular, peritreme, prolate, PA/ 
ED 22.5/17.5 m, apocolpium 3.5 um, mesocolpium 7.0 m, L/B of colpi 17.5/2.0 m, 
ora circular, diameter of os 1.5 m. Thickness of exine 3.0 um, baculate. thickness of 

sexine 1.5 um, tectate, bacula present in optical section, thickness of nexine 1.5 em. 

NPG 345. 

CARYOPHYLLACEAE 

Drymaria cordata Willd. ex Edgeworth 

Pantocolpate with 12 colpi (dodecacolpate), arranged in a definite geometric pat- 

tern, spheroidal, diameter of the grain 26.5 um, intercolpal distance 13.5 am, L/B of 

colpi t.5/2.0 m, colpi provided with granulate membrane. Thickness of exine 2.0 gm, 

thickness of sexine 1.0 m, tectate, punctitegillate, provided with fine supratectal 

processes, crassisexinous, thickness of nexine 1.0 um. NPC 763. 

COMMELINACEAE 

Streptolirion volubil Edgew. 
PI. 1, Fig. 2 

Monosulcate, heteropolar, oblate, PA/ED 21/35 m, L/B of sulcus 31.5 um/1.5 am. 
Thickness of exine 2.0 um, 
nexine 1.0 um. NPC 133. 

psilate, thickness of sexine 1.0 um, tectate, thickness of 

ERICACEAE 

Gaultheria nummularioides D. Don 
PI. 1, Fig.7 

Tricolporate with permanent teirahedral tetrads, diameter of the tetrads 35 um, diameter of the individual pollen grains 21 um, isopolar, radially symmetrical, amb 
circular, peritreme. apocolpium 10.5 pm, L/B of colpi 11.0/2.0 um, ora circular, diameter of the os 2.0 pm. Thickness of exine 2.0 um, scabrate, thickness of sexine 1.0 um, tectate, thickness of nexine 1,0 pm. NPC 345. 

FABACEAE 

Purochilus communis Buch.-Ham. 
PI. 1, Fig. 11 

Tricolporate, isopolar, radially symmctrical, mb circular, peritreme, prolate, PW D21/14 um, apocolpium 3.0 pm. inesocolpiun 3.5 um, L/B of colpi 17.5/1.5 pum, ora Crcular, diameter of the os 1.5 am. Thickness of cxine 2,0 um, thickness ot sexine 1.0 m, tectate, finely rcticulat, thickncss of nexine 1,0 am. NPC 345. 
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GENTIANACEAE 

Swertia chirata Buch.-Ham. 

PI. 1, Fig. 10 

Tricolporate, isopolar, radially symmetrical, amb circular, peritreme, spheroidal, 
diameter of the grain 35 m, apocolpium 3.5 um, mesocolpium 21 jem, L/B of coipi 

21/2.0 pm. ora circular, diameter of the os 2.9 um. 
thickness of sexine 2.0 um, tectate, thickness of nexine 1.3 um. NPC 345. 

Thickness of exine 3.5 um, baculate, 

HYPERICACEAE 

Hypericum pa:ulum Thunb. 
Pl. 1, Fig. 13 

Tricolporate, isopolar, radially symmetrical, amb circular-lobate, peritreme, prolate, 
PA/ED 17.5/14 un, apocolpium 8.3 um, mescolpium 10.5 m, L/B of colpi 21/2.0 um, 
ora lalongate, L/B of os 1.0/2.0 p.m. Thickness of exine 2.0 jam, thickness of sexine 1.0 

um, intectate, reticulate, thickness of nexine 1.0 um. NPC 345. 

LAMIACEAE 

Calamintha mbrosa Benth. 
PI. 1, Figs. 14, 15 

Hexacolpate, isopolar, radially symmetrical, amb circular, peritreme, prolate, PA| 
D 28/24.5 jum, apocolpium 4.0 pn, mesocolpium 7 am, L/B of colpi 17.5/2.0 um. 'Thi- 

ckness of exinc 3.0 um, thickness of sexine 1.5 um, intectate, reticulate, thickness of ne-

Nine 1.5 jum. NPC: 643. 

MELASTOMACEAE 

Osbeckia crinita Benth. 
PI. 1, Fig. 5 

Tricolpoidate with alternate tripseudocolpi, isopolar, amb circular, peritreme, pro 
late, PA/ED 27.0 /21 am, apocolpium 3.5 um, 
10.5/2.0 um. Thickness of exine 3.0 um, scabrate, 
thickness of nexine 1.5 um. NPC 343. 

mesocolpium 5.0 um, L/B of colpi 
thickness of sexine 1.5 em, tectate, 

ONAGRACEAE 

Epilobium roseum Schreb. 

