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ABSTRACT
Pollen morphology of 2 species belonging to the cultivated and wild varieties of millets i.e. Pennisetum glaucum & Sorghum
bicolor of family Poaceae has been investigated using light microscope and scanning microscope. It is stenopalynous in nature.
Pollen grain mostly spheroidal, monoporate, circular, pores small operculate, annulate. On the basis of apertural characters
along with shape, size, surface, ornamentations of the exine, a comparative study of pollen grains is very useful in systematic
consideration. The pollen grains of wild and some cultivated variety are found to be spheroidal, a single annulate, aperture with
an operculum, brevicerebro orate exine ornamentation. Such pollen type will be the first report from Vidarbha (Maharashtra).
These phenomenons are the most important criteria for research dealing with both extant and extinct pollen grains.
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INTRODUCTION
It is generally applicable to the cereal grains obtained from the members of family Poaceae. Rice, wheat, maize,
sorghum, ragi, barley, pearl millets, fox-tail millet, rye, etc. come under this group. These form the principal sources of
food for man and animals. Another term “millets” is generally used for the number of small grained cereals which are
of minor importance as food. Sorghum and pearl millet forms another importance cereal of the tropical countries like
India and Africa. Pearl millet is an annual plant which can be grown successfully on light-textured soils and under low
soil moisture conditions. In India, it is mainly grown round the year under tropical Indian conditions.
Cereals and millets form the most important group of plants of family Poaceae. Poaceae is one of the largest and most
widely distributed families of vascular plants and dominants of many ecosystems. A number of authors studied the
pollen morphology of family Poaceae like [1-15]. Two pollen characters that have important values in systematic
studies in grass are aperature types and exine surface patterns. However, the prevalence of a stenopalynous condition
in grasses with one annulate aperture pollen grains, although providing a characteristic feature for Poaceae constitutes
limiting factor when trying to distinguish the various taxa contained within the family.
The potential usefulness of the pollen exine features of the Poaceae as markers of gene expression and inheritance was
shown mainly in intergeneric hybrids, where the influence of one or both parents on the exine sculpture of the resulted
hybrids was recorded [16].
A study of the pollen morphology of cultivated grasses (Zea mays, Sorghum vulgare etc.) demonstrated that the size
range curves are of immense taxonomic value in separating even the cultivars particularly when the number of taxa
involved in the study is kept in the minimum. Rather, the above principle can be effectively used in solving taxonomic
disputes at varietal levels.
The pollen grains of family Poaceae is Unipalynous (syn. Stenopalynous) being beset with an apertural apparatus
consisting of a pore subtended by an annulus and capped by an operculum on the pore membrane. The study of SEM of
some cereal grasses has shown the way for a possible separation of the different cereal grass species [6].
In the present study, two species of cultivated and wild varieties of Millets- (Sorghum bicolor, Pennisetum glaucum)
of family Poaceae were examined by light and scanning electron microscope.
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MATERIALAND METHODS
The pollen sample of cultivated varieties of millets obtained from the Ankur seeds Pvt. Ltd. while the wild varieties of
pearl millet and sorghum were collected from the ICRISAT. The pollen grains were prepared for light (LM) and
scanning microscopy (SEM) by standard methods described by [17]. For light microscope the pollen grains were
mounted in stained glycerin jelly and observations were made with simple microscope (10 & 40 x) using 10 x eye
piece. For SEM studies dry pollen material were directly transferred to a metallic stub and coated with gold. Pollen
size, pore and operculum diameter was measured. SEM studies were carried out at VNIT, Nagpur (India).
Following varieties were taken for the studies
Millets

Wild varieties

a) Sorghum bicolor

b) Pennisetum glauccum

i)

i)
ii)

