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ABSTRACT 

The inventory and identification of plants for medicine, food preservatives and food 
flavors in the Bidayuh community is conducted in secondary forest at Kg. Serasot, Bau, 
Sarawak. Inventory was conducted in the 5 years, 20 years and 30-year-old secondary 
forests area, regenerated from shifting cultivation activity. The distribution, diversity and 
density of each type of secondary forests is recorded and analyzed. Twenty years old 
secondary forest have highest distribution with 25%, diversity index 3.70 and 24% 
relative density of medicinal, flavoring and preservatives plant species. All null 
hypotheses was rejected, that there is no significant prove that the older type of secondary 
forest is having more diversity, distribution and density of medicinal, flavoring and 
preservatives plant species. Nineteen plants species for medicinal, 6 plant species for 
flavoring and one plant species for preservatives uses has been identified. 

Keywords: medicinal, preservatives, flavoring, diversity, distribution, density. 

ABSTRAK 

Kajian mengenai inventori dan pengenaipastian tumbuhan ubatan, perasa makanan dan 
bahan pengawet yang digunakan oleh kaum Bidayuh telah dijalankan dalam hutan 
sekunder di Kg. Serasot, Bau, Sarawak. Inventori telah dijalankan di hutan sekunder 5 
tahun, 20 tahun dan 30 tahun yang berasal daripada aktiviti pertanian pindah yang tealh 
dibiarkan. Kepelbagaian, taburan dan ketumpatan setiap jenis hutan sekunder direkod 
dan diana lis is. Hutan sekunder 20 tahun mempunyai taburan yang tertinggi dengan 25%, 
dengan indeks kepelbagaian 3.70 dan ketumpatan relati/ dengan 24% untuk tumbuhan 
ubatan, perasa makanan dan bahan pengawet. Kesemua nol hipotesis tidak diterima 
kerana tiada terdapat signifikan yang menyatakan bahawa hutan sekunder yang lebih tua 
mempunyai kepelbagaian, ketumpatan dan taburan yang lebih ban yak berbanding hutan 
sekunder yang lebih muda untuk tumbuhan ubatan, perasa makanan dan bahan 
pengawet. Sembilan belas spesis tumbuhan ubatan, 6 spesis tumbuhan untuk perasa 
makanan dan satu spesis tumbuhan untuk pengawet makanan telah dikenalpasti. 

Kata kunei: tumbuhan ubatan, behan pengawet, perasa makanan, kepelbagaian, 
ketumpatan, taburan. 
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CHAPTER 1 

INTROD UCTION 

1.0 Study Area 

The study was conducted at Bau,- Sarawak. Specifically it \\ as situated in 

secondary forests in Kg. Scrasol and around Gunung Jagoi. These secondary forest 

covers the area from N 1.37 El l 0.05 to N 1.372 E \ 1 0.044 on the geographical map of Bau 

district, Sarawak. Area of Kg. Scrasot and Ciunung Jagoi are of secondary forests which 

arc a typical tropical forest with a high humidity. The Bidayuh have lived and cultivated 

the Gunung Jagoi area for hundreds of years. [n the past. there are about 13 villages 

situated on the Gunung Jagoi. T hose villagers have separated nowadays with some 

remaining in Bau, Sarawak while the others have moved to Kalimantan. Indonesia. In 

Ball district there about ) 4 villages including Kg. Serasot located around Gunung Jagoi 

nowadays. 

The study area is divided into 3 different areas. that is the 30-years-old secondary 

forest, the 20-years-old secondary forest and S-years-o ld secondary forest. These 

secondary forests are derived from sh ining culti vat ion activities of the Bidayuh 

commun ity in the past. The study area secondary fore sts are categorized the number of 

years they have been left after the last shiftin g CLlltivation activit ies. The 30-years-old 

secondary forest is situated on N 1.37 E 110.05. wh ile the 20-years-old secondary forest is 

silll atcd on N I.3713 E l1 0 .0532 and the 5-years-secondary forest is situated on N 1.372 

Ell 0.044 coordinate on geographical map of Bau district. 



Secondary forest can a lso be categorized as non- dipterocarp fo rest. sllch most o f 

the tree are o f non- dipterocarp spec ies. Th is characteristic is inlluenced by shift ing 

cuhi vation history. as some spec ies may be plamed during o r a fter the shi ft ing cuh ivati on 

activity. Planted trees arc included rubber. cempedak and durian . Tile ave rage hei ght of 

the tree are between 17 to 25 meters, with a lot of shrubs, seed lings and climber spec ies 

that li ving un der the tree canopy. The so il is late ri tic with a thick litter surface. The land 

is hi lly towards Gunun g Jago i with some slopes deserted by small rivers. 

1.1 Problem Statement 

This inventory and ide nt ification of med ic inal. food preservat ives and food naval" 

plan ts utilized by the Bidayuh communi ty may face some expected problems in order to 

accompli sh this research. These prob lems are mainly originated from the situat ion:; in the 

secondary Jo rests itsel f. The di stribut ion. di versity and density orthe plant spec ies cannot 

be assumed the same. As the species changes according to the forest stages . 

Medic inal plants, food flavor plants and food preservat ives plan ts may distri buted 

all over the different forests stages. This is related to the former usage the history of the 

secondary fo rest as shifting cult ivat ion area before. Some species may be planted by the 

farmers. In this case. we cannot assume the forest density of di Oe rent plant species is 

same as the other lo rest. This is espec ially true case of in the 5-years-o ld secondary 

forest. \vhere species sti ll consisted of the species planted in the latest shi n ing cul tivat ion 

act ivity. For example, paddy. rubber seed and some Anhocarpus species. Recalc itrant 

species, like durians and jackfruit arc al so planted in the shifting cult ivat ion in that area. 
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Some trees spedes that can be found in the secondary forest like durians are believed to 

be planted by the earlier farmers during the shift ing cultivation. In the other forest stage , 

the distribution of plan ts may nOI be affected much to the shift ing cultivation activity. 

However. there are still some emergent species or tree species that sti ll can adapt to other 

new tree species. For example, the arthocarpus species like j ackfruit. cempedak and some 

spec ies from the bombaceae fam il y. These tree spec ies become the dominant trees in the 

20-years-old secondary forest. Some can also be found in 30-years-o ld secondary fo rest. 

In thi s case. it' s very dimcult to assume that thi s secondary to be the same as other 

secondary forests. The composition the regenerated plant spec ies is also affected by 

many other factors . Due to the vari ed d istribution the medicinal, food flavor and food 

preservatives plants, and the inventory laces some pro blems. 

The diversity of the plants al so pose problem in conducting the researc h. The 

diversity of medicinal, food flavor and food preservative plants are ditTerent in the 

different stages secondary forests. Even in the same foresls stage for example in the 5­

years-old secondary, different plots may given different diversity of medicinal , food 

tlavor and food preservative plants. The d iversity for medicinal plants may also be 

different to those of food preservatives and food flavor plants. The diversity represent the 

number of species can be found in the secondary fore st. This research determined the 

number of species of the medicinal. food flavoring and food preservative plants in the 5­

years-old , 20-years-old and 30-years-old secondary forests . In thi s research. the 

medicinal. food flavor and food preservative plants that used by the Bidayuh community 

were documented. However, it included only the plants spec ies that arc used by the 

Bidayuh community in Bau area. 
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Plants spec ies are so diversified that it is d ifficult to determine which stage of 

secondary fbrest will be more diverse. whether the 5-years-old, 20-years-old or the 30­

yea rs-old of secondary forest. Determ ining the densi ty of a specific species in the 

different stages of the secondary forest is also a problem. This is because the density of 

the spec ies in each secondary type is different. as we ll as in the diffe rent plol. For 

example. the density of plant for medicinal purposes may be more than the density of the 

food navoring and food preservative plants. As mentioned before. the main problem in 

determining the density of specific species is the different density of the plant ditferent 

plot in each type of secondary forests. As example. plot 1 and plot 2 are of the same age 

lype of secondary forest may difTerent plant density. and of course. the 20-year-old and 

30-years-old secondary forests as well. So. estimating the overall density percent in 

categories of medicina l plallls. food navor and food preservatives plants in each type are 

hurd to calcu late. Other factors that can also aITecl density of plants are the soil type. 

temperature. light intensi ty. forest gap and the latest sh ifting cult ivat ion acti vity. As a 

resu lt . not all plant species densities arc taken into account. onl y lhe key species in each 

stage of secondary forest were accou ntcd fo r . 
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1.2 General Ohjectins 

The genera l objective of this research is to record and identify the medicinal. food 

preservati ve and food navoring plants that are used by Bidayuh community. The 

in venlOry and identification of plants for medicinal purposes. food preservatives and food 

flavoring were conducted in the secondary fo rests areas that have been used by l3idayuh 

comlTIllllities ofKampung Serasot and Gunung Jagoi for shilling cu lti vation. 

J.3 Specific Objectives 

There are some specific objectives, which arc to fulfill thai the need that the 

general objective of thi s study. Thus, the specific objectives of the study are to determine 

the distribution. diversity and density of thc medicinal. food tlavoring and food 

preservat ive plant species in the secondary forests. To determine spec ies distribution 

means that the plants are divided into their groups and their percentages are calculated. 

To determine the species density or the plant in the secondary forest means to tind the 

freq uency percentage of the occurrence the the key species in the areas. These key 

species should be the dominant species in every dill"eren ts stages of the secondary forests. 

The species diversity of the species is also determined by looking at the type of specIes 

that the species in the 5-year-oJd. 20-year-old and 30-year-old secondary forest. 
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1.4 Hypotheses 

There are three hypothes is used in thi s study. These hypotheses were proven in 

the Chapter 5 which is the discuss ion section. The hypotheses onl y loc lised on the 

medic inal , food flavoring and food preservat ive plants species, except for their diversity. 

This is because of the hypothesis rel ated to the di versity must involve all plants species in 

the type of secondary forest. The diversity inde .... is used to represent plants diversity 

\\ ithin the secondary forest. The alternative hypothesis is stated that there is no 

significant different in the plant species distribu tion. spec ies d iversity and spec ics density 

in the o lder secondary fo rest than younger secondary forest. 

Ho The older secondary fo rest has signifi cantl y morc medicinal. food preservative and 

food fi avorin g plants species di stri bution than the younger secondary forest. 

1-10 The older secondary forest has signifi cantl y more plmlls spec ies diversity than the 

younger secondary forest. 

110 The o lder secondary fores t has signifi cantly higher densi ty of medicinal. food 

preservative and food flavoring plants species than the younger secondary forest. 
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1.5 Justification and Study Importance 

The ethnobotany definitions. which define the study of human interaction with 

plants in rural area is an important study nowadays. Ethnobotany study invo lves plants 

used for food. medicine. edible oil. firewood. construction material and other domestic 

uses . People who live in the rural area have used those plants without any proper 

documentation. They learned to used those plants it from their parents. older people or 

evell ancestors, while some learned from past experience. Without a proper writing or 

records, these all valuable information on usage of these plants may disappear in the 

future. The need of identification and documentation of these plants are important in 

order to keep those knowledge in proper writing for future uses. 

The inventory and identification of plants from secondary forest commonly used 

for medicine, food flavors and food preservatives in the Bidayuh community is an 

important ethnobotany study. This study documented the usage of plants for medicinal 

purpose. food flavori ng and food preservatives in Bidayuh community of Kg. Serasot and 

GUJ1ung Jagai. Although the area has been exposed to some forms modernization. people 

in the area are still using plants for medicinal purposes, food flavor ing and food 

preservatives in their daily life. This is because of the area is near to Gunung Jagoi and 

the surrounding old secondary forests. These sec.ondary forests are still the major sources 

of medicinal. food tlavoring and food preservative plants to the villagers. 

7 




1.6 Siudy Scope and Limitalions 

In conduct ing thi s research . there must be some assu mpt ions that should be taken 

as the fac tors which may affec tiveness the resul ts of tile study. These fac tors are the study 

scope and limitations. The slUdy scope is referring to the width and deplh of the research 

being conducted. The study scope is the guideline to enable the researcher to conduct the 

research in time and place. Thus. the resea rch ,\as conducted accord ing to the stud y 

scope that has been made before the study ,,"as commenced. Among the study scopes are 

Ihe study area on ly covered the northern side of Gunung Jagoi, the resea rch is only on the 

secondary forests and the sampl ing was conducted between September 2005 and January 

2006. Besides that. there 3re some limitations occurred as a resu lt of the study scope, for 

example the short time 10 do Ihe in ventory (September 2005 10 January 2006), it on Iv 

covered a few of forest types and the forest tracts arc nOi large enough. 

As a result of the study scope th at mentioned befo re. some of limitations have 

occurred that may influence the resu lts. For e~al1lple. shorter time for sampling 

(September 2005 to January 2006) may limited the number of the data collected. The data 

may not be enough for a beller analysis. The study al so only covered a few types of 

forest that only available in the Gunung Jagoi area. which are the 5-year-old. 20-year-old 

and 30-year-old secondary forests. The densit y analysis may nol be influenced by these 

all limitations. but the density results may not be differenced between each type of the 

st!condary forests due to limited size of the area studied. 
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CHAPTER 2 


LITERATURE RF.VI EW 


2.0 Int roduction To Study 

[-[uman have long been aClHe observers of their biological surroundings and have 

been involved in dynamic relationships with ambient nora and fauna since the 

development of the earliest medical systems and food- getting technologies. To a large 

extent such research has concentrated either on the biological properties of plants or on 

the cultural and other behavioral dimensions of their lise in indigenous medicine and diet. 

Regard less of ideological differences. all populations define therapeutic efficiency that 

gives combination of symptoms relief. healing of illness. or restoration of health. (Elkin, 

1986). 

Long pepper. black pepper and ginger are \\ idel ), used spices in many dietaries 

and are likely to exert the same cfTects when consumed as food. This extended view or 

contexts in which such plants are consumed and especially when medic ines are taken 

wilh meals (Etkin, 1986). From endemic perspecti ve, the medic inal and other or plants 

can be considered to be effect ive if Ihey meet cultura ll y defined expectations (of hea ler. 

patient and social group) and thus confirm and reaffirm shared be liers about the nature of 

hcahh (Elkin. 1986). 

9 




2.1 Key Study Components 

Medicine and botany have always had close ties. Many oftoday's drugs have been 

derived from plant sources. Pharmacognosy is the study of med icinal and toxic products 

from natura l plant sources. At one time. pharmacologists research ing drugs were required 

to understand the natural plant world. and physic ians were schooled in plant·derived 

remedies. However. as modem medicine and drug research advanced, chemically­

synthesized drugs rep laced plant s as the source of most medicinal agents in industrialized 

countries. Although research in plant sources cont in ued and plants are st ill used as the 

basis for some drug development, the dominant interest (and resulting research fund ing) 

shifted to th e laboratory. The 1990 has seen a growing shift in interest once more: plants 

are reemerging as a signilicant source of new pharmaceuticals. Industries are now 

interested in exploring parts of the world where plant medicine remains the predominant 

form of dealing with illness. In tropical regions. has an extraordinary diversity of plant 

species and has been regarded as a treasure grove of medicinal plants. Scientists ha\le 

also realized the study of the native cu lt ures which inhab it these regions can provide 

enomlOusly va luable clues in the search for improved health. To uncover the secrets of 

the ra in forest. spec ialists are needed. well·tra ined and willing to spend long, hard lime ;n 

the field . This is where the ethnobotan ist comes in (Connie ef al.. 1996). 

