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Presence of sexual reproduction in plants was first recognized by Carl Linné as
early as in 1729 in his first scientific article ‘Praeludia Sponsaliorum Plantarum’
[On the marriage of plants and their sexual analogies with animals] (Das 2018). Here
for the first time the role of pollen grains in producing seeds and embryos was
recognized. However, Assyrians, the inhabitants of one of the oldest civilizations,
Mesopotamia during 2500 B.C., were widely practicing artificial pollination of dates
(Figure 2.1). So, the sexual behaviour of plants was in their knowledge (Olmstead
1924). But, the Pollen morphological studies was initiated little later in 19th century
in Europe with the availability of improved microscopes with much better resolving
power.

Figure 2.1. Ancient lithographs showing  winged Assyrians hand pollinating date-palm
flowers (after the Leiden Museum of Antiquities). [Source: https://www. google.com//
earch?q=assyrians+pollinating+date+palm&source=lnms& tbm= isch&sa=X&ved=2ah
UKEwjlsG_pNPpAhXDyjgGHTkjBMQQ_AUoAXo ECAs QAw&biw=1208&bih =508#
imgrc=RVW02mpZd0XtkM]

2.1 Early History: At the initial stage, when there was no available literature to
guide or methodology to follow, at that time, Wodehouse published the book ‘Pollen
Grains’ in 1935. However, much earlier, Nehemia Grew (1671 - 1673) in his article
‘The Anatomy of Vegetables Begun’, while describing the structure of anthers, he
says “At the clefts it is that they disburse their powders; which as they start out, and
stand betwixt the two lips of each cleft has some resemblance to the common
sculpture of a Pomegranate with its seeds looking out at the cleft of its Rind.” For
pollens, with his unaided eyes he wrote, “The particles of these powders, though
like those of Meal or Dust, they appear not easily to have any regular shape; yet
upon strict observation, especially with the assistance of an indifferent glass, it doth
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appear, that they are Congeries, usually of so many perfect Globes or Globulets;
sometimes of other Figure, but always regular.”

There were a good number of workers during the late 18th to the mid-19th

century, mostly from Germany, enriched the subject Palynology. Ideas about the
exine and intine, ornamentation, different shapes of apertures, pollen-based
classification, phylogenetic implications of pollen morphological characters, etc. all
developed during this period. Major contributors for such knowledge include
Sprengel (1812), Lindley (1836), Purkinje (1830), Fritzsche (1834, 1837), Mohl
(1835) and Fischer (1890). Wodehouse (1935) provided an excellent review on the
development of different aspects of Palynology in his famous book ‘Pollen Grains’.

Gradually, workers realized the importance of understanding the pollen structure
and the subject, Palynology, become popular throughout the world.

2.2 World wide

Workers like Mohl (1835) and Hassell (1842) started the study on comparative
pollen morphology at about 150 years ago. The subject became popular among the
workers of classical German taxonomists of late 19th and early 20th century like
Hallier (1893) on Convolvulaceae and Urban (1916) on Bignoniaceae. Later on,
with the study of two workers the subject gained its modern popularity. The first
comprehensive attempt to study and record pollen was made by Wodehouse (1935)
with the publication of his book ‘Pollen Grains’. This was followed by the single
contribution by Gunnar Erdtman (1952) who laid a strong foundation with the
publication of his book entitled ‘Pollen Morphology and Plant Taxonomy:
Angiosperms’. Erdtman who is regarded as the father of palynology suggested the
classification of fossil and recent pollen grains and spores in 1947.

With the advent of Electron Microscopes, both Scanning (SEM) and
Transmission (TEM), workers like Rowley (1959), Larson (1964), Larson & Skvarla
(1961), Skvarla & Larson (1965) and others seriously took up comparative pollen
morphology as a valuable and significantly important taxonomic characterisation
and strong liner in phylogenetic studies (Chanda et al. 1988; Manna et al. 1988).

