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1. Introduction 

The Borneo Island is the third largest island in the world and the largest in Asia. The island is 

politically divided among three countries; Brunei Darussalam, Indonesia (Kalimantan) and 

Malaysia (Sabah and Sarawak). About half of the island is in Northern hemisphere while 

another portion is in the Southern hemisphere. The Borneo island is well known with great 

diversity of animals and plants life. For example, it is estimated that about 20% of the total 

number of orchids species (world - ca. 30,000 species) are recorded in Borneo. Diversity of 

habitat is one of many factors that contributes to the great number of animals and plants species. 

For instance, the limestone habitat is a home of many endemic herbaceous plants in Borneo.        

 

According to Soepadmo and Wong (1995), in eastern Sabah and north-eastern and western 

Sarawak, several limestone massifs are generally a pure dolomitic limestone which erodes only 

by solution and yielding no mineral soil. The soils are organic and acidic. There are three major 

limestone formations in Borneo, namely Bau–Padawan-Serian Formation (north western 

Sarawak), Mulu National Park (east northern Sarawak) and in the East Sabah and also many 

minor exposures. Particularly among the herbaceous species, the limestone flora is rich in 

endemics (Soepadmo and Wong, 1995).   

 

The genus Monophyllaea comprises peculiar herbaceous plants occurring in the understory of 

tropical rain forests, particularly at limestone areas in South-East Asia. Weber (2004) stated 

that the species are known ranging from the northern part of Malay Peninsula throughout 

Malesia to New Guinea. He added that the highest species number is found in Borneo, while 

New Guinea has only one species. The species are typically rain-forest plant which growing 

on the rocks and slopes in an ever wet climate.  

 

The plants have only a single leaf that sometimes reaches more than 80cm in length and 50cm 

in width (Okada, 1990). This leaf corresponds to one of the two cotyledons and does not stop 

growing during the whole perennial life of the plant. There are arise numerous many-flowered 

inflorescences from the base of this leaf.  

 

Burtt (1978) had recognised more than 30 species, largely based on his collections and field 

experience in Sarawak by providing a “preliminary” taxonomic revision of the genus and 

demonstrating a surprising morphological diversity and a remarkable range and pattern of 

distribution (Weber, 2004). Currently, according to Kiew and Sang (2013), there are 16 of 24 

known species (Burtt, 1978; Weber, 1998; Kiew, 2002) in Sarawak as it is the centre of 

diversity of Monophyllaea R. Brown.  

 

2. Materials and Methods 

Species Examination 

At least ten selected taxa of Monophyllaea spp. from Sarawak will be studied. The taxa are 

including M. glauca B.L. Burtt (5 varieties), M. hottae B.L. Burtt, M. pendula B.L. Burtt, M. 

singularis (Balf. f. & W.W. Smith) B.L. Burtt (2 varieties) and M. tenuis B.L. Burtt. All the 



taxa are recorded from north western Sarawak except M. hottae from Mulu National Park. The 

study also will examine herbarium specimens that deposited at the Forest Department Sarawak 

Herbarium (SAR) (depending on the number of availability specimens).    

 

Morphological Description 

Descriptions of the species will be studied based on the morphological characteristics of leaf, 

petiole, roots, floral and fruits. The parameters (length and width) will be measure and colour 

of every part will be recorded. The herbarium specimens will be examined under the dissecting 

microscope and measurement of the relevant parts will be taken accordingly.   

 

Herbarium specimen preparation 

The herbarium specimen preparation is following standard method. 

 

Anatomical Analysis 

Preparation of leaves for Scanning Electron Microscope (SEM) 

The fresh leaf sample that need to be examine need to be good and free from diseases. The 

middle portion of dry leaf lamina will be cut about 10 x 10 mm. Then, it will be fixed on a 

double sided adhesive tape on labeled stubs. A sputter Coater is used to coat the specimen with 

platinum about 30 nm of thickness. The specimens will be examined and Scanning Electron 

Microscope (SEM) is used to capture the images of stomata and epidermal cells in various 

magnifications. The SEM images then will be examined and measured using the SmileView 

software. 

 

Preparation of cuticular epidermal cells 

The lamina will be cut at the middle portion (about 10 x10 mm) and will be clean thoroughly 

using distilled water. The sample then will be put into a beaker that contained 45 - 50 ml of 

15% nitric acid. The beaker will be heated slowly using Bunsen burner until adaxial and abaxial 

surfaces are split completely. A paint brush will be used in taking and putting the adaxial and 

abaxial surfaces of leaf and placed it on a Petri dish. Then will be washed with distilled water 

in order for the mesophyll and other tissues to be brushed away. The sample then will be put 

into a Petri dish that contained 5% acid acetic for 30 seconds. The tissue will be washed again 

using distilled water. Then will be placed on Petri dish that contain 70% sodium hypochlorite 

(NaOCl) until it is decolourised or turns whitish in colour. The sample then will be washed 

again with distilled water and placed on Petri dish containing 50% of ethanol for 2 minutes. 

