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To: Karyati Karyati
Cc Karmini Karmini, Kusno Yuli Widiati

The following message is being delivered on behalf of Forest and Society
Dear Dr. Karyati Karyati:

\We have received the reviewers’ comments on your submission o Forest and
Society, "The Role of Tropical Abandoned Land on Ecological and Economic
Aspecis”. Our decision 1s: Revisions Required

If you can suitably address their comments. below, | invite you to submit a
revised version of your manuscript, for consideration. Please carefully
address all the issues raised in the comments. We expect to receive your
revision within 2 weeks from today.

if you are submitting a revised manuscript please also:
a) highlight any change in the text using the "Track Changes" function, and
provide a point by point outline of the revisions, following the reviewers
comments

ANDIOR
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If you are submitting a revised manuscript please also:
a) highlight any change in the text using the "Track Changes" function, and
provide a point by point outline of the revisions, following the reviewers’
comments

AND/OR
b} provide a suitable rebutial to each reviewer comment not addressed in the i
ext

| look forward to receiving your revised manuscript.
Yours sincerely,
Muhammad Alif K. Sahide

Universitas Hasanuddin
alif mksr@gmail.com

Reviewer A

Subject addressed in this article is worthy of investigation. There is both
a cognitive and utilitarian motivation (in case of ecological and economic
aspects of fropical abandoned land in East Kalimanian, Indonesia) for the
analysis conducted. Please refer to the following issues:

1.  The paper is lacking a strong scientific hypothesis. | think in
nenaral the arficle value can be improved. The aim of the paper as well as
unclear (add in Introduction). | think the v
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Reviewer A:

Subject addressed in this article is worthy of investigation. There is both
a cognitive and utilitarian motivation (in case of ecological and economic
aspects of tropical abandoned land in East Kalimanian, Indonesia) for the
analysis conducted. Please refer to the following issues:

1. The paper is lacking a strong scientific hypothesis. | think in

general, the article value can be improved. The aim of the paper as well as
its scientific contribution is unclear {add in Introduction). | think the
motivations for this study need to be made clearer in case of sustainability
(In Introduction, last paragraph).» The authors should convert IDR to USD
(or Euro). This is important for foreign readers.

« Please write “conclusion” - must be clear-cut and normative.

= Grammar and syniax could be improved. Revision with the help of a native
English speaker is recommended. Editorial errors {“sp (without dot)",
“spesies’, “opportunity”; “indigeneous”, in references

“Journal of Tropicai Ecology (dot?)™; Figure 1 (source?); etc).
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Reviewer O:

This manuscript has the potentisl o be a good sriicle. However, the sim of
the paper, as well a5 its scientific contribution, it is unclesr, plesse add
both in abstract and introduction.

[ recommend rewriting the abstrsct following these 7 guestions.
Abstract

= Why does your article/research topic mstter? [purpose]

= What is the research question? Jpurpose]

« Whst is the framework for the research? [methods]

= What dsts are you [using? [methods]

= How did you do the research? [methods]

= What did you find? [findings/results]

= Again, so what? [relevance]”
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kywidiati@gmail.com

We sent this email (below) in 17 January 2020, \Would you please tc confirm

Dear Dr. Karyati Karyati:

We have received the reviewers’ comments on your submission to Forest and Society, "The Role of Tropical
Abandoned Land on Ecological and Economic Aspects”. Cur decision is: Revisions Required

If you can suitably address their comments, below, | invite you to submit a revised version of your manuscript, for
consideration. Please carefully
address all the issues raised in the comments. We expect to receive your revision within 2 weeks from today.

If you are submitting a revised manuscript please also:

a) highlight any change in the text using the "Track Changes" function, and provide a point by point outiine of the
revisions, following the reviewers®

comments

AND/OR

b) provide a suitable rebuttal to each reviewer comment not addressed in the text.
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AND/OR
b) provide a suitable rebuttal to each reviewer comment not addressed in the text.

| look forward to receiving your revised manuscript.
Yours sincerely,
Muhammad Alif K. Sahide

Universitas Hasanuddin
alif. mksr@gmail.com

Reviewer A

Subject addressed in this article is worihy of investigation. There is both a cognitive and utilitarian motivation (in
case of ecological and economic

aspects of tropical abandoned land in East Kalimantan, Indonesia) for the analysis conducted. Please refer to the
following issues:

1. The paper is lacking a strong scientific hypothesis. | think in general, the article value can be improved. The
aim of the paper as well as
its scientific contribution is unclear (add in Introduction). | think the motivations for this study need to be made
clearer in case of sustainability
(In Introduction, last paragraph).» The authors should convert IDR to USD (or Eure). This is important for foreign
readers.
+ Please write “conclusion” - must be clear-cut and normative.
« Grammar and svntax could be improved. Revision with the help of a native
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« Grammar and syntax could be improved. Revision with the help of a native
English speaker is recommended. Editorial errors (“sp (without dot)”,
“spesies”, “opportunity”; “indigeneous’, in references

“Journal of Tropical Ecology {dot?)”; Figure 1 (source?); efc).