The study of pollen flora of different regions in the globe were done by different
workers like, pollen flora of North-West Europe by Punt et al. (1976-1991), Verbeek-
Reuvers (1977), Culhane and Blackmore (1988), pollen flora of Taiwan by Huang
(1972), pollen flora of China by Wang et al. (1960) and pollen flora of Pakistan by
Parveen and Quiser (2005). During this period, in fact, craze for pollen morphological
studies were at its extreme round the world.

Apart from such floristic studies, innumerable revisionary works on pollen
morphology were taken up workers around the world on different families like
Aceraceae, Boraginaceae, Cactaceae, Caryophyllaceae, Casurinaceae,
Chenopodiaceae, Compositae, Elaeagnaceae, Ericaceae, Fagaceae, Gesneriaceae,
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Goodeniaceae, Juglandaceae, Lecythidaceae, Polygonaceae, etc. by different
researchers including D. D. Biesboer (1975), J. W. Nowicke & J.E. Ridgway (1973),
J. W. Nowicke (1970, 1975), W. S. Ting (1966), J. W. Nowicke and T. J. Luikart
(1971), L. M. Cranwell (1962), A. P. Kershaw (1970), F. Oldfield (1959), G. Erdtman
(1967), T. S. Melhem & C. Mauro (1973), S. L. Duigan (1960), D. R. Whitehead
(1965), J. Muller (1973), D. M. Henderson (1965). Some important works were
published by the well known palynologist Faegri (1956) and Faegri & Iverson (1964
& 1975).

In recent times, Punt et al. (2007) and Hesse et al. (2009) provided a glossary
of the pollen and spore terminology and an illustrated handbook on pollen morphology
respectively for better understanding of the pollen grain’s morphology.

Lately some important works were carried out on Anacardiaceae by Parveen
& Qaiser (2010.) and Pradeep (2014); on Annonaceaea by Doyle et al. (2000), Su
& Saunders (2003), Chaowasku (2008), Couvreur (2008a), Xu & Ronse De Craene
(2013), Gan et.al (2015), Shao (2017); on Apocynaceae by Vinckier & Smets (2002),
and Sukkaewmanee (2015); on some members of Arecaceae by Rasheed et al.
(2016); on Cannabaceae by Rowe (2006), Gosling (2013); Combretaceae by Krachai
& Pornpongrungrueng (2015), Ghazali (2016); on Euphorbiaceae by Tiwari (2014),
Souza et al. (2016), Sultan et al. (2018); on Lauraceae by Rohwer (2015); on
Lecythidaceae by Thammarong (2019); on Leguminosae Santos et al. (2012), Tidke
et al. (2012), Devi et al. (2013), Al-Watban et al. (2013), Rajurkar et al. (2013); on
Malvaceae by Abreu et al. (2014).

2.3 In India

In India the pioneering work in the field of palynology was done by S.K. Srivastava
in 1957 on pollen grains of Cassia spp. After that palynology became a popular
topic of research. The school of Dr. P.K.K. Nair at Lucknow made huge contribution
to the Indian Palynological study by publishing ‘Pollen grains of Indian Plants’ in
1961 and 1962.

On the basis of aperture and exine ornamentation different distinct pollen types
have been recognized in angiospermic taxa by Sharma (1968). In India many workers
like Sayeeduddin et al. (1942), Nair (1962), Choudhuri and Malik (1965), Choudhuri
(1965) worked out on pollen morphology on some species of Bombacaceae.

Other significant workers who also contributed to Indian palynology are V.
Mitter & B.D. Sharma (1962), Thanikaimoni (1965), Rajendra et al. (1977), Sahney
& Chourasia (2008), including others.

In India very few attempts have been made to evaluate the pollen flora of a
particular geographical region. Gupta and Sharma (1986) have done extensive study
of the pollen flora of Western Himalaya. Pollen Flora of Maharashtra State had been
published by Nayar (1990).
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Parallel to Lucknow, at Kolkata in West Bengal, under the leadership of
Professor Sunirmal Chanda (1966-1988) a good number of future trained workers
were produced. A large number of publications rolled out of his laboratory. One of
his early associate, Dr. N.M. Datta (Datta & Chanda 1979) conducted study on
pollen morphology of some angiospermic plants for their taxonomic assessment.
Onwards from 1962, the father of Indian palynology, Prof. Sunirmal Chanda made
Indian palynology rich by his significant works (1966), Chanda & Ghosh (1977,
1979), Chanda & Mukherjee (1978), Chanda et al. (1988). Prof. Subir Bera from
Calcutta University is utilizing his expertise not only for taxonomical and stratigraphic
works, he also used his knowledge successfully even for criminal investigation
(More et al. 2012, 2013).

