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Abstract 

Undergrowth is a ground cover plant that is generally in the form of herbs, grass, or low shrubs. 

Mostly undergrowth is flowering plants. The Flower is part of plant for generative reproduction 

that consists of several organs that consist of pedicellus, receptacullum, perianthium, pistillum 

and stamen that contain pollen. Pollen is part of the flower that functions as a generative 

reproduction agent because it contains male gamete. Pollen has a distinctive character in each 

plant so that it can be used as a tool for identifying plants. Sampling location was conducted in 

Bantarbolang Nature Reserve, a conservation area located in Kebon Gede Village, 

Bantarbolang District, Pemalang Regency. The objective of research is to know the 

morphological character of undergrowth pollen in the Bantarbolang Nature Reserve. The 

research used a survey method with explorative sampling techniques. The variables observed 

are the morphological character of pollen with the parameters consist of pollen unit, shape, 

aperture, diameter, and ornamentation. Sample preparation uses the acetolysis method and 

descriptive data analysis. Based on the results of the research found 6 species of undergrowth 

with different pollen morphological characters in the pollen shape (sub-speroidal and prolate), 

aperture (tricolpate, tricolporate and fenestrate) and ornamentation type (psilate, reticulate, 

perforate and echinate). The pollen units of all species have the same type, monad. 
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INTRODUCTION 

Ground cover plants or commonly referred to 

as undergrowth are all plants that can not grow up to 

the tree level (Kunarso & Azwar, 2013). The 

undergrowth is usually in the form of herbs, grass, 

shrubs or low shrubs. There is a type of 

undergrowth that is annual, biannual or perennial in 

a solitary, clumped, erect or climbing. Undergrowth 

plants are generally a member of the family 

Poaceae, Cyperaceae, Araceae, Asteraceae, and 

ferns (Aththorick, 2005). The existence of 

undergrowth serves to maintain the balance of the 

ecosystem. The undergrowth will hold water from 

falling directly to the ground and reduce surface 

flow so that it can inhibit erosion. The undergrowth 

grows naturally among the main trees and is usually 

found in gardens even in the forest (Maisyaroh, 

2010). 

Most of the undergrowth is flowering wild 

plants that are available in nature (Widhiono & 

Sudiana, 2015). Flowers are a tool for sexual 

reproduction in plants. Flowers of each plant have a 

large variation in structure, arrangement, and size. 

The important part of the flower consists of flower 

stalks, flower base (receptacle), protective leaves 

(brachtea) and flower jewelry (perianthium), stamen 

and pistil. In the stamens, the parts of flower which 

is carrying male gamete cells called pollen 

(Ratnasari, 2007). The pistil is a part of the flower 

that contains female gamete cells, while pollen is a 

part of the flower that carries male gamete cells 

(Allard, 1992). Besides as a reproductive tool in 

flowers, the morphological character of pollen is 

also used as a tool for plant determination and 

taxonomic evidence (Kumaladita, 2014). 

Morphological characters of pollen consist of 

symmetry, size, shape, exine ornamentation, 

stratification and aperture (Mikaf, 2013). 

Bantarbolang Nature Reserve is one of the 

conservation areas located in Kebon Gede Village, 

Bantarbolang District, Pemalang Regency. This 

nature reserve is located at an altitude of ±100 m 

above sea level with flat typography conditions, soil 

type latosol brown redness, daily temperatures 

around 26º-28ºC, minimum air humidity of 77% in 

September and a maximum of 85% in January, 

while rainfall averages 3000-4000 mm/year. This 

area is dominated by teak plants (Tectona grandis L. 

f .) and other plants such as undergrowth plants 

(Central Java BKSDA, 2018). 

Morphological variations of undergrowth 

pollen in the Bantarbolang Nature Reserve area are 

not well known because research and exploration in 

the area are still limited. Because of the limited 

morphological variation information about the 

pollen of lower plants, it is necessary to collect data 

on the morphological variation of undergrowth 

pollen in the Bantarbolang Nature Reserve area. The 

data collection is very important as an inventory 

activity, useful for knowing the diversity of a 
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species in the habitat and can help the process of 

determination for further research (Suharti, 2015). 

Based on the background above, the researcher 

has observed pollen morphology of undergrowth 

plants found in the Bantarbolang Nature Reserve. 

The data obtained are the morphological character 

of pollen consist of units, polar length, equatorial 

diameter, shape, aperture, and type of ornamentation 

of undergrowth species found.  

Based on the explanation above, the problems 

is how are the morphological characters of the 

pollen found in the Bantarbolang Nature Reserve. 