PI. 1, Fig. 16 

Tripororate. isopolar, radially symmetricalL amb semi-angular, goniotreme, oblate, 
PA/ED 56/70 um, diameter of pore 7 um, thickness of ora 3.5 um, aspidote. Thick- 

ness of the exine 2.0 em, scabrate, thickness of sexine 1.0 um, tectate, thickness of nex- 

ine 1.0 m. NPG 346. 
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PAPAVERACEAE 

Dicentra thalictrifolia Hook. f. & Thoms. 

Tricolpate, isopolar, radially symmetrical, amb circular, peritreme, prolate, PA 
ED 24.5/17.5 pm, apocolpium 7 m, mesocolpium 8.0 um, L/B of colpi 17.5/2.0 um. 

Thickness of exine 2.0 um, thickness of sexine 1.0 um, intectate, reticulate thickness of 

nexine 1.0 um. NPC 343. 

PLANTAGINACEAE 

Plantago major Linn. 

Pl. 1, Fig.9 

Haxaporate, amb circular, spheroidal, diameter of the grain 24.5 um, diameter of 

the pore 2.0 pum, pores operculate and distributed all over the surface. Thickness of 

Cxine 2.0 um, outer margin wavy, thickness of sexine 1.0 um, tectate, thickness of 

nexine 1.0 pm. NPC 664. 

POLYGONACEAE 

Polygonum capilatum Buch.-Ham. 

spheroidal, Tricolpate, isopolar, radially symmetrical, amb circular, peritreme, 
diamcter of grain 35 m, apocolpium 10.5 am, mesocolpium 21 jam, L/B of colpi 21 
2.0 um. Thickness of exine 5.0 anm, thickness of sexine 3.5 pm, intectate, reticulate, muri 

provided with two types of bacula, thickness of nexine l1.5 pm. NPC 343. 

P. chinense Linn. 

Pl. 1, Fig. 3 

Tricolpate, isopolar, radially symmetrical, amb semi-angular, goniotreme, spheroi- 
dal, diameter of the grain 49 jum, L/B of colpi 13.0/3.5 um, partly beset with bacula. 

Thickness of exine 6.0 m, baculate, thickness of sexine 4.5 jum, tectate, bacula present 
in optical section, multiduplibaculate, irregularly arranged, L/B of bacula 4.0/1.5 m, 

diameter of lumina 5.5 jum, L/B of microbacula 3.0/1.5 um, irregularly distributed, 

thicknes of nexine 1.5 pm. NPC 343. 

P. molle D. Don. 

Tricolpate, isopolar, radially symmetrical, amb circular, peritreme, prolate, PAj 
ED 21/17.5 um, apocolpium 8.5 um, mesocolpium 14 um, L/B of colpi 17.5/2.0 um. 
Thickness of exine 3.5 um, baculate, thickness of sexine 2.0 um, tectate, bacula present 
in optical section, thickness of nexine l1.5 am. NPC 343. 

P. runcinatum Buch.-Ham. ex D. Don 

Polyrugate, spheroidal, diameter of grain 36.5 um, diameter of rugae 2.0 

Thickness of exine 3.5 am, thickness of sexine 2.0 m, intectate, duplibaculate, re- 

ticulate, lumina provided with granules, thickness of nexine 1.5 um. NPC /0t. 
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ROSACEAE 

Potentilla fulgens Wall. ex Hook. 

Pl. 1, Fig. 18 

Tricolporoidate, isopolar, bilaterally symmetrical, amb circular, peritreme, spher 

o1dal, diameter of grain 21 pm, apocolpium 6 um, mescolpium 10.5 um, L/B of colpi 

14/2.0 um, ora circular, diameter of the os 2.0 um. Thickness of exine 2.0 um, thickness 

of sexine 1.0 pm, subtectate, finely reticulate, thickness of nexine 1.0 um. NPC 345. 

RUTACEAE 

Boenninghausenia albiflora Reichenb. 

PI. 1, Fig. 17 

Tricolporate, isopolar, radially symmetrical, amb semi-angular, goniotreme, prolate, 

PA/ED 31.5/24.5 pm, apocolpium 8.0 um, mesocolpium 14 um, L/B of colpi 14/2 jum, 

ora circular, diameter of os 1.0 um. Thickness of exine 2.0 um, thickness of sexine 1.0 

um, tectate, finely reticulate, thickness of nexine 1.0 um. NPG 345. 

SCROPHULARIACEAE 

Torenia peduncularis Bentlh. 
PI. 1, Fig.6 

Tricolpate, isopolar, radially symmetrical, amb circular, peritreme, prolate, PA 
ED 21/17.5 pem, apocolpium 5 jm. mesocolpium 16 am, L/B of colpi 23/2 pm. Thick- 
ness of exine 3 um, thickness of sexine 1.5 pm, intectate, rcticulate, thickness of nexine 

1.5 um. NPC 343. 