Reviewer D

This manuscript has the potential to be a2 good ariicle. However, the aim of
the paper, as well as its scientific contribution, it is unclear, please add
both in abstract and introduction.

| recommend rewriting the abstract following these 7 questions.
Abstract

« Why does your ariicle/research topic matter? [purpose]

« What is the research question? [purpose]

+ What is the framework for the research? [methods]

* What data are you [using? [methods]

+ How did you do the research? [methods]

» What did you find? [findings/resutts]

» Again, so what? [relevance]’

Grammar: please proof this article to the native English
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Karyati Hanapi <karyatihanapi@yahoo.com> = Tue Jan 21 at7:19 AM
To: Muhammad Alif K. Sahide

Dear Editor in Chief.

We thank you for receiving the reminder email. We confirm you have received an email in 17 Januvary
2020. We will sent our revised manuscript before 31 January 2020.

Thank you very much.

Your sincerely,

Karyati
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= Muhammad Alif K. Sahide <alif mksr@gmail.com> =
To: Karyati Hanapi

Dear Dr. Karyati
Thank you very much for your confirmation

Best regards
Alif Sahide

> Show original message

Tue, Jan 21 at 10:48 AM

Ce: Karmini Kasiman, Kusno Widiati,
r Karyati Kasiman

Karyati Hanapi <karyztihanapi@yahoo.com> [ —
To: Muhammad Alif K. Sahide

Tue, Jan 28 at 5:23 PM
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Karyati Hanapi <karyatihanapi@yashoocom>
To: Muhammad Alif K. Sshide
Cc: Karmini Kasiman, Kusno Widiati, Karyati Kasiman

Dear Editor in Chief,
Thank vou very much.

Regzards,
Karvat

> Show original messags
3, Download alf artachments 35 3 zip file

Manuscrip... .docx Manuscrip... .docx Certificate o... pdf

6712kB 2IM8 53%k8
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We attached the proof rzad of manuscript, the certification of proof read. and faedback for review comments.

feedback ... .docx

20asks
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Tue Jan28 at 5:23 DM
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Muhammad Alif K. Sahide <zlifmksr@gmail.com> = Tue Jan 28 at 5:42 PM
To: Karyati Hanapi
Ce: Karmini Kasiman, Kusno Widiati, Karyati Kasiman

Dear Author

Thank you very much for your recent revision, we confirm that we have received the revision,
along with the proof-read certificate, track change ms, and response to the reviewers'
comments.

We will evaluate it scon, when we have decision, we will inform you

Best regards
Alif Sahide
Editor
€ Bk 4 N » B8 Achive B Move T Delete ) Spam  ee» T -
[FS] Editor Decision 3 Yahoo/Sent
Muhammad Alif K. Sahide <uhjoumal@unhas.ac.id> m Wed Jan 293t 1231 PM
To: Karyati Karyati

Cc: Karmini Karmini, Kusno Yuli Widiati

The following message is being delivered on behalf of Forest and Society

Dear Karyatl Karyatl:

We have received the reviewers' comments on your submission o Forest and
Society, "The Role of Tropical Abandoned Land on Ecological and Economic
Aspects”.

Our decision is: Minor revision

If you can suitably address their comments, below, | invite you to submit a
revised version of your manuscript, for consideration. Please carefully
address all the issues raised in the comments. 'We expect to receive your
revision within 2 weeks from today.

Please see/use the recent file in the attachment.

If vous are submitting 2 revised manuscript please also:
the text. using the "Track Changes” fur)ction, and

—n—_—

I
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If you are submitting a revised manuscript please also:
a) highlight any change in the text using the "Track Changes" function, and
provide a point by point outline of the revisions, following the reviewers’
comments

AND/OR
b) provide a suitabie rebuttal to each reviewer comment not addressed in the
text

| look forward to receiving your revised manuscript.
Yours sincerely,
Muhammad Alif K. Sahide

Universitas Hasanuddin
alif. mksr@gmail.com

Reviewer A

The author has carefully reviewed all suggestions, and changes have been
made and marked to the last manuscript where appropriate. The paper is
interesting, but needs some work to be acceptable.