All the food preservat ives currently being used are synthet ic. and they are limited 

in the ir ability to preserve food withou t altering its quality parameters such as navollr and 

aroma and in many cases even the chemica l composition also changes. Lack of high 

qua lity food grade natural preservatives is today a major handicap in organic food 
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preservation. Scientists have identified many edible plants that contain complex 

compounds having fungicidal and bactericidal properties. \\hich can be extracted. One 

bactericidal compound or a plant has been extracted and a rood grade natural preservative 

developed. Tests are being conducted to stud y its elTIeacy, suitability, and cost 

efl'cctiveness as compared to synthetic food preservat ives. Experiments are also being 

conducted to ext ract morc such biochemical compounds and test their application in rood 

preservation (Morarka. 2005) 

2.2 Species Distribution 

Most of the dipterocarp forests at low elevations in the Lanjak- Ent imau Wi ldl ife 

Sanctuary have been affected by agri cuhural ac ti vities occurring over the past 100- 150 

years. Many longhouse communities. especially in the Katibas area, claimed to have 

res ided in and around the Sanctuary fo r up to 200 years or longer. The areas of the old 

secondary forests visited are estimated to be 80- 130 years o ld but there have been reports 

of forcsi older than Ihis. However. canopy height varies considerably (25- 38 m). and the 

five most common fami lies are all non- dipterocarps. 

The Euphorbiaceae are dominant. whi le onl) 4-9 species of the Dipterocarpaceae 

can be found al any si te. About 81% of the enumerated trees have diameter below 30 cm 

dbh. Less than 3% exceed 60 cm dbh. nle total number of species is 376. while the 

densities range from 528 - 625 trees per ha at an) site. Only 20 species are common to all 

three sites. Details for this forest t)pe are summari sed in Table I (Soepadmo (11 a/., 2000) 
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Table L Numbcr of Genera. Spccies and Densi ty o f Trces (:::: 10 cm dbh) In Old 
Secondary Forest Plots. 

Family 

Eurphorbiaceae 

Myrtaceae 

Lauraceac 

Annonaceae 

Moraceae 

MY l1 icaceae 
A nacardiaceae 

Burseraceae 

Fagaceae 

Dipterocarpaceae 

Total 

iel . 

Genus 
8 

2 
2 

2 

I 
2 

3 

3 
3 

2 

28 

Spec ies 
16 
17 

10 
2 
, 
J 

5 
4 

10 

6 
4 

77 

Trees 
89 

50 

20 

5 

5 
7 

5 

31 
7 

38 

257 

Disribution (%) 

34.63 

19.46 

7.78 

1.95 

1.95 

2.72 
I. 95 

12.06 

2.72 

14.79 

100 

The abundance and distri bu ti on of medicinal plants is alTected by successional 

stage and competition over such fac tors as ligh t. Thus. it is not surpri sing that popUlat ion 

vary by life form in d ifferent forest types. Ep iphytic medicinal plants. for example are 

restricted to primary, ri ver bench, and late successional forests where vegetation is older. 

forest st ructure werc complex and specific micro- environmenta l conditions required fo r 

growth and reproduction exists . In contrast. shade intolerant herbaceous medicinal plants 

dominate the car ly successional forest Iypes (Caniago. 1998). 
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2.3 Species Di\'crsit)' a nd Species Den!;; it)' 

At Bario Asa l. the uti lization of fores t products is mainly for tire-woods. hous ing 

materia ls and construction of shelters in the rice-lie lds or fences for buffa lo reari ng. 

Cralo~:vlumfol"mosum was iden ti fied as the most dominant species in thi s local ity: hav ing 

highest Importance Va lue ( Iv = 117.97). relative frequenc y (Rf = 18.75). relati ve density 

(Rd = 33.95) and relat ive dominance (RD = 65.15) . The ranking in dominance was 

followed by Eugenia rugosa (Iv = 82.5 i). QuercNs dll)'so/richa ( Iv = 23.94). I1ex L)ifllOsa 

(Iv = 17.19) and Tris fania ",hi/ialla (Iv = 16.91) as shown in Tab le 2. The estimated tota l 

above ground biomass \Vas 74.24 Uha wi th the basa l area of 23. 15 mQha and leaf area 

index of 1.99 halha. C formosum has the highest estimated total above ground biomass 

01' 47.56 Uha and fo llowed by E. rugosa and Q. clu:vso/ric!w (Ipa!" ef al.. 2005) . 

Table 2. Relative den!;it)' (Rd), relative frequency eRj) , re lative dom inance (RD) and 
im portance value (I v) oflrees species with a Ol3H or > Scm at Bario Asal. Bario. 

Species Rf Rtl RD Iv 
( 'ralox)llum {orniosum 18.75 33.96 65.26 117.97 
Eugenia rugosa 18.75 39.62 24.20 82.57 
OllerclJs ehrvsollleha 12.50 7.55 3.89 23.94 
Jlex eyrnosa 12.50 3. 77 0.92 17.19 
Tris/ania whitiana 12.50 3.77 0.64 16.91 
Cam hiuni didvmwn 6.25 3.77 1.31 11.33 
Ternslroemia den/icli/aw 6.25 1.89 2.72 10.86 
Ouercus sp 6.25 1.89 0.56 8.70 
Vacciniuni bal1canul'll 6.25 1.89 0.49 8.63 
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A d iversity index is a mathematical measure o f species diversity in a communi ty. 

Diversity indi<:es prov ide more information abou t community composit ion than s imply 

spec ies richness (i.e.. the number of spec ies prescnt): they also take the relative 

abu ndances of different species in to account. Dive rsity indices provide important 

in fo rmation abo ut rarity and commonness of spec ies in a community. The Shannon 

diversi ty index (H) is another index that is commonl y used to characteri ze species 

divers ity in a community. Shannon 's index accounts fo r both abundance and evenness of 

the spec ies present. The proportion of spec ies; re lative to the total number of species (P,) 

is calculated . and then multip lied by the natural logarithm of this proportion (Inpl)' The 

result ing product is summed across spec ies. and multiplied by - I. Shan non's equitability 

(Ell) can be calcu lated by dividing /I by Hma~ (here H ma\ = InS). Equ itabi li ty assumes a 

va lue between 0 and I \\ ilh I be ing completc evcnness (Magurran. 1988). 

The calculations for varioll s phytosoc iolog ica l parameters are performed as 

follows. Density is the total number of individuals in unit sample area . Frequency is the 

number o f sample plots in wh ic h a species occurred. Relative values o f frequency, 

densilY and basal area o f a species are obta ined b) d ivid ing its frequency, dens it y and 

basal areas by the sum of frequenc y. densities and basa l areas of lotal all the species 

respecti vely. Relalive values were mult iplied by 100 in order to be expressed as a 

percentage. Importance values index (IVI) for each species is calculated as the sum of the 

relat ive va lues of frequency, density and basal area. Shallllons ' s d iversity index (H) is 

used to calculate the d iversity of certain area according to the plot (Shankar er 01.. 1998). 
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2.4 Plant SurYeY Techniques 

There arc various may o f plant su rvey techniques that has been used by the past 

researchers in the forest inventories. We decided t make our own plant survey techniques. 

because in the past researchs. thc plan ts survey techn iques may not su itab le for using in 

our research. However, we have modified and used the past research techniques as a 

guide in designing our own plants survey tec hn iques. Plants survey techn iques th at we 

used are main ly based on the advice of Oll r supervisor. Popular plam survey techniqlles 

are like those used by Shankar. Hal l and Ilawa, Izefri and Stephen. We al so used several 

tcchn iq ues that we have learned in the lecture of forestry. 

The species sampled in the three laye rs of vegetation \-vere classi fied into the 

fo llowing fi ve grow1h forms, name ly large tree, med ium tree. small tree. shrub and 

woody cli mber. All the emergent species we re grouped under large trees. BOIh adu lts and 

sapl ings (i.e. a ll indi viduals o f 10 em girth) \"lere sampled in the entire 2 ha area. For each 

individual. the girth \\· as measured at 1.3 In height from the ground level and the he ight 

was measu red to the nearest metre. using a clinometers. The seedlings were sampled by 

lay ing a 2 m )( 2 m quadrate in the centre 01" each sub· plot. Thus, t\V·emy quadrates 

accoun ted for a total area of 80 m2
. The spec ies that are shadc.lov in g. prevalent in under 

storey and do not cross 15 m height \vere labeled as sma ll trees. The spec ies that are 

characte ri zed by short stature. armed and irregu lar l11uh iple stems and spiny structures 

(thorns and prickl es) were classified as shrubs. Ilowever, we enumerated only those 

\\oody climbers that attained a girth o f at least 10 em. For the girth measurement of 

climbers, breast he ight was not recorded (Shankar. 200 1). 
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Briefly. the sampling consisted of a strat ified random sampling design. in which a 

total o f SO transects in Ipeti and 52 transects in Numa. The abundance of the species and 

habitat characteristics were recorded in three 1 2~m radius circular plots (452 m2) located 

at 250~m intervals along each transect. For trees and palms. abundance was recorded 

separately for each of fi \'e size classes. Size classes (SC) for the trees were defined as 

follows: 0.5 m heigh t. 0.5 m height and 10 em dbh. 10- 20 em dbh, 20-40 em dbh. and 

40cm dbh. For the palms, size classes \\ere 0.5 III height. 0.5 m height. trunk less. 3 m 

height, 3- 7 m height, 7 m height (Sarah. 2004), 

In the carli est succession stage, where densities of some medicinal spcc ies were 

very high, we establi shed 2 )( 2 III random sample pIOIS. In you ng secondary forests. 

which had densities at re lat ively rev,l medic inal species and occupied a smaller area, we 

establi shed 2 )( 2 m p lots. In later succession stages where densiti es of ind ividua l 

medicinal plants wcrc lower and land areas larger. but sit es remained clustered, wc 

sampled using larger sample plots and like transects. spcci fi ca ll y: 10 )( 10 III plots in early 

you ng success ion sites , 100 )( 2 m plOIS in ear ly old si tes and 100 )( 2 m plots in latc 

succession sites in primary and loosed forests. wherc plant dcnsities were low. land areas 

large and sites not clustered, we samples using 2 111 wide )( 1000 m long transects. 

Final ly. in river bench forests we sampled using 10 )( 10 m plots (I-Iall and Bawa. 1993). 

Next. in ventory the plants within the plot to genus. whil e trying not to trample the plot. [t 

is ideal if one or two people wa lk th e plot and a th ird person records the ir observations. 

To wa lk the plot. we begin at the first corner. walk just inside [he plot toward comer 2. 

and identify the plants as you encounter them in the plot. Then. record each plant in the 

appropriatc catcgory in the Field data sheet and add new plants as you encounter them. 
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Plants inside the border are coullIed in. Plants. rooted outside the border but with 

branches extending over the sides of the plot are also included in the sample. Continue 

\\alking the plot. proceeding past corners 2. 3. and 4. Aner passing corner 4 proceed 

abo lit 1/3 of the way down the plot , CUI through the plot to the opposite side. When you 

get to the opposi te side, move down another 1/3 of the side Clnd cut through to return to 

corner I . The plant inventory step should now be complete. Note any unidentified plants 

you encounter by coding them: un ident ified A, B. and so on. There is no need to collect 

any plants (Anon. 2005). 

2.5 Study Approach 

The research in documenting and identification of plants for medicinal purposes. 

food navoring and food preservatives in secondflry fo rest are limited. through there are 

many researchers conduct in primary forest in order to conserve the primary forest. In 

Sarawak, a number of studies on ethnobotany have been earried ou l (Soepadmo et al.. 

20(0). The r orest Department is continuing the \york to co ll ect inrormation from various 

ethnie groups in Sarawak (Soepadmo ef 01..2000). 

Surveys on Sarawak's rich ethnobotanica l knowledge began in late 1970s among 

the major ethnic groups, The first report mainly on medicinal plants uses of 285 species 

compi led in 1989 (Soepadmo et al.. 2000). This number has since been inc reased by 

more then three· fold with information assembled from the fo llowing ethnic groups by 

the Sarawak rorest Department Forest Botany Unit Ethnic groups: and numbers of 

identilied plants are as followed: Iban (234 species). Bidayuh (216 species). Malay and 

17 




Melanau (164 species). Orang Ulu (387 species) and Chinese (57 species). (Soepadmo et 

al. 2000). The Orang Ulu are included the group of Kelab it. Kayan. Ken yah. Pen an and 

Kedayan. 

During the research conducted in Lanjak- Ent imau \\"id life Sanctuary. the 

documenting and identification of some secondary forest about 30 years has prove more 

medicina l plants. For the skin disease, the Cra/oxylulII glaucum (Hypericaceae), Cassia 

a/a/a (Ieguminose) and Scoparia dlllcis (Scrophulariuceae) are used to treat ringworm 

and dhobe itch due to fungal infect ion. The Homalanrhlls populnes (Euphorbiaceae) and 

IFilluXhhia sarall'akinensis (Apocynaceae) for shingles due to vira l infection. For the 

body pains and swellings, the Dischidla bellgalensis (Asclepiadaceac). Rourea 

mimoso/des (Connaraceae) and Nephrolepsis biserra/a (Oleandraceac). For the fever and 

malaria. the Baccaura plineticlila/a (Euphorbiaceae). Thoflea rhi2antlw 

(Arislo lochiaceac) and EIII:vcoma long{/o/ia (S imaroubaceae). For the stomache. gastric 

and diarrhea, the Alpinia ligula/a (Zingibcraceae), Lyxodillm sC(ll1des (Schizaeceae) and 

Ar/ocarpus kel1J(I11(lo (Moraceae) (Soepadmo ef a/., 2000), 

Remedies for other ailments are less known, such as GrmnmalOphylllllll 

speciOSlIm, a giant orchid, for jaundice in newborn babies , Toren/a p()~)I()n()ides 

(Scrophu lariaceae) for goiter. MlIssaenda !>pp. (Rubiaceae) for birth control and 

Adenos/emllla lavenia (Compositae) for beast cancer. In less obvious instances, the 

disease was diagnosed based on the information's desc ription of the symptoms. The 

' sakil klillillg' (ye llow s ickness) in newborn babies is recorded as jaundice, swollen neck 

is linked to goiter, saki/ pinggang or lower back pain not caused by physical injuries may 

be associated with kidney problems (Soepadmo e/ ai .. 2000). 
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CHAPTER 3 


METHODOLOGY 


3.0 Introduction 

In this chapter, the methods used in the study are presented. It covered all the 

methods used from the early stage ort he study to the final discussion phase. Some oCthe 

methods were adopted from the literature reviews. but have been moditicd to suit lhe 

study. This is true especially in the data analysis. These research methods have also been 

modified from other researchers in other Iypes of forest where the identification and 

inventory of plant have been conducted. 