The sample then will be placed on another Petri dish that containing 50% of safranin for 

staining for about 3 minutes. The sample will be soaked in series of ethanol (50%, 70%, 80%, 

90% and 100%) to dehydrate it for permanent slide preparation. The sample then will be placed 

on a clean slide. A few drops of Canada balsam (for gluing) will be added to the slide and the 

slide will be covered with cover slip. All the prepared slides will put on the slide dryer (need 

to be set at 60oC) for 3 days or more until it is completely dry. Finally, each slide will be 

observed under the light microscope. Using a compound system microscope, the images of 

structure of the leaf will be taken. 

 

 

Transverse section of petiole 

The specimens will be obtained from freshly collected materials preserved in 60% alcohol. For 

preserve petioles, the petiole will be soaked with distilled water for 10 minutes before cutting 

it in order to remove any excess alcohol. The petiole will be cut to 10-20 μm using sliding 

microtome. The cut petiole will be transferred using brush into Petri dish that contains 70% 

sodium hypochlorite (NaOCl) for 3 minutes to remove any contamination. The petioles will be 



transferred into a Petri dish containing 50% safranin (staining) for three minutes. The petioles 

will be washed with distilled water. Then, the petioles will be stained with Alcian blue 

(staining) for 30 seconds. The petioles will be washed with distilled water. A series of 50%, 

60%, 70%, 80% and 90% of ethanol will be used to dehydrate the specimen in about three 

minutes respectively. The sections will be differentiated in 70% alcohol with a drop of 

hydrochloric acid. The process will be continued in three series of absolute ethanol for three 

minutes each. A clean slide will be used to place the petiole and a few drops of Canada balsam 

(gluing) will be added on the slide. The slide will be covered with a cover slip. The slide will 

be dried using oven or slide dryer for 3 days at 60oC. The anatomical characters of petiole will 

be studied after completely dried under compound microscope. 

 

3. Objectives 

Based on the problem statement, there are three main objectives of this study are 

1. to conduct systematic study of selected Monophyllaea taxa in Sarawak  

2. to examine the anatomical characteristics, and 

3. to conduct ecological study of selected Monophyllaea species 

 

4. Literature Review 

Genus Monophyllaea R. Br. 

According to Kiew (2002), Sarawak recorded 14 species of Monophyllaea and it has a 

characteristic feature of limestone hills. Kiew and Sang (2013) described two new species of 

Monophyllaea, (M. grandifolia and M. meriraiens) from Tatau District, Sarawak. This 

discovery had added to a total of 16 species of Monophyllaea species that can be found in 

Sarawak. Kiew and Sang (2013) also stated the highest number of Monophyllaea species that 

can be found on limestone hills in Sarawak which were eight species in the Kuching Division 

and eight species in Gunung Mulu National Park. At an isolated limestone hill in the Tatau 

District, the remaining species is found on Bukit Sarang.  

 

Based on Imaichi et al. (2000), all members of the Malesian’s Monophyllaea have very unique 

monophylly, or phyllomorph (one-leaf type of growth form). ‘Phyllomorph’ means constructed 

as a leaf blade (lamina with a proximal petiole-like stalk (petiolode). ‘Phyllomorph’ is a term 

that also proposed by Jong (1973; 1978) and Jong and Burtt (1975) to describe such a unique 

growth form.  

 

Imaichi et al. (2001) mentioned that Monophyllaea is called the one-leaf plant showing the 

most specialised anisocotyly which mean the size inequality if cotyledons (Burtt 1962, 1978). 

Anisocotyly mean in which one cotyledon outgrows the other and no vegetative shoots are 

formed throughout the life history. As stated by Tsukaya (1997), the large and single leaf (some 

species had more than 30 cm in length) is derived from one of two cotyledons. One of the 

cotyledons continues to grow while other does not. There are no new organs are formed in the 

shoot after germination until the appearance of the inflorescence. Hence, this plants lack true 

leaves.  

 

Imaichi et al. (2001) also mentioned that the inflorescences arise from the excrescent cotyledon 

at maturity. It owns a huge macro-cotyledon, a long petiole below it, and many small 

inflorescences scattered along the petiolode and midrib. They also stated that the inflorescences 

of most Monophyllaea species are pedunculated and in a compact or loose cluster near the base 

of the macro-cotyledon.  