URTICACEAE 

Flatostema hookeriamum Wedd. 
PI. 1, Fig. 12 

Biporate. heteropolar, spheroidal, diameter of grain 7 pm, diameter of pore 3.5 

um. Thickness of exine 2.0 um, psilate, thickness of sexine 1.0 um, tectate, thickness of 
nexine 1.0 um. NPC 234. 

VALERIANACEAE 

Faleriana har twickii Wall. 

PI. 1, Fig. 4 

Tricolporoidate, isopolar, radially symmetrical, amb triangular, goniotreme, prolate, 
PA ED 35/21 um, apocolpium 7 pm, mesocolpium 10.5 em, L/B of colpi 21/1.0 um, ora 

indistinct. Thickness of exine 3.5 um (with spine). echinate, thickness of sexine 2.0 um, 

L E of spine 1.5/1.0 um, thickness of nexine 1.5 pm. NPC 345. 
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Table 1-List of plants treated in the investigation with pollen morphological characters 

Pollen charactcrs at a glancc 

Name of the plant Family 
Shape Aperture Surlacc ornamentaticn 

Asteraccac Spheroidal Tricolporate Tectate, echinate Anaphalis cinnamomea 
C. B. Clarke 

Astcraceac Prolatc Tricolporate Tectzte, cchinate A. cortorta Hook. f. 

Rutaceac Prolate Tricolporate ubtectate, finely reti- 
Boenninghausenia albiflora 

Reichenb. 
cuwate 

Prolate Hexacolpate Intectate, rcticulate 
Calamintha umbrosa Benth. Lamiaceaae 

7-colpate Tectate, echinate Campanulaceae Prolate Campanumoea inflata 
G. B. Clarke 

Prolatc-sp'heroidal Tricolyate Tectate, baculate 
Cynoglossum furcatum Wall. Bcraginaceae 

Prolate Tricolpate Reticulate 
Dicentra thalictrifolia 

Hook. f. & Thoms. 
Papaveraceae 

Dodecacolpate Punctitegillate 
Drymaria cordata Willd, ex Caryophyllaceae Spheroidal 

Edgeworth 

Urticaceae Spheroidal Biporate Psilate 
Elatostema kookerianum 

Wedd. 

Onagraceae Oblate Tripororate Tectate, scabrate 
Epilo bium roseum Schreb. 

Ericaceae Spheroidal Tricolporate Tectate, scabrate 
Gaultheria nummularioides 

D. Don 

Prolate Tricolporate Intectate, reticulate 
Hypericum patulun Thunb. Hypericace2e 

Tectate, Scabrate Tricolpoidate 
+Tripseudocolpate 

Osbeckia crinita Benth. Melastomaceae Prolate 

Prolate Tricolporate Reticulate 
Parochetus communis Buch.- Fabaccae 

Ham. 

Plantago mejor Linn. Plantaginaceae Spheroidal Hexaporate Tectate 

Polygonaceae SpheroidalI Tricolpate Intectate, reticulate 
Polygonum capilatun 

Buch.-Ham. 

Polygonaceac Spheroidal Tricolpate Tectate, duplibaculate 
P. chinense Linn. 

P. molle D. Don Polygonaceae Prolate Tricolpate Tectate, baculate 

Intectate, duplibaculate, 
reticulate 

Polygonaceae Spheroidal Polyrugate P. runcinatum Buch.- 
Ham. ex D. Dor 

Spheroidal Tricolporoidate Finely striato-reticulite 
Potentilla fulgens Wall. cx Rosaccae 

Hook. 

Pratia begonifolia Lindl. Campanulaceae Prolate Tricolporate Tectate, baculate 

Oblate Psilate Streptolirion volubile 
Edgew. 

Commclinaceac Monosulcate 

Spheoidal Swertia chirata Buch-. 
Ham. 

Centianaccac 'T'ricolporato 
Tectate, baculate 

Torenia pe durcularis 
Benth. 

Scrohulariaceac Prolate Tricolate Reticulate 

Valeriana hardwickii Wall. Va leria1aceac Prolate Tricolporoilate 
chin:ate 

- 
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Discussion 

A general survey of the pollen morphology of investigated species of the ground 
vegetation of Lava, Rechi La and Lulagaoun reveals a heterogeneous assemblage of pollen 
types. The apertural types vary from colpate to porate, colporate, pororate, colpoidate, 

pseudocolpate, pantoporate, colporoicdate, polyrugate and sulcate types. The other mor- 
phological characters like shape, size, surface ornamentations, cxine stratifications, ctc. 
have also been taken into consideration. 