3. 1 St udy Location 

The study location is located in the Gau district, within the Kuehing division . . -
Sarawak. To be specific. the study area is in the secondary forests arc around Kampung 

Scrasot in Bau district. There are al so villages located within the studied secondary 

forests. These secondary forests are the resu lt of fonner shifting cultivation activ it ies in 

that area. These secondary forests are of different stages the 30-years-old secondary 

forest. 20-years-old secondary forest and 5-years-old secondary forest. i.e depend on the 

number of years since the last sh ifting culti vating activities. Thc 30-years-old secondary 

forest is situated on N1.37 EllO.OS coordinate. the 20-years-old secondary forest is 

situated on N 1.3713 El l 0.0532 coordinate and 5-)"ears-old secondary forest situated on 

~1.372 Ell0.044 coordinate. 
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3.2 Location or Plofs 

For each 20.year.old and 30·year~ld secondary forests. there are about 15 main 

plots. Each of these main plots consisted of 4 sub· plots. However. in the 5-years·old 

secondary fo rests. we onl y used 10 main plols because of the limited availabil ity of this 

type of forest. These main plots are also di vided into 4 sub- plols. So. there were 60 

subplots in each the 20-year-old and 3D-year-old secondary forests while the 5-ycar·old 

secondary forest has 40 subplots. The plol selection are based on the plot design as shown 

in Figure J. The locat ion of every plot is also dependi ng to the land condition. The 

existing of the obstacles like the small stream and steep slope may interfere the in ventory 

method. Thus, those areas are not chosen as plot locations. If there still some obstacles in 

the plot design, the plot design we re then changed or adjusted along the basel ine or the 

inventory line. This does not change the number of the main plots \\ hi ch are quantities 

that are approximate ly IS for each of the 20·year-old and 30-year-old secondary forests 

and 10 main plots for the 5-year·old secondary forest.. 
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3.3 Sa mpling Design and Data Colleclion 

The same inventory method also has been shared by th ree students. Each student 

identified and recorded the plant spec ies of their stud ies in forests. However. the 

inventory and ident ification of plants for med icinal purposes, food flavo r and food 

preservatives may different from in ventory of food plams and food fo r wil dlife. 

They were 10 to 15 main plots (20m x 20m) constructed in each type of the 

secondary forests. There were 40 to 45 main plots in all three types of secondary fores ts. 

Every main has 4 sub- plots of (10m x 10m). 

The forest inventory was conducted with the superv isor and onc local gu ide. The 

local guide helped to identi fy the loca l Bidayuh names of the plants. The trees al so 

measured in diameter and height. For the shrub species and the seedl ings. the identified 

spec ies \\-ere counted, and their nu mber in each subplot were recorded. A form used to 

record the Bidayuh names. the scientific names, the types of the plants. as example either 

it a shrub or tree. the uses of the plants either for medic ina l. fl avoring. food preservatives, 

human food and wildl ife food and the part of thc plants used . 
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3.3.1 Sampling Plots 

The plot design for th is research is used for conducting the invento ry method. 

This plot design was shared by three students that conducting their research in the same 

areas, i.e. the 5-year-old. 20-year-old and 30-year-o ld secondary forests ofGunung Jagoi. 

All three students were usi ng same method, but they have a different interest. The first 

student was conducting the inventory and ident ification of the wild tree that bear berries 

fruit for wildlife, the second student was conducting the inventory and identification of 

plants for medicinal, food flavoring and food preservatives plants, and while third student 

was conduct ing the inventory and identification of wild plants of other lIses to human. 

The plot design is adopted from what we have learned in the forestry courses. 

The plot design was of 2 different sizes. i.e. the 10m x 20m and the 10m x 10m plots. 

The existing jungle paths were used as the baselines. This do not interfere the results even 

through the path is not very straight because the interval between each inventory line is 

50 meters. \Ve have constructed the plot systemat ically according to the figure below. 

Eaeh forest category has IOta 15 main plots. The outline of the plot design is as the 

Appendix I at the list of Appendices. 
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3.3.2 Tree Inventory 

The tree inventory was conducted by according to their forms. All the vegetat ion 

in the plot were recorded , as either the seedli ngs or the big tree. Only the trees that have 

medicinal va lue. food fl avoring and food preservatives purposes were recorded. 

However. the other tree species th at have ethnobotanical aspects were also recorded as 

the add itional data. The num ber of ex isting spec ies in each plot which are for the 

medicinal, fl avoring and food preservat ives then were recorded as too. The parts that 

used of the tree species for each purpose were also recorded. 

3.3.3 Herbaceous Plant Inventory 

The inventory of the herbaceous plant is not very d ifferent from those of tree 

inventory. The in fo rmation is still recorded in the same form as those for tree inventory. 

Il erbaceous plants are ident ified according to the types. Other {han tree plants arc 

class ified into herbaceous plant, palms. bamboo and climbers. The inventory and 

iden tification was the same as the herbaceous plant. The nu mber of ind ividual of each 

plant types also recorded in the fo rm. As the tree inventory. onl y the herbaceous, palms, 

bamboo and cl imbers {hat have medicinal, flavoring (lnd food preservatives purposes with 

are recorded in the form . Comments on the plants, including the parts used and other 

informat ion regarding to the medicinal. flavoring and food preservati ve propert ies are 

also recorded based on {he in fo rmation {Old by the vi llage r and the laboratory assistant. 
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3.4 Data Processing and Analys is 

After the field data co ll ection, the fo rm would be ana lyzed in the data ana lysis. 

firstly, the compilation of all species by use types. has been categorized by the purpose 

of each plants use. in th is research he categorize is the med icinal purposes plants, the 

food preservat ives purposes plants and the food fl avoring purposes plants. As an 

example. a med icinal plant, used in the Bidayuh commun ity. The parts of the plants, how 

it is used as a medicine. how it is prepared and the kind of di sease if can cure arc 

recorded. In the end, the li sti ng of all medic inal purposes, food preservat ives and food 

flavoring are obtained. This study will be a good reference for fu nher study of those 

plants species. /\ sample of the form for the tree inven tory and herbaceous inventory are 

shown in the Appendix 2 and Appendix 3 in the Appendices. 

for the identilication of the plants spec ies , the help of laboratory assistant. our 

supervisor and other lecturers were soughed. Identification is also done re ferr ing the 

books and anides. The books and other readings used for identi fy ing al l those plants 

species are (Yoon ef al.. 1992). (Paul ef al., (989) , (Noweg el at. , 2003), (Noweg el al. , 

1992). (Gillison el til .. 1996) , (Ibrahim. 2004). (Sa id el (JI., 1998). (Sarah and Catherine. 

2004), (Jacob e1 al. , 2003), (Mohamed e1 al.. 1999) and (Angela. 2006). 
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3.4.1 Data Analysis for SI)ccies Diversity 

For the data ana lysis. the diversity pattern fo r key species which indicates the 

most abundance species by the forests type age are obtained. This was done by finding 

the most abundance species in each the 5·year·old. 20-year-old and 30·years-o ld 

secondary forests. These key species are an important indicator for each type of 

secondary forest for the most abundance species. The key species used for identi fy ing 

which are the factors that make it success ful abundance than other plants species. The 

spec ies di versity can be obtained by lIs ing the Shannon Index (H ). The Shannon Index is 

equal to the negative sum of the rel ative abundance times Ln of the relative abundance. 

The relati ve abundance is obtained by divid ing the number or species per tota l number of 

all species in the sub- plot. Then. for the Shannon Equitabili ty. is the indicator to the 

evenness. It is calculated by dividing the Ln of all spec ies with the Shannon Index value. 

The vallIe is between 0 to 1. The more the value exceed 1 is the more evenness or 

diversity for the type of secondary forest. The formula for Shannon Index and Shannon 

Equitabi li ty as shown below. These calcu lat ions are based on (Magurran. 19&&). 

Shannon Index (H) = - L Pi In Pi 

P,. Relative abundance 

Shannon's equitability (EH) can be calcu lated by dividing H by Hrna~ (here Hrna.\ = InS). 

Equ;rabiJiry assumes a value 0 - I with I being complere evenness. 

Ell :: H/H rna~ =HI Ln S 

Importance value (IV) = (Rf) + (Rd) 
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In thi s study. the Shannon Index and Shannon Equitability \\ere used to prove the 

hypothes is stated before. The null hypothesis for spec ics diversity is that the older 

secondary fo rest will be significantly more plants species diversity than the younger 

secondary forest. The alternative hypothesis is there is no significant different in the 

species d ivers ity. or less species d iversity bct\\cen the o lder and the younger secondary 

forest. 

3.-1.2 Data Analysis for Species Distribution 

The data analys is for the spec ies d istribution is done by di viding the data 

information according to the each spec ies in a sub- plot. The data information fonn that 

obta ined from the data collection are convert to the table. graph and pie chart to see the 

most di stribution of plant spec ies in each sub- plol. No calcu lation rormula is used in 

finding the species di stribution. Each sub- plot would have the result s of spec ies 

di stribution and each types of secondary forest would have the results of species 

di stribution. The highest number di stri bution of the certain species indicated the key 

species. The highest number of d ist ribut ion in each types of secondary forest is the key 

species for the certain typcs of sccondary fo rest. 

The null hypothesis for the species distribution is that the o lder ages of secondary 

forest has a significantly more medicinal, preservatives and navoring plants species 

distribut ion than the you nger secondary forest. The alternati ve hypothesis is there is no 

signifi cant different in spec ies d istri but ion. or less spe(: ies distribution between the older 

nnd the youn gc r secondary forests. 
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3.4.3 Data Ana lys is for Species Densit)' 

Finding the density of key species in each fo rest is the data most im portant type of 

analysis. Density is the tOlal num ber of ind ividua ls in a unit sample area. which is a sub­

plot in this stud y. The relat ive density key spec ies indicates importance of tradi tional 

medicinal. food preservat ives plants and food flavoring plants Ihat can be found in each 

the S-year-old. 20-year-old and 30-yea r-old secondary forests. Microso ft Excel was used 

to calcu late the spec ies density. This is 10 make the Relative Frequenc y (Rf) by spec ies 

and Relative density (Rd) ca lculat ions arc more quick ly. The fo rmu las fo r finding the 

relat ive frequency by spec ies, Relative dens it)' (Rd) and Relat ive frequency (Rt) are 

listed below (Soepadmo. 1985). For the Importance Value (lPOL 2005). 

Frequency (F) - No. ofplolS in which a sQCc ies occurred X 100 
Total all subplots used 

Relati ve freq uency by species (Rt) = Value of en for a spec ies X 100 
Total (F) fo r all spccies 

Density (D) = TOlal of a plants spec ies in all subplots 

Re lative density (Rd) = (D) value fo r a spec ies X 100 
Total all plants species 

The nu ll hypothesis for the spec ies density is that the older secondary fore st was 

significantly has more med ic inal. preselVat ives and flavoring plants species density than 

the younger secondary fo rest. The alternat ive hypothcsis was there is no significant 

differe nt in species densiEY. or less spec ies density between the o lder and the younger 

secondar) fo res£. 
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3.5 Hypothesis Testing 

In this research . the using of the Microsoft Exce l was preferred for the 

calculations of species density. It is easier to find the relati ve density. relati ve dominance. 

rel ative frequency for the ke y species by using his software. It is more manually than the 

Stati sti c Program for Social Science (SPSS). This software is required because of there 

was a Jot of data collected. The software, he lped to rcdllce time for doing the ca lcu lati on 

and getting the results. in thi s Microsoft Excel. the calculations of Shannon Index can be 

presented: the relati ve density and rel ative frequency can be calculated easily. We do not 

need the significance va lue. confidence interva l and other test like in the SPSS. This is 

because the purposes of this data ana lysis is onl y to prove whether the older secondary 

forests have more species diversi ty. more denst: and more distribulCd than the younger 

type of secondary fo rest. 

After the results of the data analys is have been obta ined. they were then 

di scussed. The di scuss ion would be about the key species. reasons for the ir abundance 

and \\hat makes them very important as medic ina l. lood preservatives and navoring 

plan ts pu rposes. The discuss ions were also on the factors that help in species regeneration 

in the se,ondary rorests. The discuss ion explored the regenerat ion that help them thrive in 

the secondary forests. Discuss ion involved all types of secondary foresls i.e. the 5-year­

old. 20-year-old and 30-year-o ld secondary forests. 
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CHAPTER 4 


RESULTS 


4.0 Introduction 

Results o f the study are presented in three sections. based on three different ages 

or secondary forests which are: 5-year-o ld. 20-year-old and 30-year-o ld secondary 

forests. In each type of the secondary forest. there were three resul ts to test the 

hypOIhcs is. The hypotheses were tested in each sections or type of secondary fore st. 

except fo r the species d iversity. This is because the species diversi ty was calculated for 

the whole vegetation in each lype of the secondary forest. The medicinal , navoring and 

preservat ives plants species are combined in the result for each of the type of the 

secondary forest. 

4.1 five Years O ld Secondary Forest 

The 5 years o ld secondary forest is located on the N l .372, £110.044 coordinate. 

is situated at tbe west side of Kampung Serasot. The area is a former shift ing cultivation 

area. lISed for planting of rice and left abandoned for about 5 years. The main vegetation 

is sh rub "jlh trees up to 4-meter height. Only 10 plots with size of20 x 20 meters. were 

constructed to make up an overall plot areas of 4000 m:. The soil in the area is clayey 

with lateritic charac teristics. The species distribution of 5 )ears old secondary forcst is 

presented in Appendix 5. The following pie chart ind icates the distributions of species in 

the 5-year-old secondary fores t. 
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Figure L Distribution of plants species in the 5-year-oJd secondary 
forest. 

Figure I, indicated the distribution of plant species in the 5 years old secondary 

forest. About of 83% are of tree species, 3% are climber spccies. 3% are palm species 

and II % are shrubs and herbs. A total of 66 plants species has been recorded in the area 

with total of 3306 individual plants. The calculated Shannon Divers ity index is 3.58 and 

the Shalulon Equitability is 0.85. The most dominant species in thc 5-year-old secondary 

forest is FlaCClllrtia sp., known as "Senakan" by the locals. The Importance Value for 

F1acaurtia sp. is 11. 14. 

The cover vegetation in the 5-year-oJd secondary forest is made up of the species 

from Cyperaceae fam ily. These vegetative groups, however. were not inventoried. There 

are also other species which include climbers and pa lm species such as Cucurligo 

lati/olia (Glomang), Melastoma malabathricum (Lusak), Vernonia arborea (Mupuad), 

Allisophyllea dislliica (Pejulut), Etlillgera sp. (Sibodoh), Arellga sp. (S idudui). 

Delldrobium sp. (Spijol), Humlileana sp (Tunguon), Homstedia scyphimera (Tiongak) 

and Etlillgera sp. (Tipu'). The Bidayuh names of those plants are written in the brackets. 
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The trees species that can be round in the 5·year·old secondary forest are mainly 

the pioneer and fast gro\\ ing spec ies that can to lerate the high leve l of sunlight. All the 

trees are up 10 4 meters height \\i1h the diameters being between 5 to 20 cm. E:~amples of 

tree spec ies arc .Hacaranga gigall/ea (Badad). Macaranga sp. (Bcnuak). Aporusll sp. 

(B itopuk). /.e l/c:o.~vke capitella/a (Kirangan) , Ficus grossu/arioc/e.)· (Lokant. Flacuu/'ria 

.'p. ( 'cnakan) and others. Aside from the trees. seedlings of canopy trees are al so found in 

small numbers. The ground is generall y covered \\ ilh th il1 layer oflear litter. 

The distribution for the medicinal. flavoring and preservatives plants species is 

determin ed by the local usc. Only the plants species that are used by the Bidayuh 

communit), especially to the Kampung Serasol commun it) are recorded. As a whole. the 

medicinal. food preservatives and flavoring planls compromise 19% of the plant species 

in the 5· )'ear·o ld secondary forest. The olher 8 1% are of other species. This 19% 

represen ts 639 plant individuals out of lotal 3306 individuals plants recorded. The 

distribution of medicinal. preservatives and navoring plants species in the 5 years old 

secondary rorest is represented in the Figure 2. 

