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Pollen polymorphism in Feronia limonia (L.) Swingle (Rutaceae)
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 Feronia limonia (L.) Swingle syn. Limonia acidissima L. exhibited 96±5% viability as tested by 2% TTC. The number 

is a monotypic genus in the sub tribe-Balsamocitrinae; tribe- of colpi/pollen was variable and the pollen grains consisted of 

Citreae; sub-family- Aurantioideae of the family Rutaceae. It 1-5 colpi/pollen. It was interesting to note that all the five types 

is commonly known as kait, kaitha, wood-apple or elephant of pollen grains were present in the same anther. These five 

apple. It is a native of Indomalaya ecozone of Bangladesh, morphological types were mono- (Figs.1a, b, c, 2c), bi- 

India and Sri Lanka. This deciduous slow growing tree flowers (Figs.1b, d), tri- (Figs. 1b, d, 2a), tetra- (Figs. 1a, e, 2b) and 

in April-June and the flowers are arranged in terminal cymes penta-colporate (Figs.1b, f, 2d) pollen grains. The percentage 

bearing 8-10 stamens with dark anthers (Chauhan 2015). In of tri-colporate pollen/anther was highest (51.5±11.5) 

the present communication an attempt has been made to followed by tetra- (30.5±6.2), penta- (12±3), mono- (3.5±1.5) 

describe pollen morphology in Feronia limonia. and bi-colporate (2.5±1) pollen grains. The pollen grains were 
Present study was undertaken on five Feronia limonia P/E 19(24.1) 22x19 (22.3) 32 µm in size and mean P/E ratio 

trees growing at R.B.S. College, Agra campus. Fresh flowers was 1.07 (oval spheroidal).      
were collected in the morning between 06.00-0800 h. For light 

microscopic studies flowers were fixed in formalin-acetic-

alcohol. For evaluating pollen production a single mature 

anther was crushed in lactophenol-glycerine with aniline blue. 

A known dilution was placed on the grid and 10 replicate 

counts were made using a hemocytometer. Pollen grains 

collected from fresh dehisced anthers were  acetolysed 

(Erdtman 1960) and were stained in Lewis’s stain (1958) 

consisting of  2 ml 1% aqeous acid fucshin, 2 ml 1% aqeous 

light green, 40 ml lactic acid and 46 ml distilled water. The 

pollen grains were also stained in auramine O, a fluorochrome 

(Sigma-Aldrich), 0.01% in 0.05 M phosphate buffer at pH 7.2 

(Heslop-Harrison 1977). The stained pollen grains were 

observed under Differential Interference Contrast microscope 

in order to visualize colpi and the contour of the thick and thin 

regions in exine. The size of pollen grains was measured with 

an ocular micrometer under light microscope.  Pollen viability 

was observed in fresh dehisced anthers by 0.2% TTC (2, 3, 5-

triphenyltetrazolium chloride) solution in sucrose following 

the method of Hauser and Morrison (1964). For SEM studies, 

fresh dehisced anthers were fixed in 3% glutaraldehyde, 

dehydrated through aqueous acetone series and dried with CO  2

in a HCP-2 Hitachi critical point dryer. Anthers were crushed 

and pollen grains release and were coated with gold (20nm) in 

a SCD 020 sputter coating Unit (Polorn Equipment Ltd., 
       

Welford, England) and they were viewed  under in a Zeiss 

SEM at 20 kV EHT at EM Division, CSIR-Indian Institute of 

Toxicology Research, Lucknow.
The pollen grains were circular in polar out line or circular 

or slightly elliptical in equatorial out line with reticulate thick Morphological variability in pollen (polarity, symmetry, 
exine (Figs.1, 2). There were 3157±156 (n=50) pollen number of apertures and exine ornamentation) is a commonly 
grains/anther and 25266±1714 (n=50)/flower and they observed phenomenon in angiosperms  (Erdtmann  1969).  He 
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Fig. 1a-d. Light microphotographs of pollen grains in Feronia limonia. 
a.mono- and tetra-colporate pollen, b.mono-, bi- and tri- and penta-
colporate; c. mono-colporate pollen, d. bi- and tri-colporate pollen 
grains, e. tetra-colporate pollen, f. penta-colporate pollen.  (bi-: bi-
colporate; m: mono-colporate; p: penta-colporate; tet: tetra-colporate 
and tri-colporate). Magnification: a-b: bar: 10µm; c-e: 800X and f: 1200X.

Short Communication



Jammu, Jammu and Dr. L.K.S. Chauhan, Indian Institute of 
Toxicology Research, Lucknow for their valuable help. I am 
grateful to Department of Science & Technology, New Delhi 
for financial help.

REFERENCES

Chauhan Seema 2015. Reproductive biology of Feronia 
limonia (L.) Swingle syn. Limonia acidissima 
(Rutaceae). Inter. J. Plant Repro. Biol. 7(2) 128-134.

Chen F, Ciampolini F, Tiezzi A, Cresti M 1989. The 
ultrastructure of polymorphic pollen grains of Canna 
indica L. Sex. Plant Reprod. 2 193-198.

Dajoz I, Till-Bottrand I and Gouyon Pierre-Henri 1993. Pollen 
aperture polymorphism and gametophyte performance in 
Viola diversifolia. Evolution 47(4) 1080-1093.

Erdtman G 1960. The acetolysis method, a revised 
description. Svensk Botanisk Tidskrift 54 561 - 564.

Erdtman G1969. Pollen morphology and plant taxonomy. 
Hafner, New York.  

has reported as many as eight pollen types in Dicliptera 
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size is related to chromosome number and generally is fairly 
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reduction of nitro blue tetrazolium as an index of pollen of gymnosperms and angiosperms (Ojeda and Diez 1992, 
viability. Am. J. Bot. 51(7) 748-752.Kaltchuk-Santos et al. 1993, Naiki and Nagamasu 2003). 
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Lythrum salicaria (Mal and Hermann 2000). Dajoz et al. 

Kaltchuk-Santos E, Zanettin H and Mundstock E 1993. Pollen (1993) are of the opinion that pollen polymorphism is related 
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and polymorphism of pollen grains appear in the same species 
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colporate.  P/E 16(27.2) 40618(24.8) 37 mm. Mean P/E ratio (Lythraceae). Can. J. Bot. 78 1086-1094.
1.10 (oblate spheroidal ± subprolate). Polar outline was 
circular, or angular, or planaperturate and thin exine. However, Matthew Grant M, Blackmore S and  Morton C 2000. Pollen 
present observations showed the presence of a thick exine. morphology of the subfamily Aurantioideae (Rutaceae). 
Perveen and Qaiser (2005) examined pollen morphology in 7 Grana 39 8-20.
species of the family Rutaceae including Limonia acidissima 

Naiki A and Nagamasu H 2003. Distyly and pollen dimorphism from Pakistan by light and scanning electron microscope. 
in Damnacanthus (Rubiaceae). J. Plant Res. 116 105-113. They observed 3-5colporate, radially symmetrical, isopolar, 
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Fig.2a-d. Scanning electron microphotographs of pollen grains of 
Feronia limonia. a. Tri-colporate; b. Tetra-colporate; c. Mono-colporate 
and d. Penta-colporate pollen grain. Note the presence of thick and 
reticulate exine. Bar: 5µm.  
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