Cultivated varieties

IS-18830

i) MS-B-32
ii) GCP/SB/G-95
iii)GCP/SB/G 522
i) ABAC-6
ii) BS/R- 52
iii) CB-85

IP- 21524
IP- 21534

RESULTSAND DISCUSSION
General description of pollen grains: Pollen grains apolar, medium rarely large sized in diameter, spheroidal, monoporate, operculate to annulate or reduce annulus, generally sexine as thick as nexine often thicker or some time thinner
than nexine.
Detailed observation of the pollen morphological feature, including size of grains, diameter of pore, width and height
of annulus, exine surface patters are presented in table I. SEM study at X 1,500 magnification revealed distinct
variations in pollen exine surface patterns of the cultivars in relation to the arrangement of the surface excrescences
and different patterns of granules that are formed by the clustering of the surface excrescences, dividing the surface
into small areas. The pollen size is equal to equatorial diameter since most grains are spheroidal. All other
measurements were made on SEM-graphs. Terminology is used as per [18].
Exine patterns Brecevicerebro ornate which was first reported in Eustachys tenera type. The wild and cultivated
varieties of Sorghum bicolor viz. IS-18830 & MS-B-32 and Pennisetum glaucum viz. IP-21524, IP-21534 & CB-85
also found with brecevicerobro orate type exine pattern (Fig- 1 &2-D; Fig-5&6-C; Fig-8-B), while other cultivated
cultivars formed the areolate-cum-scabrate exine pattern (Fig-3& 4-C; Fig-9-B) and cultivated variety ABAC-6
shows areolate pattern (Figure-7B). The wild variety formed the average pore size -3.21 - 3.93 um and annulus
diameter are found to be 1.78 - 1.95 um. While the cultivated variety of both the millets are found to be 2.60 um - 4.37
um and annulus diameter as 1.58 - 2.52 um.
In this study, the wild variety of both species shows comparatively small pollen size, pore diameter than the cultivated
type.
Distinct variation in this pollen feature among the cultivated and wild variety of Pennisetum glaucum and Sorghum
bicolor is of significance especially in the context of homogeneity of Poaceae pollen grains, and thus may be
considered as an additional parameter for use in cultivar taxonomy.
Name of the Cereals crops

A) Sorghum bicolor
I] Wild Var.i) Is- 18830
I]Cultivated Var. i) MS-B-32
ii) GCP/SB/G-95
iii) GCP/SB/G-522
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Type

Pollen
Size

Pore
diameter
(um)

Annulus
diamer
(um)

Exine Ornamentation

1-porate
annulate
1-porate
annulate

124

3.21

1.95

Brevicerebro ornate

144

4.12

2.52

Brevicerebro ornate

1-porate
annulate
1-porate
annulate

194

2.84

1.97

Areolate cum scabrate

158

3.99

2.08

Areolate cum scabrate
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1-porate
annulate
1-porate
annulate
1-porate
annulate
1-porate
annulate
1-porate
annulate

B) Pennisetum glauccum
I] wild var. i) IP-21524
ii) IP-21534
II] Cultivated Var.-i) ABAC-6
ii) CB-85
iii) BS/R-52

177

3.93

1.78

Brevicerebro ornate

173

3.87

1.78

Brevicerebro ornate

196

2.60

1.58

Areolate

133

4.37

2.19

Brevicerebro ornate

168

3.75

1.97

Areolate cum scabrate

Fig – 1 A]

C]

B]

D]

Fig-1 Wild cultivar of Sorghum (A-D) – IS – 18830 A) Scanning electron micrograph of pollen grains; B) grain spheroidal,
subpolar view; C&D) Part of the pollen grains showing operculate-annulate pore, Brevicerebro ornate exine pattern with
pore size measurement. Scale bars –A) 50 um, B) 10 um.
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Fig-2 A]

B]

C]

D]

Fig-2(A-D); A) Scanning electron micrograph of pollen grains; B&C) Part of the pollen grains showing operculateannulate pore; D) Brevicerebro ornate exine pattern, Scale bar- A) 50 um, C & D) 2 um

Fig-3 A]

B]

C

Fig-3 (A-C); A) Scanning electron micrograph of pollen grains; B) Spheroidal, subpolar view; C) details of an
operculate-annulate aperature, showingAreolate-cum-scabrate exine pattern.
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Fig-4 A]
B]
C]
Fig-4 (A-C); A) Scanning electron micrograph of pollen grains; B) pollen grain spheroidal, subpolar view; C)
operculate-annulate aperature Areolate-cum-scabrate exine pattern.