Olher uses 

medlalil . 
flaVOflng 

81% 
(J'l1edlalal. flayoring 

preservatives 

[)Other uses 

Figure 2. Distribution of med icinal. preservatives and /lavoring plants 
species in the 5.year-o ld secondary forest. 
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The species that arc used for med icinc. t1avoring and preservatives by the local 

community arc rarel y used nowadays due to the modern lifestyle. However. some older 

persons in Kampung Serasot and neighbori ng area still use those plants especially in 

times of emergency cases. This is because the wi ld medicinal , flavor ing and preservatives 

plants can easily be obta ined from neighboring secondary forests. 

The spec ies recorded for medicine . l1avori ng and preservatives purposes are of 

Araceae. Rubiaceac. Dill ineaceae: Urticaceae. Melastomaceae. Compositae, 

Apoc ynaceae, Rhi zoporaceae and Zingibcraceae famil ies. Examples of medicina l plants 

recorded are Tin10nius lasial1lhoides (Bolud ). Melll.'>Ioma malaharhricum (Lusak) and 

Humuleana .'p . (Tunguon). The examples of flavoring plants are Ellingera elmoir (Tipu ' 

tuhau) and EllillKera sp. (Tipu·oyung). There were no preservative plant recorded. 

Table 3. Distribution list o f the medicinal. navoring and preservatives plan ts spec ies 
shown in the 5 years old secondary forest. 

Local name Family Sl>ccies total (F) Rd ( % ) Rf(%) 
Bit ing Araceae Not identified 8 1 0.24 0.49 

l3 0tud Rubiaceae 
Timonills 
lasifml i10ides 10 

, 
J 0.30 1.46 

l3uan Dillineaceae 
Dilleniu 
sulr1'1l1ico.w.J 242 4 7.32 1.94 

Kiran!.!an Urticaccae 
Lellcos),ke 
C'"pifel/ala 9 2 0.27 0.97 

Lusak Melastomaceae 
l\1eluSIOl1la 
IIw}aharhricu/II 135 4 1.08 1.94 

Mupuod Compositac 
Vernonia 
tJ/'bor(!a 37 4 1.12 1.94 

Nf.!.ctatok Apocvnaceae 
Alsfonia 
Splwlulafa 6 1 4 1.85 1.94 

Pc julut Rh izophoraccae 
Anisophyllell 
disrhica 21 3 0 .64 1.46 

Tungon Araceae Humuleanll !'P 2 1 0.06 0.49 
Tipu' oYunQ 

·1~'luhau 

Z ingiberaceae ErJingera sp. 17 
, 
J 0.51 1.46 

Zin ll ibcraceae 
Erlingera 
e/olir 97 

, 
J 2.93 1.46 

32 




The relat ive densi ty of the medicinal. flavoring and preservatives plant species in 

the 5 years old secondary forest is al so not very significant to the overall distribution. The 

total relative density of the medicinal. flavoring and preservatives is 16% \\hile the 

relative density for plants of other uses is 84%. The relative density of medicinal. 

preservat ives and flavoring plants species in the 5-year-old secondary forest is shown in 

Figure 3 below, The relative densit y will be compared inlhe discussion chapter. 
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Figure 3. Relative density of medicinal. preservatives and 
flavorin gplants species in the 5-year-old secondary forest. 



4.2 Twenty Years Old Secondary Forest 

The 20-year-old secondary forest is located on the N 1.3713, EIIO.0532 

coordinate, situated on a location near to Kampung Serasol. This is the nearest secondary 

forest from Kampung Scrasol. The area is a fanner rice shifting cultivation area and 

rubber plantation. The tree height is up to 15 to 20 melers. A tota l of 15 plots sized 20 x 

20 meters were set up, with a total plot area of 6000 m2
• The soil in thc 20 years old 

secondary forest was mostly clayey with lateritic characteristics and the litter depth on 

the ground is up to 15 cm. The 20-year-o ld secondary fo rest is also situated Dear to the 

other forest that is situated on the foot of Gunung Jagoi. There is also a small stream in 

th is area. The species distribution of the 20-year-o ld secondary forest is presented in 

Appendix 6 in the Appendices. The following pie chart indicates the species distributions 

in the 20 years old secondary forest. 
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4% 
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Figure 4. Distribution of species in the 20-year-old secondary foresl. 
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As shown in the Figure 4 plant distribution in the 20-year-old secondary forest are 

cons isting of 69% tree spt'cies, 5% climber species, 4% palm species <lnd 22% shrubs and 

herbs. A total 121 plants species have been recorded in the area with total of 704 1 

individual plams. The Shannon Diversity index is 3.70 and the Shannon Equitnbility is 

0.77. The most dominant species in the 20 years old secondary forest is Calamlls :,p., and 

locally known as Rotan Smambu. The Importance Value for Ca/amu.... ,~p. is 18.26. 

The vegetation in the 20-year-old secondary forest was very rich. with the shrubs 

make up 22% of the vegetat ion. There are rubber trees in most of the plots. Rubber trees 

are among o r the highest growing trees. The shrub species are thriving \\'ell on the 1100r 

o f the fo rest because the forest canopy is stil l allowing the sunlight to reach the forest 

floor. This is the factor ensure the success shrub and palms species growing in the forests. 

The example of shrub species recorded. inc lud ing pa lms and climbers that can be 

found in the 20 years old secondary forest arc Piper vesliclIlII (Boid Tibung), Adenia 

clemenli.\· (Bokah girakat). Pandanus :,p. (G ill ie!). Clletll/ll :,p . (Gnetum). Labisia pI/mila 

(Kacip fatimah), Bauhinia ,~p (Pakia '), Arcnga .w (Pejagok), Calamus sp. (Rotan 

smambu). Zalacca magnifIca (Telisum). P(lndanlls .w (Tonuh) and some others species 

of Zingiherace<le and Palmae famil ies. There are also fern species found on the floor of 

the secondary forest but we did not count it. We only recorded those with medicinaL 

flavoring and preservatives uses. There are seven fern families which were recorded . 

Those fern families are the Pol ypodiaceae. Glcicheniaceae, Lycopodiaceae, 

Selanginelaceae, Dennstaeutiaceae, Blechnaceae and Olendraceae. 
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Tree species consists of 69% of all the vegetation in the 20-year-o ld secondary 

forests. The d iameter of the tree species is bem een 10 to 35 em and the height is up to 20 

meters. The example of tree species that recorded in the 20-year-old secondary fo rest are 

Mangife/'a pajemg (Asal11 bowang). Fragrea jp. (Atap). Caslan()psis .\p. (Berangan). 

Calophllum jp. (Bintungor). GOlliorhalal1lllS sp. (Kinamai). HOl/mlamhlls jp. (Ngibu lan ). 

Asrol1ia .~parll/ata (Ngitat ok). DiojpYl'liS diepellho/,srii (Ungun oran) and others. Other 

than trees, there are tree seedlings present in slll nil numbers. The ground is covered with 

mostly shrubs and thin layer of leaf litter. The seed li ngs are not counted if they cannot be 

identified due to unava ilab ility of their mature traits. 

The di stribut ion of the medic inal. preservatives and navoring plants in [he 20 

years old secondary fores t is 25% the plan ts of other uses make up the other 75%. This 

25% represents 1773 plant indiv idua ls out of tOlal 7041 individuals planls inventoried. 

The d istribution of medic inal , preservati ves and navoring plants spec ies in Ihe 20-year­

o ld secondary forest is represented in the Figure 5. 
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Figure 5. Distri but ion ofmedic inal.llavoring and preservat ives plants 
species in the lO-year-old secondary forest. 
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The number of species recorded lor medicinal. flavoring and preservatives 

purposes in the l O-year-old secondary fo rest is 2 1. These species arc the fami lies of 

Pi pcraceae fam ily. Dil lcniaccac. Ru biacene. Leguminosae. Annonaccac, Lccythidaceae. 

Apocynaceae. Rhizoporaceae. Nephentcceae. Lauraceae. AraceaC'. Zingi beraceae. 

Euphorbiaceae and Arecaceae. One family cannot be identified. There are 15 of 

medic inal plants, 7 spec ies oft'ood !lavori ng plants and one preservative plant recorded in 

the 20 ycars old secondary plots. The di stribution Jist of the species is shown in Table 4 

below. 

Ta ble 4. Distribution list of medicina l. tlavo ring and preservatives plants species in the 
20 years old secondary forest. 

Loca l na me Species Fa milv total I (F) Rd (% ) Rf(% ) 
Boid tibu 1? Piper veslicum Piperaceac 26 4 0.3 7 1.04 
Botud Timonius lasionlhoides Ru biaceae 34 4 0.48 1.04 
Bunn Dillenia sl~ff/'l/lico"'lI Dileneaccac 116 4 1. 65 1.04 
Jorimz Pilhecolobium lobmum Legumin osac 17 4 0.24 1. 04 
Kimllnai Goniot/w/all/us sp. An nonaceae 16 3 0.23 0. 78 
Kirangan LClIcos )lke c(lPilellata Urt icaceae 18 4 0. 26 1.04 
Lakot Barringtonia reslI10sa Lcc.ythidaceae II 4 0.16 1.04 
Ngitatok Aslonia S Jarlllala Apocynaceae 17 4 0.24 1. 04 
Peju lut Anisophvllea disticMa Rhi zo phoraceae 

NO[ identifi ed 
976 4 13.86 1.04 

Serumah PloiariulII anternifo/iulII 44 4 0.62 1. 04 
Tilambllak mallah Nephenles .'p Nephcntaceae 

Nep hcntaceae 
59 4 0. 84 1. 04 

Tilambuak plliut Nephenles sp 44 4 0. 62 1. 04 
Tilambuak taiau Nephenles sp Nephentaceae 73 4 1. 04 1.04 
Tu'anl! Li/sea J!arciae Lauraccac 8 

,, 0.12 0.78 
Tun euon Hlimli/eana sp. Ara(.'eae 75 4 0.Q7 1.04 
Tipu' Eflinxel'a jp. Zin gcrbcraceae ",­ 4 0.45 1. 04 
Tipu' oyun 2 £ t/inKera sp. Zingcrbcraceae 1' -- ) 4 1.78 1.04 
Telisum la/acta maf!;ni/ica Arccaceae 8 

,, 0.1 1 0.78 
Tampoi Baccaurea ptincticlI/ala Euphorbiaceaee 16 4 0. 23 1.04 
Sibil ai plaf!,iostach )'S sp Z i n gerberaceae 56 4 0.8 0 1. 04 
Inyuk Arenf{(J pil1l1(J/(J Arecaceae 2 2 0. 03 0.5 2 
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The relative density of the medicinal. flavoring and preservatives plant species in 

the 20-year-old secondary forest is also not vcry different from the distribution. The total 

relative density of the medicinal. flavoring and preservatives is 24% while the relative 

density of the plants for other uses is 76%. Relative density of medicinal. preservati ves 

and fl avoring plants species in the 20 years o ld secondary fores t is shown in Figure 6. 

other uses 

7." 


medlCflal 

ftavomg. 
 ~ medicinal. flavonng. 

Pfeserva~ves preservallYes,,,. o other uses 

Figure 6. Relat ive density of med ic inal. Oavoring and preservat ives 
plants species in the 20-year-o ld secondary lo rest. 

4.3 Thirty Years Old Secondary Forest 

The 3D-year-o ld secondary fo rest is located on N1.37. El10.05 coordinate. 

situated 0 11 the west of Kampung Serasol. Th is is the fa rthest secondary fores t from 

Kampung Serasol. The area is a former sh ift ing cultivat ion as well as a rubber plantat ion. 

Besides that the area is also had been as a fruit orchard and left abandoned for al least 30 

years. The tree heigh t is up to 20 to 30 meters. We have set up 15 plots of20 x 20 meters 

\\ ith the whole plotted areas are 6000 m1
. The so il ill the 3D-year-o ld secondary forest is 

most ly clayey \\ ith lateritic characterist ics. Liller depth on the ground is up to 20 em. 

There is also a small stream that drains into a small river in th is area. 
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The Species distribution of the 30~year~oJd secondary forest is presented in 

Appendix 7 in the Appendices. Below is the pie chart showing the distri butions of the 30~ 

year·old secondary forest. 

dimber 

• tree 

• shrub and herbs 

7% 

30% 

o palm 

. dimMr 

Figure 7. Distribution of plants species in the 30·year·old secondary 
forest. 

As shown in Figure 7 above, the 30·year-old secondary forest di stributions are 

consisting of 60% lree species, 7% climber species, 3% palm species and 30010 shrubs and 

herbs. One hundred plants species have been recorded in Ihe area with a total of 6625 

individual plants. The Shannon Diversity index is 3.59 and the Shannon Equitability is 

0.78. The most dominant species in the 30 years old secondary forest is Pinaga sp, Which 

is known as Pejagok by the locals. The Importance Value for Pinaga sp. is 17.80. 

The 30-year-old secondary forest characteri stics nearl y resemble the 

characteristics of a primary forest. The canopy of the fo rest is made of some of the 

emergent dominant trees like Tristanopsis sp., Diospyrus diepellhorsti; and Shorea 

macrophylla wi th the canopy height up to 25 meters. 
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The example shrub species recorded in the 30·)ear-old forest includ ing pa lms and 

climbers are £lIrycoma IOl1g(folia (Tongkat Ali ), Adellill clemen/is (l3okah girakat). 

8l11thinia sp (Pakia· ). Arenga jp. (Pejagok). Co/alii liS sp. (Rotan). Pandanlls sp. (Tonuh). 

Bambosa sp. (Toring). Anisophyll(!a dis/hiea (Peju lut) and some others spccies of 

Zingiberaeeae and Palrnae families. There arc also fern species that found in the floor of 

the secondary forest. but are not counted. Only the ft'rns that have medicinal. flavo ring 

and prese rvalives uses \\ere recorded. The fem famil ies recorded were Gle ichen iaceae. 

I.ycopodiaceae. Sclanginelaceae. Dennstacdtiaceae and Blechnaceae. 

Tree species consists of only 60% of all the vegetat ion of the 30 years old 

secondary forests. The diameter of the tree spec ies is ranging from 20 to 45 em and the 

height is reaching up to 30 meters. The example of tree species that recorded in the 30 

years old secondary fo rest are Fragrea sp. (A tap) . .s:II:giulII sp. (Bah). 1.£'('(1 indica 

(Baka illang). DuriO sp. (Durian). Harea brasiliellsis (Gctah ). Pi/heeellobiu111 /oba/lI111 

(Jao lin). ShQre l/IacropJ~\'"l1 (Kabang). Trislal1op.)'is $fJ. (Limuban). Diospyrlls 

diepel1ho/"slii (Unguon cran) and Adillandra gUll/usa (Si mllpak). Aside from the trees, 

there are plant seed lings occurred in small rwmbers. The ground is covered with mostl y 

shrubs and thin layer of leaf Jitter. Some seedlings are not counted since they cannot be 

identi fied due to the missing of their true traits. 
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Dislribution of the medicinal , preservati ves and flavori ng plants in the 30 years 

old secondary fo rest is 13% wh ile of plants of ot her uses make up the 87%. This 13% 

represents 848 plant indiv iduals out of the 10 lal of 6625 individuals plan ts recorded. The 

distribution of medicinal. preservatives and fla voring plants species in the 30-year-old 

secondary forest is shown in the Figure 8 below. 

