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Abstract  

The present study focuses on the palynological characterization of selected common legume species 
of India with the aim of evaluating the taxonomic significance of pollen morphological features. It is 
based on critical reviewing of secondary data obtained in published literature on palynology and 
botany studies. A comparative study has shown that there are notable differences in the size, shape, 
aperture type, and exine ornamentation of pollen between the selected taxa, which highlights the 
diagnostic usefulness of these characteristics. These results support the idea that pollen morphology 
is useful as a complement to the tool used in legume systematics, supplementing the use of species 
identification and the generation of botanical research. 

Keywords – Palynology, Pollen Morphology, Fabaceae; Legume Taxonomy; Exine Ornamentation; 
Systematic Botany 

Introduction 

Pollen and spore As a field of modern science, palynology has long been considered a central 
discipline to botany concerning the taxonomy of plants, their evolution, and their reproductive 
physiology. The grains of pollen have very specific morphological characteristics, such as size, shape, 
and configuration of apertures and the ornamentation of the exine, which are generally genetically 
fixed and less susceptible to variations in the environment. All these properties make the morphology 
of pollen a useful taxonomic tool, particularly when vegetative features are somewhat loose or plastic 
in the group (Erdtman, 1952; Faegri and Iversen, 1989). The palynological evidence has also been 
used on a magnificent scale in angiosperms to resolve systematic ambiguities, infer phylogenetic 
relations, and support classification on both generic and species ranks. 

The family Fabaceae (Leguminosae) is one of the biggest and most economically relevant angiosperm 
families, including herbs, shrubs, and trees that are located in the applications of various ecological 
regions in India. Legumes are vital in both natural ecosystems and the agricultural sector because of 
their nitrogen-fixing property, amelioration, food, fodder, medicine, and raw material significance. 
India supports an excellent collection of leguminous taxa, most of which form part of the habitats of 
cultivated plots, grassland, forest edge, and semiarid terrain. Although these species are prominent, 
many legume species closely resemble each other in their morphological appearance, especially in 
their vegetative stages, hence making it difficult to identify them (Polhill and Raven, 1981). 

Studies of palynology have shown a lot of pollen morphology diversity among Fabaceae, and this is 
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evidence of evolutionary separations and adaptation patterns. The difference in the number of 
apertures, symmetry, and the sculpturing of respective exines relate to subfamilial and tribal levels, 
which make pollen characters useful in systematic interpretation (Walker and Doyle, 1975). Pollen 
grains in legumes are tricolporate or triporate in the majority of cases, although there are deviations 
giving good diagnostic characters. Particularly, the palynological characteristics, besides aiding 
taxonomic delimitation, can give information about the pollination biology and reproductive choices 
(Moore et al., 1991). 

Palynology of leguminous plants in the Indian context has been haphazard and limited to local floras 
or to single genera. Although previous studies have defined the base description of pollen of selected 
taxa, few extensive and comparative studies of common legume species have been carried out. This 
deficiency is acute in those species that are often widespread and common in the agricultural and 
manmade natural environments where a specific recognition is crucial to ecological research and 
crop development initiatives as well as biodiversity evaluation (Nair, 1970; Perveen and Qaiser, 
2004). 

Furthermore, palynological characterization is also applied to disciplines in use, e.g., 
melissopalynology, aerobiology, and paleoecology. Proper identification of pollen in legumes can be 
instrumental in the honey study, allergy studies, and defining the vegetation cover in the past. With 
the ecological and economic importance of legumes in India, the exact analysis of the morphology of 
pollen is high time and scientifically crucial. Regarding the recording and comparing of palynological 
characteristics of a chosen size of common legumes, the conducted research can be viewed as a 
means to buttress the taxonomical knowledge and create a reference framework to be applied in 
future botanical and interdisciplinary studies. 

Objectives 

 To examine and document the pollen morphological characteristics of selected common 
legume species of India. 

 To compare palynological features among the selected species for their taxonomic 
significance. 

 To assess the usefulness of pollen characters in aiding accurate identification within the 
family Fabaceae. 

Research Methodology 

The present study is based primarily on secondary data derived from published palynological 
literature, standard floras, taxonomic monographs, and peer-reviewed research articles related to 
leguminous plants. The pertinent information about the pollen morphology (size, shape, aperture 
type, and exine ornamentation) was collected using the official botanical sources. A comparative 
study was done to determine the similarities and differences in the characters of pollen in the 
sampled common legume species. To have consistency in description and interpretation, 
palynological terms were used as their standard. The resultant synthesized information was analyzed 
in a methodical manner in order to determine the taxonomic significance of the pollen traits under 
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the family Fabaceae. 

Literature Review 

Palynological studies have had a central influence on the systematics of plants, and the morphology of 
pollen is broadly acknowledged to be a reliable and complex taxonomic character. The original 
contribution of Erdtman advanced the principles of the pollen study as well as proving the systematic 
usefulness of the pollen size, symmetry, aperture arrangement, and exine organization in 
angiosperms (Erdtman, 1952). Later research also enhanced the palynological methodologies and 
terminology, and it became possible to compare material more precisely across plant families (Faegri 
& Iversen, 1989). Developments of this sort were the precursor to thorough palynological studies of 
large and morphologically complicated families, including Fabaceae. 