For northern part of Bengal, Kundu et al. (1985) surveyed the airborne pollen
flora of Kurseong region with reference to the preparation of a pollen calendar and
for other aeropalynological studies. In the year 1985, S. Gupta along with K.
Bhattacharya and Prof. S. Chanda contributed to the pollen flora of sub-tropical
Eastern Himalaya providing an aid for quaternary research and aerobiology. A. Pal,
Prof. N. Paria & Prof. S. Chanda (1985) worked on the pollen morphology of
common ground vegetation of Lava, Rechila and Lulagaoun areas of Darjeeling
district. Around the same time A. P. Das (1986) worked on pollen morphology of
herbaceous families of the district Darjeeling. The Taxonomy & Biodiversity
Laboratory in North Bengal University of Prof. A.P. Das, in later years also contributed
towards the pollen flora of North Bengal (Gupta 2004; Samanta & Das 2002; Lama
et al. 2015; Sarkar et al. 2015]. Also from the same laboratory, with collaboration
of Prof. Subir Bera of Calcutta University, Mukhopadhyay worked on the
melissopanylogy of Kalimpong area (Bera et al. 1997; Mukhopadhyay 2000;
Mukhopadhyay et al. 2001, 2002, 2003). In 1988 Majumder et al. conducted an
ecofloristic survey of Cooch Behar district with reference to aerobiology. Gupta
and Chanda (1989) conducted an aeropalynological survey in the sub-tropical Eastern
Himalayas of Kurseong. However, most of the works conducted in this region are
covering the hilly areas of Darjeeling district. And, except the Jalpaiguri town area
(Gupta 2004) almost no other palynological work has been conducted for Terai-
Dooars area of West Bengal. Recently, Paul and Chowdury (2020) published the
pollen morphology of some species of Polygonaceae. On the other hand, considering
the extremely rich plant diversity of this region, the importance of pollen morphological
works on the flora of this region remains highly important.

2.4 Scope of the present investigation

The studies of various pollen morphological features such as shape, size, symmetry,
aperture, exine pattern are tending to be highly stable and conservative at the family
level or even at the genus and species levels. These characters provide important
tools for solving taxonomic problems (Chanda 1966; Chanda et al. 1988). Being
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situated at the feet of the Himalayas, the Terai and Dooars areas, which falls under
the “Himalaya Biodiversity Hotspot” (Conservational International, 2005; Mittermeier
et al. 2005) that is well known for its rich floral diversity (Das 2004; Das & Bera
2018). Its wide range of habitat structures and climatic conditions has been the
basis of different forest types manifest in the area (Das et al. 2010a, b).

It now appears that, so far, no work has been done on the pollen morphology
of arboreal spermatophytes of Terai and Dooars region of West Bengal. At the
same time people of this region commonly suffer from naso-bronchial allergy to
which air-borne pollen grains have great contribution. Majority of the pollens in
aerospora is expected to be the contribution of canopy species i.e. the trees and
lianas. So, it now appears to be very important to study the pollen morphological
characters for the arboreal plants of this region along with their flowering and pollen
calendars. Such a work will also produce considerable amount of data that might be
treated as background for phylogenetic analysis and understanding, so to draw
evolutionary trends among the related plant taxa.

2.5 Objective of the study

i. The identification of flowering trees and woody liana (arboreal canopy plants)
occurring in the Terai and Dooars regions of West Bengal

ii.Recognizing the recorded trees and liana using pollen morphological characters

iii. Development of a pollen database for the study area

iv. Preparation of an artificial key using pollen morphological character.
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