Fig-5 A]
B]
C]
Fig-5 & 6 (A-C); A) Scanning electron micrograph of pollen grains; B) grain spheroidal, subpolar view; C] details of
an operculate-annulate aperature, Brevicerebro ornate exine pattern
Scale bar- fig 3,4 & 5 - A) 50 um, B)10 um,C) 2um

Fig-6 A]

B]

Fig-7 A]
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Fig-8 A]

B]

\

Fig-9 A]
B]
Fig-7, 8 &9(A-B); A) Scanning electron micrograph of pollen grains fig-7- B) pollen show areolate exine pattern; fig-8
B) operculate-annulate aperature, Brevicerebro ornate exine pattern; fig-9 B) operculate-annulate aperature showing
areolate-cum-scabrate Scale bar- A) 10 um B) 2um

REFERENCES
[1].
[2].
[3].
[4].
[5].
[6].
[7].

Wodehouse, R.P.(1935). Pollen grains. McGraw-Hill Book Co. Inc., New York Bot . Rev., 2:67-84.
Firbas, F.(1937). Der pollen analytische nachweis des Getreidebau. Keitchr. Bot., 31:447-478.
Jones, M. D. and L. C. Newell (1948). Size variability and identification of grass pollen. J. Am. Soc. Agron., 40:136-143.
Sampath, S. and K. Ramanathan (1951). Pollen grain size in Oryza. J. Ind. Bot. Soc., 30:40-48.
Ethirajan,A. S. (1953). Pollen grains in Saccharum and certain allied genera. Curr. Sci., 22:385-386.
Rowly, J. (1960). Exine structure of cereal and wild type grass pollen. Grana Palynol., 2:9-15.
Bourreil, P. and Y. Reyre (1968). Premiere etude de grains de pollen d' Aristides (Graminees) au microscope electronique a balayage. C. R.
Acad., Sci., Parus, Ser. D, 267:398-401.
[8]. Bourreil, P., N. Guillemonat and Y. Reyer (1970). Contribution a l 'e' tude caryologique et palynologique du genre Stipagrostis Nees
(Graminees).-Natiralia monspeliensia. Ser. Bot., 21:23-28.
[1]. De Lisle, D. G. (1970). Choromosome number and pollen size in the genusAristida. Proc. JawaAcad., 76:74-81.
[2]. Bonnefille, R. M (1972). Associations polliniques actuelles et quaternaires eb Ethiopie (Vallee de l'Awash et de l'Omo). Unpublished
Thesis, University of ParisVI, pp:513.
[3]. Gornall, R.J. (1977). Notes on the size and exine ornamentation ofAvena Canad. J. Bot., 55:2622-2629.
[4]. Siddiqui, T. and M. Quiser (1988).APalynological study of the family Gramineae form Karachi. Pak. J. Bot., 20:161-176.
[5]. Kohler, E. and E. Landge (1979).Acontribution to distinguishing cereal from wild grass pollen by LM and SEM. Grana., 18:133-14.
[6]. Chaturvedi, M. D. Yunus and K. Datta. (1994). Pollen morphology of Sorghum Moench –Sections Eu-sorghum and para-sorghum. Grana,
33: 117-123.
[7]. Chaturvedi, M. K. Datta and P.K.K. Nair. (1998). Pollen morphology of Oryza (Poaceae). Grana, 37: 79-86.
[8]. Rajendra, B. R., Tomb, A. S., Mujeeb, K. A. & Bates, L. S. (1978). Pollen morphology of selected triticeae and two intergeneric hybrids. –
Pollen et Spores 20 (1): 145-156.
[9]. Erdtman, G. (1952). pollen morphology and plant taxonomy,Angiosperms. Stockhlom.
[10].Punt. W, W. S.- Blackmore, S. Nilsson & A. Le Thomas (1999). Glossary of pollen & spore terminology.
http://www.boil.ruu.nl./palaeo/lossary/-int.htm.

Correspondence to Author: Kashikar Neha, Institute of Science, Nagpur, E mail:surekhakalkar@gmail.com

ASIAN J.EXP.BIOL.SCI.SPL.2010

90