The biporate, spheroidal (7 am) and psilate grains are found in Elatostema hooke- 
rhana, an urticaccous plant with minute, green, unisexual fowers, which are wind polli- 

nated. The monosulcate, oblate and psilate grains of Streptolirion volubile, a member of 

Commelinaceae, originate from white flowers. The character of the grain is primitive, 
the plant is a rare climber in the family. Tricolpate grains are found in Cynoglossum fur- 
catum, Dicentra thalictrifolia, Polygonum capitatum, P. chinense, P. molle and Torenia peduncu- 
laris. Tricolporate grains are found in Anaphalis cinnamomea, A. contorta, Boenninghausenia 
albiflora, Gaultheria mummularioides, Hyhericum patulum, Osheckia crinita, Parochetus communis, 
Pratia begonifolia and Swertia chirata; triporate in Epilobium roseum and tricolporoidate in 
Potentilla fulgens and Valeriana hardwicki. The hexa-aperturate condition with colpate or 
porate condition is found in Calaminiha umbrosa and Plantago major respectively. The poly- 

aperturate condition with more than six apertures (colpi) is found in Campanumoea inflata 
and Drymaria cordata and polyrugate in Polygonum runcinatum. 

The shape of the grains also vary, e.g. Campanumoea inflata have prolate grain (PA| 
ED :49/45.5 um) with tectate exine stratification and echinate surface ornamentation. This plant is a climber with large white flowers. Thus both pollen and flower characters 
of the plant denote entomophilous pollination. The other prolate grains are mostly tec- 

tate (intectate in Calamintha umbrosa & Hypericum patulum) and either echinate or bacu- 

late (scabrate in Osbeckia ciinita). The spheroidal grains are mostly tectate (intectate in 

Polygonum capitatum, P. runcinatum) and either echinate or provided with some other pro- 
cesses (psilate in Elatostema hookeriana). The oblate grains are found in Epilobium roseum 

(PA/ED :56/70 um) with tripororate, tectate and scabrate nature. 
The variation and heterogeneity in pollen characters refers to the statement of 

West (1964) who pointed out that the pollen assemblage does not normally represent an 
even mixture of pollen types derived from a homogeneous vegetation, rather does it com- 
prise a collection of pollen from a complex mosaic of plant communities. The different 

species of such communities have a distinctive pollen morphology which allows a specific 
determination of the vegetation. The value of such studies could be augmented appre- ciably where it is possible to supplement the data with pollen records for the more dis- 
tant past and experimental treatment of postulated vegetational processes (Harris, 1965: 
Sauer, 1967). However, the present investigation is expected to invoke an integrated 
view on the plant community of the ground vegetation of relevant places from the 

fossil recovery of pollen grains, when the existing vegetation may get exteruminated 
by biotic and other factors in course of time, This is probably quite natural because 

there is hardly any doubt from the previous and present vegetational records that quali- 
tatively and quantitativcly the plant community is being depleted. As a matter of fact, 

the heterogeneous pollen assemblage, as we usually find in fossil record, will rellect the 

nature of plant population composing the ground vegctation, which in turn will signify 
the past climatic conclition along with a ylimpse of the nature of topography of those 

places. 
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Explanation of Plate 

1. Campanumoea inflata (x 1000) ; Polar view showing apertures and surface ornamentation. 

2. Streptolirion volubile (x 1000); Polar view showing aperture. 
3. Pobgonum chinense (X 1000); A grain in optical section showing surface ornamentation and bau 

cula (in part) 
4. Valeriana hardwickii (x 1000); Polar view (slightly inclined) showing apertures. 
5. Osbeckia crinita (x1000); Equatorial view in optical section showing apertures. 

Torenia peduncularis (x1000); Polar view in optical section showing apertures. 6. 

Gaultheria nunmulariides ( x 1000) ; W 1ole vie w of tetrad sho wing pattern of arrangement of indivi- 

dual cells and apertures (indiscernible). 
8. Pratia begonifolia ( x 1000); Equatorial view in optical section showing apertures. 

Plantago major (x 1000); A grain showing apertures. 
10. Swertia chirata (x 1000); Inclined polar view in optical section showing apertures and bacula. 

11. Parochetus communis (x1000); Equatorial view (slightly inclined) showing apertures. 
12. Elatostema kookerianum (x 1000); Polar view showing aperture. 
13. Hypericun patulum (X 1000); Polar view showing aperture . 
14. Calamintha umbrosa ( x 1000); Equatorial view showing apertures and surface ornamentation. 

Calamintlha umbrosa (X1000); Polat view in optical section showing apertures and surface ornanien- 

7. 

9. 

15. 

tation. 
16. Epilobium rosetm ( x1000); Polar view showing apertures. 

Bcenninghausenia albiflora (x 1000); Equatorial view showing apertures. 
Potentilla fulgens (x 1000); Polar view showing apertures and surface ornamentation. 

17. 

18. 
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