13% 

medicinal. 
8avonng , 

preservatives 

. 0 	medicinal. flayonng .1 
preservativesother uses 

87% o other uses 

figure 8. Distribution of medicinal , !lavoring and preservatives plants 
species in the 30-year-old secondary lorest. 

The number of plan t species recorded for medicinal, l1a\'oring and preserv<ltives 

purposes in the 30 years old secondary forest are ' 3 species, which arc from the 

Piperacese famil y. Dilleniaceac, Legum inosae. Annonaceae, Meliaceae. Rhizoporaceac. 

Ncphenteceae, $imaroubaceae, Araceae. Z ingibcraceae and Arecaceae. The number of 

med ic inal plan ts recorded is II whi le the numbers of !lavoring plants recorded arc 1\\ 0. 

There is no preservati ves plant recorded in the 30-year-o ld secondary fo rest plol s. 
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The di stribution li st of the med icinal. flavoring and preservatives plants spec ies is sho\\n 

in Table 5 below, 

Table S, Distribution list of med ic inal. flavori ng and preservat ives plants use in the 30 
years old secondary fores\. 

Local na me Species Famih' total (F) Rd (%) Rf(%) 
l30id tibug Piper \'esticwl1 Pipcraceae 

, 
> 1 0.05 0.33 

Duan biasa Dil/el1ia ,wffruticosa Di lleniaceae 133 4 2.0 1 1.33 
Jao1in Pithece!!ohium !ohalum I.e.guminosae 7 

, 
j 0.1 1 I 

Kenamai Gonio!lw/all'/us ,~p. i\nnonaccac 18 4 0.27 1.33 
Lasot Lallsilllll dOlllf!.I'/iclim Meliaceae 9 4 0.14 1.33 
Peiulut Anisophvl/ea distich/a Rhi zophoraceae 262 4 3.95 1.33 
Telimbuak manah Ne 'Jhenle,\' sp Nephentaceae 52 4 0.78 1.33 
Te lirnbuak pulut Nephenles sp Nephen taceae 17 3 0.26 I 
Te li rnb uak tajau Nephenles .'OJ' Nephentace.le 7 2 0. 11 0.67 
Ton£?kat ali £1II1'eOm(f IQI1J!.ifolia Simaroubaeeae 14 1 0.21 0.33 
Tunl!oll Humlfleana so. Araeeae 2 2 0.03 0.67 
Tipuk oyung Etlillgera sp Zingerberaceae 2 17 4 3.28 1.33 

The relative density of the medicinal. flavoring and preservatives plant species in 

the 30-year-old secondary forest is no different to their di stribution. The total relative 

density of the med icinal. flavoring and preservatives is 13% while the re lative density of 

plant other uses is 87%. According to the spec ics d istribut ion. there is also 13% of 

medicinal. fl avoring and preservati ves species d istribut ion. This same value of spec ies 

di stribution and relative density did not occur in the 5·year-old and 20-year-old 

secondary forests although the values arc not very dilTerent. 
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The relat ive density of me die inaI. prescrvalives and flavoring plants species in the 

20~ycar~old secondary forest is shown in Figure 9 belo\\ . 
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Figure 9. Relative density of medicinal. flavoring and preservatives 
plant species in the 30~year-old secondary forest. 

There were 19 medicinal p lan ts spec ies that had been recorded in these three 

types o f secondary forests. Identifi ed medicinal plants are o f those used as medicine by 

the Bidayu h commun ity that li ves in Bau on ly. These medicina l plants have been used 

trad it ionall y in rituals and practices and as wel l as herbal medicine. A total of six food 

flavoring plants and one food preservative plant were recorded. The li st of ident ified 

medicinal plant species is shown in Table 6 below. whi le the li st of identified flavoring 

and preservative plant species is shown in Table 7 below. 
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Table 6. List of identified medicinal plants species from all three types of secondary 
forests. 

Spcdcs (famih') Local name Paris collected/used Method of preparation 
Timonili$ 
lasial1lhoides 
(Rubiaceael 

BOlud Young leaves I. Skin diseases. rub young 
leaves belween palms until 
lather exudes. 

Dillellja sujJrlllicosa 
(Di ll ineaceae) 

l3 uan Young leaves 

Shoots 

I. For wounds. collect young 
leaves with those of 
Melastoma sp 
(Melastomatacae) in equal 
proportion and pound. Apply 
on wound . 
2. For fl avori ng. the yo ung 
fru it Clm be cooked wit h 
'Sambal' fo r bi tterness. 

Lellco.~yke capitellat" 
(Urticaceae) 

Kirangan Leaves I. For en hance blood 
circulation. The leaves dried. 
boiled and I<Iken as ordi nary 
tea. 

.\f e/asroma 
malahatfll'icllm 
(Melaslomalaceae ) 

Lusak Young leaves I. For treat stomach ache. Eat 
you ng leaves with Blian 
leaves. 
2. Treat diarrhea. Pound young 
leaves and rub on the affected 

I parI. 
V/!l'IIoniu arborea 
(Compositae) 

Mupuod Leaves I. For cuts and \\ ounds. Pound 
leaves jlllo paste and squeeze 
paste to get the extract. Apply 
the extracl on the affected part. 

A/stol1ia spallllara 
(Apocynaceae) 

Ngetatok Young leaves 1. For skin disease 
called"Kayap"in malay. Pound 
fres h leaves into pasle for 

I pouhice. 
Allisuphy//ea dhticha 
(Rhi zoporaceae) 

Pejulut Young leaves I. for cuts and wounds. Pound 
young leaves and apply as 

I poultice. 
H(JII /(ilomellu 
sagifr(folia 
(Araceae) 

Tunguon Tuber 1. For cut and wounds . Pound 
llIber into paste. wrap in leaves 
and warm over fire . Squeeze 
juice from warm paste into 
wound. 

Piper \'(:sri("1I1II 
(Piperaceae) 

Said Tibllng Leaves 1. For bulging tummy in 
babies. Warm leaves O\er fire 
and spread on abdomen. 
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Table 6 . Continued. 

Pirhecolobium 
lobafuIII 
(Le2.uminosac) 

Joring Frui t 1. Good for high blood pressu re. 
Fru it is eaten raw as Sambal. 

(joll ;ofhalam/f.~ sp_ 
(Anllonllceae) 

Kenamai Roots 

Bark 

1. f or treatmelll o r stomach ache. 
Chew roots and swal1o\\ the 
JU Ice. 
2. As mosquito re pell ent. Burn 
the bark. 

Barrinxw/I;a 
ract'mosa 
(Lec)'tidaceae ) 

Lakot Bark 1. For stomach ache and fever in 
children. Scrape bark and wrap 
in palm leaves. Warm over tire 
and apply on the abdomen. 

NepiJenft'.( .~p. 

(Nephenthaeeae) 
Til ambuak Pitcher 1. In the culture. it can enhance 

children to speak. Blow the 
unopened pi lcher into the mouth. 

Ufsea garciae Vidal 
(Lauraceae) 

Tu'ang Bark J. For caterpillar strings. Burn 
bark unt il it isjust to turn into 
ash. Apply bark on affected part 
and apply bandage. 

LansilIIn t!omesticwn 
(Meliaceae) 

Lasot l..e3\'''s I . For fever. Pound leaves and 
boils in water to make a drink. 

Eurycoma long((olia 
(Simaroubac eae) 

Ton gkat ali Whole pan & root 1. To cure impotence. as an 
aphrodisiac and fo r hype ne ns ion. 
The tap rool is cut into sikes and 
boiled to make a drink. 

Not identified Bit ing Leaves I . For cuts and wound. Pound 
the leaves and applies 011 the 
wound . 

Ploiarillll1 
al (em i/oli 11111 

Serum Db Leaves I . For cuts and wound. Pound 
leaves and app lies on the wound. 

Lycopodium Cli'l'l1l/llm 
L. 
(Lycopodiaceae) 

Saliniang Whole plant I . For li ver inflammation. sore 
eyes. rheumatism and cough . 
Boi l plant in water 10 make a 
dri nk. 
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Table 7.: List of ident ified food flavoring and preservat ives p lant species from all three 
types of secondary forests. 

Species (ramily) Local name Parts 
collected/ used 

Method of 
preparation 

Dillellia su./Jrllclicosa 
(Dilleniaceae) 

Auan Shoots I. The shoots givi ng 
sourish taste for 
cook ing:. 

A chasma sp. 
(Zingi beraceae) 

Tipu ' YOlmg. soft shoot I. Eaten raw with 
sambal beJacan or 
other ulam. 

Arenga pinnala 
(Arccaccae) 

Inyuk Hean of the trunk I. The hearl of the 
trunk can be eaten ra\\ 
or cooked wi th 
vcgetables. Giving 
sweet taste. 

Plagiostochys sp. 
(Zingiberaceac) 

SibiJai Young shoot 1. Eaten raw or 
cooked wi th other 
vegetables. 

Baccaurea 
pllllclic/llata 
(Euphorbiaccae) 

Tampoi Frui ts 1. Eaten raw. Giving 
sweet and tangy 
fla vor. 

Za/acca magllifica 
(Arecaceae) 

Tejisliln Frui ts I. Eaten raw . Giving 
sweet taste when ripe 
and sour when unripe. 

Piper \ ' e~'liclllII 

(Piperaccae) 
Boid Ti bung Frui ts 1. For preservat ives. 

The dried fruit are 
preserved \\·ith meat 
and other perishable 
foods. 
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CHAPTERS 


D1SSCUSSION 


According to the results, the total species distributions arc 66. 121 and 100 for the 

5-year-o ld . 20-year-o ld and the 30-year-old secondary forests respecti ve ly. The total 

numbers of plant families recorded are 23. 40 and 4 1 for the 5-year-old. the 20-year-o ld 

and the 3D-year-old secondary fo rests respect ive ly. The medicinal. flavoring and 

preservatives plants species comprised 19%. 25% and 13% of the total number of plant 

species in each orS-year-o ld. 20-year-old and 30-year-o ld secondary forests. 

;\s the summary above indicates. plam species are most distributed in the 20-year­

o ld secondary forest which recorded 12 1 species, foJlo\\ed by the 30-year-old secondary 

fo rest with 1 00 spec~s and the 5-year-old secondary forest with 23 species. This result , 

proved that the null hypothesis cannot be accepted. The alternati ve hypothesis is 

accepted , which the 20-year-old secondary forest has the most distributed plant species 

compared to the 5 and 30-year-old secondary torests. 

For the med icinal. flavoring and preservatives plants species d istrib ution , the 20­

ye,if-old secondary forest recorded the most number of those species \\· jth 25%. followed 

with the 5-year-o ld secondary fores t with 19% and the 30-year-Old secondary fores t with 

13%. Th is resu lt. proved that the nu ll hypothes is cannol be accepted. The alternative 

hypot hesis is accepted. \\here the 20-~ ear-old secondary fores t has the high numbers of 

medicinClI. food flavoring and preservat ive plant than the 5 and 30-yea r-old secondary 

forests. All the results are summarized in the Tab le 8. 
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The nul l hypothesis is not accepted because the result indicates that the 20-year­

old secondary forest is having the most distribut ion among the three types of secondary 

forests. Th is result may due to many lactors that affect plant distribu tion such as the soil 

type. e levation. climate. success ion act ivity and sun light. The soi l may not signi ficantl y 

affect plant species di stribution because there is not much different in soi l type between 3 

types of secondary forests. The e levation of the land. including the slope. the land 

structure is also did not allecl plant spec ies di str ibution all three types of secondary 

forests. This is because the land structure in the 20 and 30-year-o ld secondary fo rests is 

almost same. The study plot also situated on the sloping land and some between the 

st reams for both the 20 and 30-year-old secondary forests. C limate should not affect plant 

spec ics d istribution since there is not di ffe rent in climate fo r all types of secondary 

forests. 

There is a significant plant species distribut ion in the 20-year-old secondary 

forest. Thi s is because in the 20-year-old secondary fo rest. there st ill sunl ight passing 

through the canopy towards the forest floor. This \\ ill makes the shrub species. pa lms and 

some cl imbers to grow up. So, in the 20-year-old secondary forest is fu ll with shrubs on 

the fl oor and trees all the canopy. Another signi fi cant fac tor is thc succession activ it y. 

This is because all three types of secondary forest are of post shifting cult ivation 

activit ies. so the success ion act ivity is still going in the 5. 20 and 30-year-old secondary 

foresls. In fact. the num ber of herbaceous plant species in the fo rest Iloor may be higb in 

the early stage of success ion fo llowing a gap fonnation and decl ine as the SUCl.:cssioll 

proceeds (Shank'lr. 200 1). Therefore. the 20-year-old secondary forest has the opt imum 

plants succession act ivities and decl ining in the 30-year-old secondary forest. 
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For the result s of diversity hypothesi s. \\·e cannot detennine tbe medicinal. 

navoring and preservatives plants species diversi ty because the diversity can only he 

determ ined in each Iype of secondary forest. Shannon Divers ity inde ... ind icates thai the 

20-year-old secondary forest has the highest d iversity with 3. 70. follo\\ ed by 30-year-old 

seco ndary fo rest with 3.59 and 5-)ear-o ld secondary forest with 3.58. Shannon 

Equ itab il ity however. \\as not used it to prove the hypothesis. 

Shannon Index indicates that the most di\ocrsili ed secondary forest is the 20-year­

old secondary forest. Therefo re. the nu ll hypothesis is rej ected and thc altemative 

hypothesis is accepted. The alternati ve hypothesis states that there is no significance 

bet\\een the increasing ages of secondary fo rest \\ jlh the diversity. It is proven thai the 

older secondary forest does not necessaril y more diverse than the younger type of 

seconda ry forest. 

Forest divers ity is increasing with Ihe increasing num ber of plants species. This 

may due to the same fac tors as discussed before. The succession acti vity is optimum in 

the 20-year-o ld . then dec reased in the 30-year-o ld as indicated by the number or plant 

speC ies. Thi s causes the increase in diversi ty of plant species in the 20-year-old seconda ry 

forest. The forest canopy in the 20-year-old secondary forest is not as dense as the 30­

yea r-o ld secondary forest, allowing the sunl ight can reach the forest fl oor. As a result 

more shrub species can grow. thus increasing nllmber of species and the diversi ty of plant 

spec ies in the 20-year-old secondary forests. 
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Only the density of medicinal. flavoring and preservati ves plant species in each 

type of secondary forest were tested the hypothesis. The highest value of relative density 

of medicinal, flavoring and preservat ives plants species is in the 20·year·old secondary 

forest which recorded 24%. f"oIlO\'-'ed by the )·year.o ld secondary forest which recorded 

13%. The null hypothesis "hich Ihal is thclt the older secondary forest has higher density 

of medicinal, flavor ing and preservatives plant species than younger secondary forest. 

The re lative density result s shown in Table 8. 

Based on these resu lt s, the null hypolhesis is rejected. This is because the densest 

population of medicinal. flavoring and preservat ives plants spec ies is in the 20·year-old 

secondary forest. not in the oldest site of the 30·year-o ld secondary forest. Therefore. the 

alternat ive hypothesis is accepted. and there is no sign ifican t different on the number of 

medicinal. flavoring and preservatives plants species bel\\een the older and younger 

secondary forests. 