The purpose of this research is to know the 

morphological character of undergrowth pollen 

found in the Bantarbolang Nature Reserve. 

The benefit of this research is the 

morphological character of the undergrowth pollen 

in Bantarbolang Nature Reserve is available so that 

it will be useful for future research for identification 

in the event of an ecosystem change. 

 

MATERIALS AND METHOD 

Sampling locations conducted in the 

Bantarbolang Nature Reserve, Pemalang, Central 

Java (7º1’11.774”S, 109º15’16.737”E). The 

laboratory research and identification conducted at 

the Laboratory of Plant Structure and Development 

of the Faculty of Biology, Jenderal Sudirman 

University. This research was conducted in May 

2019 – August 2019. This research used survey 

methods with explorative sampling techniques. The 

variable that observed are morphological characters 

of pollen. The parameter that observed are pollen 

unit, polar axis length, equatorial diameter, shape, 

aperture, and ornamentation type.  

 

 

  

 

 

 

 

 

 

 

 

 

Figure 1. Map of research location in Bantarbolang 

Nature Reserve. Scale 1: 200 (BKSDA Jateng,  

2018). 

 

Pollen samples were taken from undergrowth 

flowers found in the Bantarbolang Nature Reserve 

by inserted them into vial bottle that contain glacial 

acetic acid, then fixed for 24 hours. Pollen samples 

are transferred to the centrifuge tube and sulfuric 

acid 1-2 dropped with a ratio 9: 1 of glacial acetic 

acid and sulfuric acid through the tube wall. The 

pollen sample in the centrifuge tube is heated over a 

waterbath at 60ºC temperature until slightly 

brownish color. The tube containing the pollen 

sample was left for 2-3 minutes, then centrifuged 30 

rotation with 3 repetitions. The solution in the tube 

removed and replaced with 10 ml of distilled water 

and centrifuged again 30 rotation with 3 repetitions. 

The washing process is carried out 3 times, and each 

washing is done by centrifuge. Coloring with added 

1% safranin solution and 70% alcohol and glycerin 

jelly then stirred with a stirring rod. Pollen samples 

are taken with a stirring rod and placed on top of a 

glass object and cover with a glass cover. Pollen 

samples were labeled then observed under a 

microscope. 

Identification includes documentation, 

observation of undergrowth morphology found with 

Naidu (2012) and identification of pollen, including 

observing morphological characters with Tschudy 

and Scott (1969). The pollen unit, pollen shape, and 

pollen aperture observed, then the pollen diameter is 

measured.  

 

RESULT AND DISCUSSION 

The results of the identification of the 

morphology of the pollen of undergrowth plants 

found 6 species belonging to 6 different families 

consist of Marantaceae, Rubiaceae, Acantaceae, 

Cucurbitaceae, Asteraceae, and Capparidaceae. 

Some of them are plants whose fruit can be 

consumed as vegetables, medicine and some that 

live as weeds. Pollen observations in 6 plant species 

were found to have varying pollen morphological 

characters (Table 1). 

The first species is Maranta arundinacea L. or 

commonly called garut (Figure 2.I) from 

Marantaceae family, namely. M. arundinacea L. is a 

herbaceous plant that lives perennially. This plant 

has a round stem shape and there are rhizomes. The 

leaves are ovate shaped with pinnate leaf bones and 

have a sheath covering the stem. M. arundinacea L. 

has racemose flower, small in size, white flower 

petals and light green crown. Observation of M. 

arundinacea L. pollen showed that this species has a 

monad unit, a polar length of 22 µm, equatorial 

diameter of 17 µm, sub-spheroidal shape, tricolpate 

apertura and psilate ornamentation. (Figure 2.II). 

This is in accordance with Andersson (1998) which 

states that the pollen members of Marantaceae 

family have a spheroidal shape with psilate 

ornamentation. 
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Table 1. Morphological Observation Results of Undergrowth Pollen 

No Species 
Pollen 

unite 

Average of 

polar length 

(µm) 

Average of 

equatorial diameter 

(µm) 

Pollen shape 

(P/E) 
Aperture Ornamentation 

1 Maranta arundiacea Monad 22,0 17,5 Sub-speroidal Tricolpate Psilate 

2 Ixora nigricans Monad 22,5 22,5 Sub-speroidal Tricolporate Reticulate 

3 Asystasia gangetica Monad 70,0 44,5 Prolate Tricolporate Perforate 

4 Momordica charantia Monad 25,0 21,0 Sub-speroidal Tricolporate Reticulate 

5 Cyathilium cinereum Monad 23,5 23,5 Sub-speroida Fenestrate Echinate 

6 Cleome rutidosperma Monad 15,5 13,0 Sub-speroidal Tricolporate Psilate 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2.   Maranta arundinacea L plant. Note : (I) 

Flower morphology; (II) Pollen on 400x magnification. 
 