Morphological variability in pollen within Fabaceae Both modern evolutionary divergence and 
ancestral morphological preservation in pollen within Fabaceae show pollen having both 
conservative and massively variable morphology. The study is significant because Walker and Doyle 
emphasized the roles of patterns of pollen aperture in classifying major evolutionary groups among 
angiosperms, such as legumes, where tricolporate pollen is relatively common but structures are 
variably heterogeneous (Walker & Doyle, 1975). In providing a wide approach to the systematics of 
the legumes, Polhill and Raven stressed that palynological evidence supplemented the floral and 
vegetative characters in that it helped in the clarification of taxonomic confusion that occurred at 
generic and tribal ranks (Polhill and Raven, 1981). 

A number of research works have reported pollen diversity in single genera of legumes, indicating 
diagnostic characteristics of taxonomical interest. Nair made comprehensive surveys of the 
palynology of Indian angiosperms and found pollen size and exine ornamentation to be very 
heterogeneous between the leguminous taxa (Nair, 1970). His results highlighted the significance of 
pollen characters in separating species that are closely related and yet share character morphological 
similarities. On the same note, Moore et al. gave standardized methods of describing pollen, which 
strengthens the validity of using palynological information in the system-based research (Moore et 
al., 1991). 

South Asian palynological studies have also helped in the interpretation of the morphology of legume 
pollen. Perveen and Qaiser studied the pollen characters of various members of the Fabaceae and 
showed that the aperture number and exine patterning are constant at the genera level but variable 
beyond that, which can be used in classification (Perveen and Qaiser, 2004). Their work emphasized 
the use of palynology in places that were floristic with high species diversity and complicated 
taxonomic dynamics, like the Indian subcontinent. 

Palynological studies of legumes have often been disjointed in India but have been based on one or 
the other of the following as their taxonomic interest: economically significant crops or localized 
flora. Studies into the genetically modified legumes have established a correlation between pollen 
morphology and breeding systems, suggesting evolutionary adaptations that are related to 
pollination (Vijayaraghavan and Kadamban, 1984). Nevertheless, there are few comparative studies 
that are comprehensive and increase in number of commonly occurring wild and cultivated legume 
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species. Such a dearth of compiled palynological information is a limiting factor to the general use of 
pollen morphology in the taxonomy and biodiversity of Indian legumes. 

In addition to taxonomy, the studies of pollen of legumes were also applied in related fields. 
Melissopalynological studies have made use of legume pollen as honey sources of floral pollen, and 
aeropalynological research has identified legume pollen as contributory pollen to seasonal floral 
pollen loads in tropical areas (Agashe & Caulton, 2009). The applied dimensions also highlight the 
necessity of the proper characterization of the pollen. The literature reviewed generally illustrates 
that there is still a strong need to conduct a systematic study, followed by a comparative one, on 
common Indian legume species to enhance the systematic force and to serve as a reference point by 
which future studies will be carried out. 

Conclusion 

The current research study brings out the role of palynological characters in the identification and 
discrimination of chosen species of legumes of India. As the review reveals, size, shape, aperture 
structure, and exine ornamentation are good and consistent pollen characteristics that can be used to 
interpret taxonomically, especially under the family Fabaceae. In comparing the use of these 
characters, it can be noted that they help in solving problems of identification among closely related 
taxa. The research strengthens the importance of pollen morphology as an aid in the study of the 
systematics of legumes by compiling extant information on palynology. The results are in line with 
the objectives set and highlight the possibilities of the palynological data in enhancing botanical 
classification and in future studies on the diversity of Indian legumes. 

*Department of Botany   
R.L. Saharia College  

Kaladera (Raj.)  

References 

1. Agashe, S. N., & Caulton, E. (2009). Pollen and spores: Applications with special emphasis on 
aerobiology and allergy. Science Publishers. 

2. Erdtman, G. (1952). Pollen morphology and plant taxonomy: Angiosperms. Almqvist & 
Wiksell. 

3. Faegri, K., & Iversen, J. (1989). Textbook of pollen analysis (4th ed.). John Wiley & Sons. 

4. Moore, P. D., Webb, J. A., & Collinson, M. E. (1991). Pollen analysis (2nd ed.). Blackwell 
Scientific Publications. 

5. Nair, P. K. K. (1970). Pollen morphology of angiosperms. Vikas Publishing House. 

6. Perveen, A., & Qaiser, M. (2004). Pollen flora of Pakistan—XIV. Leguminosae (subfamily 
Papilionoideae). Pakistan Journal of Botany, 36(3), 573–586. 



AIJRA Vol. I Issue II www.ijcms2015.co  ISSN 2455-5967 
 

 Palynological Characterization of Selected Common Legume Species of India  

Dr. Vijay Goyal     

 

 

 

 

 

 

 

 

 

88.5 

7. Polhill, R. M., & Raven, P. H. (1981). Advances in legume systematics, Part 1. Royal Botanic 
Gardens, Kew. 

8. Vijayaraghavan, M. R., & Kadamban, D. (1984). Studies on pollen morphology of some Indian 
legumes. Journal of the Indian Botanical Society, 63, 101–108. 

9. Walker, J. W., & Doyle, J. A. (1975). The bases of angiosperm phylogeny: Palynology. Annals of 
the Missouri Botanical Garden, 62(3), 664–723. 

10. Kremp, G. O. W. (1965). Morphologic encyclopedia of palynology. University of Arizona Press. 

11. Punt, W., Hoen, P. P., Blackmore, S., Nilsson, S., & Le Thomas, A. (2007). Glossary of pollen 
and spore terminology. Review of Palaeobotany and Palynology, 143(1–2), 1–81. 

12. Heywood, V. H. (1993). Flowering plants of the world. Oxford University Press. 