The factors that may cause the reject ion of the null hypothesis are the soi l type, 

steep topography, success ion activ ity and light intensity. Other natural factors that may 

affect the species density are the usage of the medicinal. flavor ing and preservative plant 

species by the local community. The usage of med icina l. flavoring and preservat ive 

plants species among the local community may depend on the perspective of the loca l 

comm un it), to the usage of wild plants. They may easier to get those species from [he 20­

year-old secondary forest than in the 5-year·o ld secondary forest because it is too young 

forest. and tbe 30·year-old secondary forest is too old forest with less number of 

medicina l, food tlavor ing and food preservative plants. 
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Table 8. Summary of data ana lysis for the 5. 20 and 30·ycars-old secondary forests . 

Parameters 5 Years old 20 Years old 30 Years old 
secondary forest secondary forest secondar\' forest 

Plot si ze (m") 4000 6000 6000 
No. of species 66 121 ~ 100 \0:..1 
No. famil y 23 40 41 
Species distriblltion 
a) Tree (%) 83 69 60 
b) Shrub and herbs. 

palm, climber (%) 17 31 40 
" 

Shannon Index 3.58 . 3.70 3.59 (>. 

Shannon equi tabililY 0.86 '" 0.77 :>' 0.78 (, J 
Most dominant 
(key species) 
a) Local name Senakan ROlan smambu Pejagok 
b) Family Flac8un iaceae Arecaceae Arecaceae 
c) Species Flac8urtia sp. Calamus sp. Pinaga sp. 
d) Imponance Value 11.1 4 18.26 17.80 
No. of medic inal. 
flavoring and I I 21 13 
preservatives species 
Distribution of 
med ic inal, flavoring 
and preservatives 19 ' " -, 13 
plants spec ies (%) 
Relative dens it y of 
medicinal, navoring 16 24 13 
and preservatives 
plants species (%) 
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After being tested . the entire nu ll hypotheses have been rejected and the 

alternative hypotheses were <lcccptcd. Therefore. it is proven that older secondary forest 

does not necessaril y has more medic inal. food flavoring and food preservative plants than 

the younger secondary forest s. 

There are many faclOrs that affecting the resu lt of the study. For examples, there 

may be error in data co llection. plant identificat ion of (both local and scientific names). 

The medicina l. llavori ng and preservative plant. and the su itabil ity of time for conducting 

the study. The data collections is less accurate for some reasons. For example, there- arc 

some plant may be left uncounted because not enough person do ing the inven tory. They 

were on ly four persons including one representatives from the local community. As the 

resu lL the inventory is less effect ive. More representatives from local community and 

la boratory assistant should be asked 10 help in the inventory because of short period of 

data collection. 

There are also problem s in identifying both local and sc ientifi c names of plants 

species. All three researchers cannot identify both the Bidayuh and sc ientific names of 

most of the plants. During the inven tory in the field. only one local assistant was hired to 

he lp. The loca l assistant, ,vas also having problem iden tify ing Ihe Bidayuh names for all 

plant species in the plot. The spell ing of Bidayuh name al so poised problem 10 

researchers since the spelling may not reflects the actus l pronunciations of those 

particu lar names. 
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There also problem in iden ti fy ing plants for the medicinal. flavoring and 

preservatives uses. The local assistant that assisted in the inventory method is not the 

medicine man, so it was ditlicult for hi m to identifying oftllc medicinal plants. For food 

flavoring, the usc of wild plants for flavor ing is decreasing towards the modern era. Most 

of the flavoring and preservatives plants species had been domest icated and cultivated. 

A fier for gcnerati ons they have been used and collected from the primary forests. The 

study area is an abandoned area from post sh ifting cultivat ion. th us some of plants 

species that call be found in primary forest cannot be found here . More local assistants 

should be hired to ensure more plant species can be identified and counted . This \\ ill help 

to make the study more comprehensive and correc t information. 

The inventory was conducted in four weeks. or one month between September 

2005 to January 2006. We did the inventory on holidays and at the weekends. Conducting 

the study in the 5·year.old secondary forest. the 20·year-old secondary forest and the 30· 

yea r-old secondary forest with onl y 3 persons and one BidaYllh local indi vidua l in that 

period of time. that is not suitable. There should be more assistance from the laboratory 

assistant and local Bidayuh assistants to obtain beller resu lts of the researc h in sllch a 

limited time. If on ly 4 persons conduct ing the stud y. the period for the study shou ld be 

longer. The activit ies that took most o r ou r time arc the selling up plots. counting plants 

species and identifying their scientific names. 
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The results of identi lied medicinal , flavoring and preservatives as presented in the 

Table 6 and Table 7. There were only 19 med icina l plant spec ies, six food fl avoring plant 

species and only one preservative plant species used have been recorded. Therefore, there 

is less number of plants identified and recorded in th is study compare to the other plant 

inventory study. 

The iden tifying af lhe plants species for medicinal , flavoring and preservatives to 

the Bidayuh communit y was on ly foclls ing on the Bidayuh o f Bau d istrict, specifically 

the Bidayuh of Kampung Serasot. We only referred to 4 persons from Kampung Serasot 

to identify the medicinal , flavoring and preservatives plants and their uses . There may be 

other plant species thaI left not identified. The other study of med icinal. flavoring and 

preservative plant and the ir uses in several other ka1l1pungs arou nd Jagoi area cou ld yield 

bener understanding or Ihis subjec t. Combination of the survey resu lts and the inventory 

of p lant species in the study area is the most appropriate method to gather comprehensive 

set of information in a fast manner (Ogle. 1995). 

Other factor that contributes to the less identified plant spec ies fo r medicinal. 

flavoring and preservatives is the plot area. The area for inventory is only 4000m2 in the 

S-year-o ld secondary fo rest, and 6000m: for both the 20 and 30-year-old secondary 

forests. We used 4000m 2 for the 5-ycar-old secondary fo rest because the li mited trac k of 

the 5-year-old secondary fores t. With less one hectare of each type of secondary forests. 

there are on ly 19 medic ina l pianls. six flavoring plants and one preservat ives plants 

species \\'ere ident ified and recorded . l3y increasing the si ze of study area , many more 

medicinal , food Oavoring and preservat ive plant spec ies may be reco rded and ident ified. 

However. the study will take longer time and more local assistant s needed. 
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CHA PTER 6 

CONCl.USION AND RECOMMENDATION 

The inventory and identification of plan ts common ly used for medicine. food 

preservati ves and food flavors in the l3 idayuh comm un it)' is conducted in three types of 

secondary forests which are the 5. 20 and 30-year-old secondmy forests. The most 

dive rse forest type is the 20-year-old secondary fo rest wi th Shannon index o f 3.70, 

fo ll owed by the 30-year-o ld secondary fores t w ith 3.59 and the 5-ycar-old secondary 

forest with 3.58. Most of the medici nal. flavoring and preservative plant species were 

found in the 20-year-old secondary fores t wh ich recorded 25% of the total plant spec ies. 

fol1o\\ed by the 5-ye<lr-old secondary forest with 19% and the 30-year-o ld secondary 

forest with 13%, The densest popu lation of the medicinaL flavoring mld preservat ives 

p lan t spec ies is also in the 20-year-old secondary fores t with 24% of the total number of 

plant, fo llowed with the 5-year-old secondary fo rest with 16% and the 30-year-old 

secondary fores t with 13%. Accord ing to these results. the alternati ve hYPOlhes is. which 

states that there is no significant different in divers ity. d istribution and density of 

medicinal. fl avoring and preservatives plant species in the o lder and younger secondary 

forests is tlceepted. 

For recommendations. there should be some changes in the methodology to make 

the data collect ion more accu rate. The study period must be longer so there w ill be more 

time fo r the tie ld data collection. More ass istance sought to iden ti fy the local nidayuh 

and scient ific plants names of the plants. Iiouseholds' survey on the uses of med icinaL 

flavor ing and preservatives in the communit y makes better understand ing of thi s matter. 
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AppencUces 

Appendix I : The study plot 

100m 

.' 

Main plot Sub plot 
(20m-20m) 

(10m-10m) 

Invenoory Wne 

Baseline 

Figure 1 : The study plot 



Appendix 2: Form for herbaceous inventory 

Fo rm for herbaceous inventory 

Forest Age: ___ lnventory line no. :, ____ Plot no.: ___ Sub- Plot no. : _ _ _ 

General description:______ ___ 

Herbaceous plants / Palms I Bamboo / Climbers / Seedlings (Plant types) 

Vemacular Taxon Plant No. of Fruits Food Medicinal Others Comments 
(Local type individuals 
name) 



Appendix 3: Fonn for tree inventory 

Fonn for tree inventory 

forest Age: ___ 'nvenlory line no.:,____ Plot no.:___ Sub- Plot no.: ___ 

General descriplion: _ ________ 

Trees I Treelets I Sapl ings 

Vernacular Taxon DBH HT Fruits Food Medicinal Others Comments 
(Local name) 



Appendix 4: Map of study area 

Map of s[udy area 

Study area 

_ ..'''!!_...... 
Source: (l\loweg, 2005) 



roI:'Y~"U'''' ",. '" • ~... ., OldS ~~V" "VI ....,.. Lr......"'''' 

5 yean old ueondary rorest d llta 

LoclIl name Family Species (o(al fO( al 5p Rd W. ) Rr(% ) m'l.'eristy h ' 
Alap Rubiaceae Naudca sp. 27 3 0.8166969 1.4563107 -0.03926399 2.273007594 
Badad Euphorbiact'".te Macaranga gigantca 130 4 3.9322444 1.9417476 -0.127245849 5.X7J99J977 

Bah boru Mynaceae Eugenia sp. 19 2 0.5747 126 0.9708738 -0.029649743 1.54558643 
Bah jamhu Myrlaceae Sy--",ygium sp. II 3 0.3327284 1.4563107 -0.018984 147 1.789039052 
Bah payak Myrtacene Eugen ia sp. 23 4 0.6957048 1.9417476 -0.034562614 2.637452352 

Benuak Euphorbiaceae Macaranga sp. 44 4 1.3309135 1.941 7476 -0.057486208 3.27266 1063 
Biting Araceae Not identified 8 I 0.2419843 0.4854369 -0.01457726 0 .727421164 

Bitopllk Euphorbiaccac Aporusa sp 104 4 3. 1457955 1.9417476 ·0. 10SR I6319 5mn543096 
Botud Ruhiaeeac TirnoniliS lasianthoides 10 3 0.3024::;03 1.4563107 -0.01754661 1.758791018 
Boyu Moraccac Anocarpus dasti cus 17 3 0.5142 166 1.4503107 .0.0271 00658 1.970527256 

Buan Dil1incaccac Dilknia sulTruticosa 242 4 7.3200242 1.9417476 .0.191386172 9.26 1771 77 1 
Buan kaking Dil1incaccac Di11i nca sp. II I 0.3327284 0.4854369 ..().0189841 47 0.818165266 
Dawon sibogok Not identilied Not identilied 57 4 1.724 1379 1.9417476 -O.07OQ07638 3.665885504 
Dawon siko'ot Moraccae Ficus sp. 18 4 0.5444646 1.9417476 -0.028383607 2.4862 12183 
Glornang Hypoxidaccac Curcuiigo latifo1ia 261 4 7.8947368 1.941 7476 -0.200445306 9.8364844 15 
Jambu putih 

Kalibodok 

Melastornaceac 

Sarauiaccae 

Not identi fi ed 

Sarduia sp 
II 
2 

4 , 0.3327284 \.9417476 ..().Ol 8984 147 

0.060496 1 0.4854369 -0.004482969 

2.274475945 

0.545932961 
Kalipit i Lego minosae Pitheccllobiurn cJypcnnil 16 3 0.4839685 1.4563 107 -0.025799906 1.940279222 
Kalipoit Not identified Not identified 47 4 1.4216576 1.9417476 -0.060468026 3.363405165 
Kirangan Unicaceae Lcucosykc capitellata 9 2 0.2722323 0.9708738 ·0.016078774 1.243106091 
Konis Guni fereae Garcinia nitidia 32 4 0.9679371 1.9417476 -0.044890583 2.909684657 
Lidian i:'(onanthaceae lxonanlhes ret iculala 30 4 0.907441 \.94 17476 -0.04267057 1 2.849188589 
Lokan Moraceae J."icli s grossu!ariodes 186 4 5.626 134J 1.94 17476 -0.16 1905945 7.56788 1874 
Lusak Melastomaccac Melastoma ffialabathricurn 135 4 4.0834846 1.94 17476 -0.1305988 6 .025232 146 
Mupuod Com positae Vernonia arborea 37 4 J.\ 19 1773 1.9417476 -0.050279893 3.060924826 
Ngdiwat Verbenaceae Vitcx puhcsccns 55 4 1.6636419 1.9417476 -0 .008145451 3.605389436 
Ngctatok Apocynaccac Alstonia sphatulata 6 1 4 1.8451301 1.94[7476 -0.07366904 3.7!!6877639 
Ngibulan Euphorbiaceac Homalanthus sp. 71 4 2. 1476 104 1.9417476 ..Q.08248573 4.089357978 
Ngidodod Myrtaceae Tristanopsis sp 27 4 0.8166969 1.941 7476 .0.03926399 2.758444488 
Ngidumam PoJygalaccac Xanthophyll urn sp 9 2 0.2722323 0.9708738 .0.016078774 1.243106091 
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Appendix 5 (Continued) 
Towie 

Tumah 

NOI identifi ed 

Guttifereae 

Not identified 

Crotoxy!on sp 

57 

24 
4 
4 

l.7241379 

0.7259528 

l.9417476 
1.9417476 

-O.07000763S 

-0 .035756373 
3.665SS5504 
2.667700386 

Tungon 

Ungllon oran 

Araceae 

Ebenaceae 
Humuleana sp 
Diospyrlls dicpenhorstii 

2 
7 

1 

2 

0.0604961 

0.2117362 

0.4854369 

0.9708738 

-0.004482969 
-0 .013037837 

0.545932961 

1.182610024 
Tota! 3306 206 (H) 

E" 
3.575474032 
0.853405412 

. - ---_ ..- _. -- ".---- --- _._------- "----- ----­
20 years old secondary forest dahl 
Local IlRmC Family Specics total (otRl sp Rd ("!o) Rf(%) Divcristy h 

0.2604167 
---­

~sam ~owang Mangifera rajang Anacardiaeeae 1 1 0.0142025 -0.001 25R274 0.274619195 
Alap Nalll:it:a ~p . Rubian:ac 6 3 0.0852152 0.78125 -0.006022792 0.866465168 
Badad Maearanga gigantea Ellphorbiaeeac 7 4 0.0994 177 1.04 16(;67 -0.006R73337 1 141084363 
B,h Syzygium sp. Myrtaeeae 107 4 1.5196705 1.04 16667 -0.06362369 2.561 337168 
Bah jam bu Syzygium sr. Myrtaceae 202 4 2.8689107 1.0416667 -0.101881R4 3.910577333 

Bah paya' Syzygium sp. Myrtaccae 27 4 O.3R346iO 1.0416667 -0.02 1334903 1.425 [34924 

Bah samok Syzygium sp. Myrtaccac 27 4 0.3834683 1.041 6667 -0.021334903 1.425134924 
Bakll luang Leta indica Emplidaccac 4 1 0.0568101 0.2604167 -(1.00424554 0.317226779 _._.._- -_. 
Benuak Macaranga sp . Euphorbiaeeae 109 4 1.5480756 1.0416667 -0.064526229 2.589742224 

Derangan Castanopsis sp Fagaceae 1 1 0.0142025 0.2604167 -0.001258274 0.274619195 
Biih Not identified Not identified 3 1 0.0426076 ·0.2604167 -0.003 306729 0.303024251 