The second species is Ixora nigricans R.Br. ex 

Wight & Arn or commonly called soka is one of the 

Rubiaceae family members in the form of shrubs 

that normally live in the forest. This plant has a 

simple leaf type with a pointed leaf tip (acuminate), 

thin leaves, no hair and has black color when dry. 

The stem has a length of about 0.4 - 1.2 cm, white 

flowers arranged in terraced (cymosa) located at the 

top of the stem (Figure 3.I). This is in accordance 

with Bridson & Robbrecht (1985) that the genus 

Ixora has a pollen unit monad and a tricolporate 

apertura which means it has 3 colpus and 3 porus. 

Another research conducted by Zahrina et al. (2017) 

shows the pollen morphology of the genus Ixora has 

tricolporate aperture and reticulate ornamentation. 

Another member of the Rubiaceae, the genus 

Coffea, has a spheroidal shape, most of the 

tetracolporate apertures and also found a tricolpate 

with a semi-tectate exin ornamentation and a partial 

reticulate (Chinnappa & Warner, 1981). This proves 

that the morphological characters of the genus Ixora 

and Coffea have similarities in shape, while other 

characters have variations that can be used as 

identifying tool from the genus to species level. 

The third species is Asystasia gangetica (L.) T. 

Anderson which belongs to the Acantaceae family 

(Figure 4.I). A. gangetica (L.) T. Anderson or 

locally known as ara sungsang is a herbaceous 

perennial plant. This plant has a height of 30-60 cm, 

dark green leaves shaped rounded eggs (ovate) with 

the base has heart shape (cordate) and the tip of the 

leaf is taper (acuminate). Compound flower types 

are lined at the end (terminal) and white flowers 

with purple spots. Based on the results of pollen 

identification, A. gangetica (L.) T. Anderson has a 

monad pollen unit, 70 µm polar length, 44.5 µm 

equatorial diameter, prolate shape, tricolporate 

aperture and perforate ornamentation type (Figure 

4.II). This is in accordance with Lippi & Rossi 

(1999) which states that the morphology of the 

pollen A. gangetica (L.) T. Anderson has prolate 

shape and tricolporate apertures with 6 pairs of 

pseudocolpi. Supported by the statement of Al-

Hakimi et al. (2017) that ornamentation of A. 

gangetica (L.) T. Anderson is perforate. When 

compared with other members of the family 

Acanthaceae, the Ruellia genus, the similarity is 

found in the form of pollen while the apertures in 

the Ruellia genus are triporate with reticulate 

ornamentation (Tripp, 2007). 

 

 

 

 

 

 

 

 

 
 

Figure 3.   Ixora nigricans R.Br. ex Wight & Arn plant. 

Note : (I) Flower morphology; (II) Pollen on 400x 

magnification. 

 

 

 

 

 

 

 

 

 
 

Figure 4.   Asystasia gangetica (L.) T. Anderson plant. 

Note : (I) Flower morphology; (II) Pollen on 400x 

magnification. 
 

The fourth species is Momordica charantia L. 

or commonly known as pare, belongs to the 

Cucurbitaceae family (Figure 5.I). This plant has 

many branches with a single leaf with a long petiole, 

leaf edge like a finger (palmatipartite). Single 

flowers are yellow with separate male and female 

flowers. Male flowers have yellow pistils and 

stamens, while female flowers have pistil and green 

stamens. M. charantia L. fruit is long and dark 

green. Based on observations, M. charantia L. has a 

monad pollen unit, 25 µm polar length, 21 µm 



 

107 

Pollen Morphology Variation of Undergrowth Plants; Anisatul Khabibah Zaen, Sukarsa, Siti Samiyarsih 

equatorial diameter, sub-spheroidal shape, a 

tricolporate aperture and a reticulate ornamentation 

type (Figure 5.II). This is accordance with Perveen 

& Qaiser (2008) that the pollen morphology of M. 

charantia L. has monad unit, sub-prolate to 

spheroidal oblate, tricolporate apertures with colpus 

extending to curvature with sharp edges and 

reticulate ornamentation type. Other species of the 

Cucurbitaceae family, namely Cucurbita balsamina 

L. has the shape of oblate spherical, tricolporate 

apertures with reticulate ornamentation (Van 

Rensburg et al., 1985). 

 

 

 

 

 

 

 

 

 
Figure  5.   Momordica charantia L. plant. Note : (I) 

Flower morphology; (II) Pollen on 400x magnification. 
 