Bintangor Ca]oyhyllum sp. Gllttiferae 2 2 0.0284051 0.520R333 -0.002319659 0.549238389 
Bitawa' Artocarpus anisophyllus Moraeeae 1 1 0.0142025 0.2604167 -0.00 1258274 0.274619195 
Bitopuk Aporusa sp. [llp horbiaceae 7 1 0.0994177 0.2604167 -0.006873337 O.35n34363 
karibodok Sarauia sp Sarauiaceae 21 4 0.2982531 1.04 16667 -0.017343367 1.339919756 
Boid tibug Piper vesticum Piperaceae 26 4 0.3692657 1.0416667 -0.020684084 1.410932396 
Bokah garuak Not identified Not identified 23 4 0. 326658 1 1.0416667 -0_0 18697949 1.368324812 

Bokah girakat Adenia dement is Passinoraceae 15 4 0.2130379 1.0416667 -0.013104932 1.254704587 
Bokah piuh Not identified Not identified 2 1 3 0.298253 1 0.7!l125 -0.017343367 1.079503089 
Bongan Apomsa nit ida Euphorhiaeeac 27 J 0..1834683 0.n12 5 -0.02 1334903 1.1647 18257 



Appendix 6 (Continued) 
Botud Timonius Rubi accac 34 4 0.4 82886 1.04 16667 · 0.025753008 1.52455262 

lasianthoides 
lloyu Artocarpus cla~t i c u s Moraceae 69 4 0.9799744 1.04 16667 -0.0453"1728 2.02 164 11 02 
Duan Dillcni a ~u rrrut i cosa Oilcncaccae 116 4 1.6474933 1.04 16667 -0.067644677 2.689 15992 
Buan kaking Dillcn ia sp . 2 Dil eneaccae 65 4 0.923 1643 1.04 16667 -0.04325 134 1.96483099 
Burnbun Not identified Not ident ified 2 I 0.0284051 0.2604167 -0.0023 19659 0.28882 1723 
Ctlmpedak Artocarpus integer Mornceae [27 4 1.80372 11 \.0416667 -0.072425144 2.845387729 
Daun uli k Not iden tifi ed Araccac 68 4 0.9657719 1.04 16667 -0.0448 11 795 2 .007438574 
Donuk (akar kayu) Not ident ifi ed Not identi lied 22 4 0.31 24556 1.04 16667 · 0.0 I 1(02)887 1.354 122284 

Durian Dur io sp Bombaceac 7 3 0.0994 177 0.78115 -0.006873337 0 .880667696 
Gelah Havea brasil icnsi1> Euphorbiaceacc 31 7 4 450220 14 1.04 16667 -0. 13959542.1 5.543R68059 
Gctah mcrah Ganua sp Silpotilccac 12 J 0.1704303 0.78 125 -0.0 1086425 0 .95 1680337 
Gill iet (pandan2) Pandi!n\IS sp. Pandanaccac 28 4 0.3976708 1.0416667 -0.02 1980461 1.439337452 
Glomang Curculigo lat ifolia Hypoxidaceac J2R 4 1.:-1179236 1.04 16M7 -0.072852837 2.859590257 
Gnetum Gnctum sp (inl.'1aceac 6 2 0.0852152 0520X333 -0.006022792 O.60604R502 
In yu k Arenga pinnat .. Arccaccae 2 2 0.028405 1 0.5208333 ·0.00231 9659 0.549238389 
Japak Not iclcntifk-d Not identi fied 49 3 0.6959239 0.78125 -0.034571307 1.4 77173874 

l ohtu bil iah Palaqi um sp Sapotaccac 30 4 0 .4260758 1.04 16667 ·0 .02 3256 532 1.467742508 
10htu ligu Not idcntifroo Sapolaccae 37 4 0. 5254935 \ .04 16667 -0.027580989 1.567160205 
Jori ng Pithecolobium lobatum Lcguminosac 17 4 0.24 1443 1.04 16667 -0.01 4550059 1.283 109644 
kacip fali mah Labisia pu miJa La bitaccae 18 4 0.255M55 1.04 16667 -0.0 15259822 1.2973121 72 
Katipiti Pitht:Cettobium clypenna Lcguminosac 71 4 1.0083795 1.04 16667 ·0 .046353447 2.050046 158 
Kinamai Goniot halamus sp. Annonaceae 16 3 0.2272404 0.781 25 -0.01383 1937 1.008490449 
Ki rangan Lcm:osyke capitc:llata Urticaccae 18 4 0.2556455 1.04 16667 ·0 .0 15259 822 1.297312 172 
Klaki U thocarpus sp Fagaceae I I 0.0 142025 0 .2604 167 -0.00 1258274 0 .2746 19195 
Kolon An hocarpus nilidus Moraccac 6 2 0 .0852152 0 .5208333 ·0.006022792 0.606048502 
Konis (kandis) Garcinia nitidia Gutt irerae 9 2 0 .1278228 0.52011 333 -0.00115 15911 0.648656086 
Lokot Barringlonia resmosa Lecythidaccac II 4 0 .1 562278 1.0416667 -0.0 10094832 1.197894475 
Lidian Ixonanthes reticulma Ixonanthaccac I I 0 .01 42025 0 .2604 167 -0.001 258274 0.2 746 19195 
Limu tan Ncphcl ium sp Sapindaceae 31 4 0.4402784 1.041 6667 · 0.023887383 1.48 1945036 
I..okan Ficm; grossulariodcs Moraccae I I 0.0 142025 0.2604 167 -0.00 12511 274 0.274619195 
- -



Appendix 6 {continued 
Lllboh Diospyros sp Ebenaeeae 74 4 1.0509871 1.04 16667 -0.04787709 2.092653742 
Mobi Not identified Not identified 9 4 0.1278228 1.0416667 ..()J)()85159 I I 1.1694894 19 

Mllpllad Vernonia arborca Compositae 7 2 0.0994177 0.5208333 -0'()()6873337 0.62025103 
Ngibllian Homalanthus sp. Eupnorbiaecae 6 4 0.0852152 1.()416667 -0.006022792 1.12688 1835 
Ngidodod Tristanopsis sp Myrtaeeae 66 4 0.9373669 1.()4 16667 -0.043773633 1.979033518 

Ngidumam Xllnthophyll um sp Po1yga1 aceae 3 2 0.0426076 0.5208333 ..().003306729 0.563440917 
Ngi1 ie.<; Not identificcl Not identified 14 4 0.1988354 1.Q4 16667 -0.0 12368453 I .240502059 
Ngil iwat Vitex pubcscens V crbenaccac 17 4 0.241443 1.0416667 -0.0 14550059 I .2831 09644 

Ngipodos Gynotrochcs axi llaris RJlizopho......eeae 12 4 0.1704303 1.0416667 -0.01086425 1.2 12097003 
Ngisiruk Archidendron sp. Lcguminosae 67 4 0.9515694 1.0416667 -0.044293774 1.993236046 

Ngitanuk Not idcntifit:d Not identified 8 3 0.1 136202 0.78125 -0.007703524 0.g94~70224 

Ngilalok. Astonia spatu1ata Apocynaeeae 17 4 0.241443 1.0416667 -0.014550059 1.283 109644 
Ngiliban Not identified Myrislieaecne 85 4 1.2072149 1.04 16667 -0.053320922 2.24888 1551 

Nyah NO! ident ified Euphorbiaccac 13 4 0.1846329 1.04 16667 -0.011621819 1.226299531 

Nyaluh Palatllum Sapotaecac 12 3 0.1704303 0.78125 -0.0 IOg6425 0.951680337 
Onak ngorum Etlingcrn sp. Zingcrbcraccac 4 2 0.056810 1 0.5208333 -0.00424554 0.577643446 
Onak ondu El lingcra sp. ZingcrberacC<l(: 54 3 0.7669365 0 .78125 -0.037353807 1.54N I 865 15 
Opid Arcnga sp Arccaccac • I 0.1278228 0.2604 167 -0.008515911 0.388239419 
Pakia' Bauhinia sp. Leguminosae 27 2 0.3834683 0 .5208333 -0.021334903 0.904301591 
Pala'soie Not identified Melastomaccac .3 4 1.3208351 1.0416667 -0.057151293 2.362501775 

Pang Horsefildic:a grandi~ Myristicaceae 12' 4 1.76 1 I 135 1.0416667 -0.071 135317 2.802780145 
Pcjagok Arcoga sp Arecaccac 102 4 1.4486579 1.0416667 -0.06134389 2.490J24528 
Pejulul Anisophyllea distich!a Rhizophoraceat: 97. 4 13.861667 1.0416667 -0.273912494 14.903334Q4 
Pijar C h(Issalia sp Rubiaccac 135 4 1.9 1734 13 1.()4 16667 -0.0758 16098 2.959007953 
Plotj u Lcpisantnes sp Sapi ndaceae 30 4 0.4260758 1.04 16667 -0.023256532 1,46n42508 
Pola Fragrea sp. Loganiaceae 7 3 0.0994 177 0.78125 -0.006873337 0.880667696 
Popan Ficus sp. Moraecac 6 4 0.0852152 1.0416667 -0.006022792 1.1 2688 1835 
PornCl Lancium domesticum Mcliaccae 4. 4 0.6959239 1.04 16667 -0 .034571307 1.73759054 1 
Posia'k GaTcinill sp G uttircrac 3 I 0.0426076 0.2604 167 -0.00330672. 0.303024251 
Poyak. Caesaria rugulosa Flacau rtiaceae I . 4 0.269848 1.0416667 -0.01596 1691 1.3 11 5 147 
Puduh Art hocarpus kemando MOTa(;c:ac 2 I 0.0284051 0 .2604167 -0.002319659 0.28882 1723 
Puti'! buluh Dambus.1 sp Poacc"dc 75 4 1.065 1896 1.04 16667 -0.048381097 2.10685627 



Appendix 6 (continued) 
Rimuban (selunsur) Tristanopsis sp Myn"""'" 187 4 2.6558727 1.0416667 -0.096365604 3.6975394 12 

Rotan Calamus sp Arccaceae 124 4 1.7611135 1.0416667 -0.07 11353 17 2.802780145 

Rotan smambu Calamus sp Arecaeeae 1212 4 17.2 13464 1.0416667 -0.302867 167 18.255 13066 
Sagar Not identified Legum;nOS<lc 14 4 0.1988354 1.04 16667 -0.01 2368453 1.240502059 
Samok Not ident ifi ed Myrt a<;cae 24 4 0.3408607 1.04 16667 -0.019365834 1.38252734 

Sejongan Not identified Guu irerae I I 0.0142025 0 .2604 167 -0.001258274 0.2746 19195 

Semalang NO! identified Not identified I I 0.0142025 0.2/'i04 1 f. 7 ·0.0012511274 0.27461 'J 19', 

Sepijol Dcndrobium sp. Oreh idaccac 3 I 0.0426076 0 .2604 167 ·O.OO3'lf)()729 O'(I'l1l242~ 1 

Serumah Plo ia rium Not identifi ed 44 4 0.6249 112 1.04 16(,67 -0.0;\1 7 1(.21') 1 /,6<)Cin'lO l 

anlcmifolium . . 
Sibi lai plagioslachys ~p Zingcrbcraceac 56 4 O.7Q.Ci14Ih 11)·111'1667 ·() QlIM·IKln c; 1 II HlkIlL' 11 
Sibodoh Zingcroeraccae 11 7 4 1 Md />Q:'iH 1.0·l lh60 7 ·0 ilMHlIIC;1 IIC. } 111 I 111].\ ·1" 

Sibung Citslanopsi ~ sp Fagaceae 27 4 () \ 111.1 fI).:\ lt ~I1"htlt 7 . (1 0 .' 1 H I IIO\ 11."" 1 1·1" .'·1 -Sidol i Not identified NOI idenl iflcd I I o II I4."M '" (Uhl)..l11l7 . (l Oil I ;'\II ?1· j n n'lh l'II " " 
Sidudui Arcngu 1'1> Arecace:u: 1;2~ 1 OO."!XtI/l\l /) "lOIn n . n 11M' 1'1'. \ ·, II ~\.I" .' \II HN 

Sikorung Not identified Ophlogl(r>S:It:c;Ie 4 1 7] 17UX" I {)4 1i,M 7 n070l 'lil? .2 2.7741 ] \(UN 
- . 

Simupak Adinandra gumu"" Thcacc:ae .1 I O,()4:!MJ76 O,2MW I(,7 ·O,OOl '(}(.n Q (} '(1'(1 .2<1 1" 1 -­ _. 
Si nakan Flacaurthl sp. Fl ncaurt iuceac 55 4 0 ,71(1119 IJHI6667 0.03 79022 12 I .K22R057(}I) 

Sipagar Brookca lomenlosa Scrophulariaccm: 3 I 0.0426076 0.2604 167 · 0.OO3.l06729 0.303024251 

Sipin Ficus orata Moraccac 16 4 0 .22724()4 1.04 16667 -0.013331 937 1.263907115 
Songoh Not idcnl ificd Eleaocarpaccae 153 4 2.1729868 1.0416667 .(1.083205132 3.214653458 

Spuruam(bokah) Not identified Not idcntified 4 2 0.056810 1 0 .520R333 -0.00424554 0.577643446 

Tampoi Daccaurea puncliculm3 Euphorbiaccacc 16 4 0.2272404 1.04 16667 -0.01 383 1937 1.268907 115 
Tebodu(bokah) Not idenlified Nol identi fied I I 0 .0 142025 0.2604167 -0.00 1258274 0 .2746 19195 
Tdisum Zalacca magni fi ca Arccaceae " 3 0.1136202 0.78 125 -0.007703524 0.394870224 
Tibulus Litsea lucida Lauraceae 67 4 0.9515694 1.0416667 ·0.044293774 1.993236046 
Tigang Jualak pyrcnium sp. Araceae 6 2 0.0852 152 0.5208333 -0.006022792 0.606048502 

Tigundiak Globba sp Zi ngcrbeaccac 132 4 1.8747337 1.0416667 -0.074552602 2.916400369 
Ti !ambuak manah Nephcnlcs sp Ncphenlaccac 59 4 0.8319492 1.()4 16667 · 0.04007046 I 1.879615822 
Tilambuak pulul Nephcllics sp Nephcmaceae 44 4 0 .6249 11 2 1.0416667 -0.03171 62 19 1.666577901 
Tilambuak tajau Nephentcs sp Ncphemaccac 73 4 1.0367845 1.0416667 -0.047371163 2.07845 12 14 



Appendix 6 (continued) 
Tipu' Etlingera sp. Zingerbcraccac 32 4 0.4544809 1.04 16667 -0.024513652 1.496147564 

Tipu' oyung Etlingera sp. Zingcrberaceae 125 4 1.7753 16 1.04 16667 -0.071566392 2.8 16982673 
Tonuh (pandan l) Pandanus sp. Panclanaccac 3 2 0.0426076 0.5208333 -0.003306729 0.563440917 

Totang bonah Gareinia sp Guttiferac 44 4 0.62491 12 1.04 16667 -0.03 1716219 1.66657790 1 
Totang manok Campnospermum Anacardiaceae 76 4 1.0793921 1.041 6667 -0.04888321 2.121058798 
Tu'ang Lilsea garciae La uraeeae 8 3 0.1136202 0.78125 -0.007703524 0.894870224 
Tumah Croloxylon ~p Guttiferae 12 4 0.1704303 1.04 16667 -0.01 086425 1.2 12097003 

Tunguon Hum uleana sp. Arnceae 75 4 1.0651896 1.04 16667 ..0.0483 81097 2.1 0685627 

Ungun or-m Diospyrus diepenhorsli i Ehenaeeae 10 3 0.1420253 O. n 125 -0.009312485 0 .92327528 

Total 7041 384 (11) 3 .695885259 

Ell 0 .77065 1934 
-

d.. A , .. di x 7: 30 , ..... " .....Id" ""'........~... f,........ ... ......... 

30 years old secondary forest data 
Local namr Family Species lota1 total sp Rd W_) Rf(%) Di\'cristy "Angel sp Not identified Rhizophornccae 4. • 0.6641 509 1.3 333333 -0.033303291 1.9974114277 

Cempedak Artoearpus inreger Moraccac 36 4 0.5433962 1.3333333 ·0.02833J\584 1.87672956 
Alap Naucl ca sp. Ru biaccac 3 2 0.0452R3 0.6(.66667 -0.003486789 0.711949686 
Bru, Syzygiurn sp. Myrtaecac 253 4 3.8188679 1.3333333 -0.1 24694293 5.15220 1258 
Bah boru Syzygium sp. Mynaeeae 9 2 0.135849 1 0.6666667 -0 .00896791 4 0.802515723 
Bahjambu SYLygium sp. Myrtaceae 121 4 1.8264151 1.3333333 -0.0731080 19 3.159748428 

Bah payak SYl.ygium sp. Myrtaceac 4 I 0.0603774 0.3333333 -0.004475358 0.393710692 
Bakaluang Leea indica Leeaceae 3 I 0.045283 0 .3333333 -0.003486789 0.378616352 

Benuak Macaranga sp. Euphorbiaeeae 74 4 1.1 16981 1 1.3333333 ..0.050203 17 2.450314465 
Bilopuk Apolusa sp Euphorbiaccac 15 3 0.2264 151 1 ..0.013789937 1 .2264 15094 
Bilowak Artocarpus anisophyl lus Moraccae 2 I 0.0301887 0.33333 33 -0.00244693 1 0.)63522013 
Boid tibug Piper vcsti cll rn Pipcraecae 3 I 0.045210 0.3333333 ·0.003486789 0.378616352 
Bokah bongak Not identified Nol identified 7 2 0.1056604 0.6666667 -0.007240584 0 .772327044 
Bokah garuak Nol identified Not idcnti tied 2 I 0.0301887 0.3333333 ..0.00244693 1 0.363522013 
Bokilh rnopuk Not identified Not identified 3 I 0.045283 0.3333333 -0.003486789 0.378616352 
Bokah sibabuak Smilax sp Smilacaccae 35 4 0.5283019 1.3333333 -0.027700229 1.86163522 



Appendix 7 (continued) 
Hokah spuruom Nol idcnlified Not idcOIificd " 2 0.1660377 0.6666667 -0.010627595 0.832704403 
Bongan Caslanopsi!- sp Fagaceae 128 4 1.9320755 1.3333333 -0.076250815 3.265408805 
Bongan silun Ca<;tanopsis sp Fagaceae 49 4 0.7396226 1.3333333 -0.036291695 2.072955975 
Boyu Anocarpus e1asticus Moraccac 69 4 1.04 15094 1.3333333 -0.047539689 2.374842767 
Buah keeil di batang ('1ickmi~ llirta Mclaslomaccac 44 4 0.6641509 1.3333333 -0.03330329 1 1.9974R4277 
Buan bia.~a Dillcnia suiTruticosa Dillcniaceae 133 4 2.0075472 1.3333333 -0.078460093 3.340880501 
Buan kaking Dillenia sp. 2 Dillc:niaccac 17 4 0.2566038 1.3333333 -O.0I5J07422 I.:'iM99H I07 
Buluh Bambusa sp Poaceae 14 I 0 .2 113208 0 .3333333 -0.01.1016404 0.:'i446'i'1{)1I11 
Dowon manah Not identified Araceae 87 4 1.3 132075 1.3333333 -0 .050x9731 1 2.M6.~'H1X~ J 
Daun ulik Not identified Li liaccac 155 4 2.J396226 1.)333311 -0.0878570.'i4 .1 t> 72 () ~'ic)7'i 

Durian D urio SI) Bomhaccac 10 3 0 .1509434 I -0 .0098051 J;I 1 I ~f)ll.l \ \11/. 

(ictah lIave'l brasiliensis Euphorbiaceace 2 I 0.03018R7 0.3H13J3 ·O.t10244Ml J Olt.1')]01\ 

Gil1ic! Pandan lip Pandanaccac 12 4 O. IRI I321 I .nuu\ -0.0 1141(.1 '" I ~ 144h C,·\I\l1 

Girakat Adcnia cicmenlis pa..--sinoraccac 2 I OmO l xR7 0.333.1113 1:ol)(;244(.Qll O\(,\~l.' 01 \ 

Glomang anji ng Cucu rligo sp Hypoxidaccat: ~ 2 11.1207';47 oM61i(i67 -0.001\ I 1370R 0 71(74.!I'R4 
Glomang bja..~ Curculigo lat ifolia Ilypoxidaceae 162 4 2.4452R J I.Jll1i"J:f -0.OI)0744MI J.77~o \(d :li2 

Jaolin Pithccd lobium lobatum l..cgumino:;ac ~"7 1 0. 105(61)4 1 -0.007240584 1 J{)~t">6(JJ77 

Japak Not ident ified Nol idcnll fit-d 33 4 0.498 11 32 1.33j3.113 -0.026410451 1.1'1'144654 1 
Johlu bil iah Palaqium sp Silpotaceac 22 3 0 .3320755 I -0.018953417 U32075472 
Kabang Shorca macrophylla Oiptcrocarpaceae 14 2 0 .2 11320K 0.66666" 7 -0.01 3016404 0.877987421 
Kai t-kai t Not identified NOI idenlificd 9 2 0.1358491 0 .6666667 -0.008967914 0.802515723 
Kal ipiti Pithcccl lobium clypcnna Lcguminosac 27 4 0.4075472 1.3333333 -0.022426378 1.740880503 
Kapuang (buluh) Bambu sa sp Poaceac 18 2 0.271698 1 0.6666667 ·0.01605256 0.93836478 
Kenamai Goniothalamus sp. Annonaceac 18 4 0.271 698 1 J.3333333 -0.01605256 1.60503 1447 
Konis Garcinia ni lidia Gull iferae 10 3 0.1509434 1 -0.00980531 4 1.150943396 
Koyu bodok Sarauia sp Sarauiaceae 23 4 0 .347 1698 1.3333333 -0.019660613 1.680503145 
Lasot Lansium domcsticu m Meliaceae 9 4 0.1.158491 1.3333333 -0.008967914 1.46918239 
Lidian lxonanthes reticula!a Ixonanthaceac 33 4 0.4981132 1.3333333 -0.02641045 1 1.831446541 
Limuhan Tristanop!lis sp Myrtaccac 5 2 0.0754717 0 .6666667 -0.005425787 0.742 1383(,5 

Limulan Nephelium sp Sapindaceat 3 I 0.045283 0.3333333 -0.003486789 0 .378616352 
Luboh Dio~pyros sp Ebenaceac 28 4 0.42264 15 1.3333333 -0.02310328 1.755974R43 
Ngcliwat VittI( pubcsccns Verbenaccac 2 2 0.0301887 0.6666667 +0.002446931 0.696855346 



Appendix 7 (continued) 
Ngclalok I\ lsloni:l Sph.llu lma AI)()Cyn;lccac 4' 4 0.7245283 1.3333333 -0.035700441 2.05786 1635 
Ngibulan Iinmahmlhu .. "p. L:uphorbiaceac 90 4 1.3584906 1.3333333 -0.0583987311 2.691823899 
Ngidodod TriSlania ooovaia Myrtaeeae 2 I 0.0301887 0.3333333 -0.002446931 0.3635220 13 
Ngidumam XanlhophyU um lip Polygalaceac 10 ) 0 .1509434 I -0.00980531 4 1.150943396 
Ngipodos Gynotroches axillaris Rhizophoraecae 22 4 0.3320755 1.3333333 -0.0189534 17 1.665408805 
Ngilanuk Not idenlified NOI identified I I 0.0 150943 0.3333333 -0.001328091 0.34R427673 
Ngiliban Not identified MyrislicClceClt.: 6 3 0.09056fi 1 -0.006345,1123 I.OC}(J5f1flOJX 
Onak ngorum Etli ngera sp Zingcrbcraceac 2R 4 0.4226415 1.33333JJ -O,0211012R 1 7'i'il)74X41 

Pakia' Bauninia sp. Leguminosae 19 ) 02X(,7Q25 1 -O.O I(17R<)1{)J.! 1 ?X~,7')2·1 ~ I 

Pa1ak soie Nnt identified Mc1astomaee<lC' " 4 1 .22~MI~ 1 \1\'1"11 .1)( I'ilM47().I\ ] ~'\"J /olIn 1 

Pang Hors til dicn grandis MyrislietlcclIt' (., 4 () 'I ' ~M4l) I 1 llllHI .(1 til n I'm ,I , -",'III(,'\'1 

Pej agok Pin,mga ~ l~. l\r;''CReCliC I ()I)I 4 II. -Ifllij)'\ I l\lIHI -II ."J )1 1\ II D I' )ltn'~7"'h 
Pcjulul I\nloophyllcil dl"'lChlil ]{ III /Ojlhor.ICl'" ;le 2hZ 4 1""·111 1 \\\\\\1 - tll.'I ~ l'roIlt. C

' 
I1I1 U..OII 1 

Pijar Ch"l\~lIlill 'ip Ruit1.ll"(".I(" (,1 • 11II11ml( I '\l1l1I 11/,11,·1"11'111 ') 11 j', ~·III1U' 

Pla'us No' uicllli fi ...'<l l\ n,,~ ...dll'l·l'at' 1 , u 11o"]M \ II IIl\h,,/.I.7 "II l In 1411/.7M" 11111'i·I""fI, • . 
Plotju 1(1) 1.;.lInlhe .. ' I' ~,ljJl,)d;ttc:lc _'II 4 () ,,·1 \ 19/,2 1 \1\\1'1 1If)1HI1H~M· 1 I M1M.HJ 'tI) 

Popan lieu, .. ]1 Momccae 4 } IW6tJJ774 06(,66667 -O.t)O.l47'i\ 51( () 727044()2:'i 

Posia'k (j:lfClllll1 1<0\1 (1ulI,ferac - 6(., - 0.9962264 1.3333333 ·0.0459 15586 2.329559748 
Poyak (btg berduri) CaCSl:lria rugu losa Flacaurtiaccac 12 ) 0.181132 1 I ·0.01 1436134 1.1811 32075 

Puduh Arthocarpu:. kemando Moraecae 164 4 2.47547 17 1.3333333 -0.091561243 3.808805031 
Puti' Rambusa sp Poaccac 281 4 4.3320755 1.3333333 ·0. 135989196 5.665408805 
Rotan Clllamussp. Arecaceae 785 4 11.849057 1.3333333 -0.252731127 13. 18238994 

Rot.tIl simambu Calamus sp. Arccaecac 8" 4 1.3433962 1.3333333 -0.057899965 2.67672956 
Rubiaeeae sp (B-biru) Not identified Rubiaceae 4 2 0.0603774 0.6666667 -0.004475358 0.727044025 

Sagar Not identified Lcguminosac • I 0.090566 0 .3333333 -0 .006345823 0.423899371 
Senakan Flacaurtia sp Flacaurtiaecae 188 4 '.8311358 1.3333333 -0.101084796 4.171069 182 
Sibilai Plagiostachys sp. Zingerberaceae 101 4 1.6150943 1.3333333 -0.06M35188 2.948427673 

Sibodon EUingem sp Zingcrbcraccac 83 4 1.2528302 1.3333333 ·0.05487 101 9 2.586 163522 
Sidudui Arenga sJI Arecaceae 121 4 \.9169811 1.3333333 ·0.075805458 3.250314465 

Simundun Not identified Not identified , 1 0.0301887 0.3333333 -0.002446931 0.363522013 
Simupak Ad innnclra gumu~ Thcaceae 167 4 2.5207547 1.3333333 ·0.092779197 3.85408805 
Si[)3l:!ar Bmokca tomcntosa Scrollhulariaceac 5 , 0.0754717 0 .6666667 ·0.005425787 0.742138365 



Appendix 7 (continued) 
Songoh Elacocarpus sp El caocarpaecac IJ 3 0.1962264 I -0.0 1223208 1.1962264 15 

Sp A Cyrlandr:l sp GesncrincncC<lc 8 2 0.1207547 0.6660667 -0-<lO8 I \3 708 0. 787421 384 

SpD Stenochlacna palustris I'lcridophyta 107 4 1.6150943 1.3333333 ·0 .0666351 88 2.948427673 

Spijol DcndrobiulTI sp. Orchidaec:ll: 74 " ! 11698 11 1.3333333 -0 .050203 17 2.450] 14465 

$IOIoh Lygo<li um sp Sehi 1.'ICa(;CilC 20 2 O.30 1881lR O.M666(.7 -0.0 175 18108 0.968553 <1 59 

Tdimhuak rnanah Nephcll tcs sp Ncphclll <lCC<lC 52 4 0.7849057 1.3333333 -0.038047218 2. 11 fl23 x994 

Tdirnhuak pu lut Nephcntcs sp Ncpllcnlaceac 17 3 0.256603R I -0.0 15 '\07422 1.256603774 

Tclirnbuak tajau Ncphcntcs sp Nl'PhcnlacCllc 7 2 0.1056604 0.0066667 -0.007240584 0.772327044 

Tclisum Salacca sp Arccaccac 2. 4 0.4377358 1.3333333 -0 .02377479 1.771069182 

T ibulus LitSC3 lueida Lauraeeae 7 3 0 .1056604 I -0.007240584 1.105/itiOJ77 

T igang jolak pyrenium sp. Araeeac 21 2 0.316981 1 0.6666667 -0.018239358 O.9R364 7799 

Tigundi<lk Globba sp Zingerbcril(;CaC 5 2 0.075471 7 0 .6666667 -0.005425787 0.742138365 

lipuk oyung Etlingcra sp Zingcrberaccac 217 4 3.27547 17 1.3333333 -0.1 11978823 4 .60880503 1 

Tongkal ali Eurycoma longifolia Simaroubacc.::ae 14 1 0.2113208 0 .3333333 ·0.01 3016404 O. 54465408R 

Toring Bombllso sp Poaccae 8 1 0. 1207547 0 .3333333 -0 .008 113708 0.45408R05 

Totang bonah Garcinia sp Gutt iferae 39 4 0.5886792 1.3333333 -0.030228938 1.922012579 

Totang rn<lnok Camnospcnnllm Anacardiaccac 204 4 3.0792453 1.3333333 -0.10717269 4.4 125786 16 

Tumah Cml(}xy/on sp Glltti ferae 26 4 0.3924528 1.3333333 -0.02 1743885 1.725786 164 

Tungon HUlII lI/('(II1O sp . Araceae 2 2 0.03011Un 0.6666667 -0.002446931 0.6%855346 

unguon oran Dio.fpynls Jiepell/lOl"slii Ebenaceae 53 4 0.8 1.3333333 -0.03862651 2. 133333333 

total 6625 JOO (II) 3.58632855 1 

Ell 0.77876 135 