The fifth species is Cyanthillium cinereum (L.) 

H. Rob. or sawi langit that belongs to Asteraceae 

family. This plant is a herbaceous annual plant with 

a maximum 1 m height, type of leaf rosette root with 

a round shape like egg (ovate), compound flowers 

with a purplish or pink crown and split 3-5 at the 

ends (Figure 6.I). Observation of C. cinereum (L.) 

H.Rob pollen morphology that obtained are monad 

unit, polar length 23.5 µm, equatorial diameter 23.5 

µm, sub-spheroidal shape, fenestrate aperture and 

echinate ornamentation type (Figure 6.II). This is in 

accordance to Salamah et al. (2019), that C. 

cinereum (L.) H.Rob. has monad unit, spheroidal 

shape, the type of apertura has many openings or 

fenestrates and the type ornamentation is echinate. 

One member of the Asteraceae family, Zinnia 

elegans L., has the same morphological character of 

pollen as C. cinereum (L.) H. Rob. except for the 

apertura, namely tricolporate (Salamah et al., 2018). 

The sixth species is Cleome rutidosperma DC. 

or maman ungu that included in the family 

Capparidaceae (Figure 7.I). This plant is an annual 

herbaceous plant with a height of 15-100 cm, three-

leaf compound leaflets (trifoliate) elongated round 

shape with a length of about 2-5 cm and stiff stems 

with thin spines spread on the surface. The flower 

consists of 4 petals with red to pink or light purple 

and the fruit is shaped like a green capsule with a 

length of 5-7 cm. Based on observations, C. 

rutidosperm DC. has a monad pollen unit, a polar 

length of 15.5 µm, an equatorial diameter of 13 µm, 

sub-spheroidal shape, tricolpate apertures with 

psilate ornamentation type (Figure 7.II). This is in 

accordance with Rahmayanti et al. (2014), which 

states that members of the Capparidaceae family 

have a form of pollen prolate to spheroidal and 

tricolporate apertures. Another example of a 

member of the Capparidaceae family is Cadaba 

fruticosa (L.) Druce., which has a sub-prolate pollen 

form with a tricolporate apertura and psilate 

ornamentation (Perveen & Qaiser, 2001). Of the two 

species, some similarities can be seen in the type of 

ornamentation, while the other morphological 

characters have differences in shape and aperture. 

 

 

 

 

 

 

 

 

 
 

Figure  6.  Cyanthillium cinereum (L.) H.Rob. plant. 

Note : (I) Flower morphology; (II) Pollen on 400x 

magnification. 

 

 

 

 

 

 

 

 

 
 

Figure 7.  Cleome rutidosperma DC. plant. Note: (I) 

Flower morphology; (II) Pollen on 400x magnification. 
 

The results of identification of flowering 

undergrowth found in the Bantarbolang Nature 

Reserve are members of 6 different families, namely 

Marantaceae, Rubiaceae, Acantaceae, 

Cucurbitaceae, Asteraceae and Capparidaceae. The 

most commonly undergrowth that found are weed 

plants that consist of Maranta arundinacea L., 

Asystasia gangetica (L.) T. Anderson, Cyanthillium 

cinereum (L.) H.Rob. and Cleome rutidosperma 

DC. There is 1 species which is an ornamental plant, 

Ixora nigricans R.Br. ex Wight & Arn and 1 plant 

species that can be consumed is Momordica 

charantia L. 

Each undergrowth species found has different 

pollen morphological characters except for the 

pollen unit, monad. Pollen shape obtained from the 

measurement of the polar axis and diameter 

equatorial index found 5 species with sub-spheroidal 

form (0.75-1.33 µm) and 1 species with prolate form 

(1.33-2 µm). The smallest equatorial pollen 

diameter was found in Cleome rutidisper DC with a 

size of 13 µm and the largest equatorial diameter of 

the pollen was found in Momordica charantia L 

with a size of 44.5 µm. The type of apertures found 

in the observations varied, namely 4 species with the 

tricol Corporate type, 1 species with the tricolpate 

type and 1 species with the fenestrate type. 

Ornamentation also observed varied, namely 2 

species having psilate type, 2 reticulate species, 1 

perfolate species and 1 echinate species. 
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CONCLUSION 

The morphological character of pollen of 

undergrowth plant found in Bantarbolang Nature 

Reserve has variations in the shape of pollen (sub-

speroidal and prolate), apertures (tricolpate, 

tricolporate and fenestrate) and ornamentation types 

(psilate, reticulate, perforate and echinate). While 

the pollen units of all species have monad type. 
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