Currency entry is incomrect (order, space). Requires changes (e.q.,

1.462.02 USD m-3 and 56.23 USD m-3). Please enter the exchange rate (day,
converter). Conclusions must be more clear-cut and normative. The resuiis
should be expanded significantly and quantitatively.

I=iRRT Y @ Lo/ ia o T,
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Reviewsr 2.
The manuscript is improved now

Reviewer A

The author has carefully reviewed all suggestions, and changes have been
made and marked to the last manuscript where appropriate. The paper is
interesting. but needs some work o be acceptable.

Currency entry is incorrect (order, space). Reguires changes (eq.,

1.462.02 USD m-3 and 56.23 USD m-3). Please enter the exchange rate (day.
converter). Conclusions must be more clear-cut and normative. The resulis
should be expanded significantly and quantitatively.

Reviewsr B:
The manuscript is improved now

Editorial comment.

- Please make sure only citation in the text is included in the reference,
and vice versa
- Please make sure the citation follows APA style

ach reference (if available)
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Reviewsr 2:
The manuscript is improved now

Reviewer A

The author has carefully reviewed all suggestions, and changes have been
made and marked to the last manuscript where appropriate. The paper is
interesting, but needs some work 1o be acceptable.

Currency enftry is incorrect (order, space). Reguires changes (e.q.,

1.462.02 USD m-3 and 56.23 USD m-3). Please enter the exchange rate (day.
converter). Conclusions must be more clear-cut and normative. The results
should be expanded significantly and quantitatively.

Reviewsr B:
The manuscript is improved now

Editorial comment.

- Please make sure only citation in the text is included in the reference,
and vice versa
- Please make sure the ciiation follows APA style

ach reference (if available)
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Editorial comment.

- Please make sure only citation in the text is included in the reference,
and vice versa

- Please make sure the ciiation follows APA style

- Please provide DOI for each reference (if available)

Forest and Society
A Scopus and Web of Science ESCI indexed Joumal
http:/journal.unhas. ac.id/index.php/fsfindex

8939-2240... .docx
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Karyati Hanapi <karyatihanapi@yahoo.com> = Y Wed, Jan 28 at 226 PM
To: Muhammad Alif K. Sahide
Cc: karminikasiman@yahoo.com, Kusno Widiati
Dear Editor in Chief
We thank you for the email. We will revise the manuscript as soon as possible.
Regards,
Karyati

> Show original messags

8939-2240... .docx

35788
€ oxck | @ » 8 Archive ¥ Move [ ODsist= @) Spam  eee i St D 3
- Karyati Hanapi <karyatihanapi@yahoo.com> = N Frijan31at9430M
To: Muhammad Alif K. Sahide
Cc: karminikasiman®yahoo.com, Kusno Widiati, Karyati Kasiman
Dear Editor in Chief,
As ateached below. our revised manuscript and rezponss to the reviewer's commeants.
Thank vou very much.
Fezards,
Karyat

> Show original message
3, Downioad 3l attachments a5 3 zip file
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To: Karyati Karyati
Cc: Karmini Karmini, Kusno Yuli Widiati

@ Muhammad Alif K. Sahide <uhjournal@unhas acid> &= Sat Feb13t8:29 PM

The following massage is being deliverad on behs!f of Forast and Society

Dear Karyst Karysti

We have resched a decision regarding your submission to Forest snd Society.
"The Role of Tropical Abendconed Land on Ecologicsi and Economic Aspects”.

Our decision is to: Accept Submission

We will send the recent revision for the final editing process, when itis
ready we will send it to you for final revision snd your spprovsl. Please
fili the meiadata based on tha finsl edit revision

Regsrds,
Muhammad Alif K. Sahide
Editor

Forest and Society
A Scopus and Web of Science ESCI indexed Journal
htto:lljournalunhas.ac idindex.phoffsiindex
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cont...
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Karyati Hanapi <karyatihanapi@yahoo.com> = Sun, Feb 2 at 3:51 AM
To: Muhammad Alif K. Sahide

Ce: karminikasiman@yzhoo.com, Kusno Widiati,

Karyati Kasiman

Dear Editor in Chief,

We are happy to receive your email. We had fill the metadata bazed on the final edit revision.
Thank you very much.

Regards.
Karyati

> Show original méssage

!tion.c_bm... _ "« @ . see
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The role of tropical abandoned land relative to ecological and economic aspects 4 Yahoo/Sent
Muhammad Alif K. Sahide <3alii mksr@gmall.com> /= D Sun, Apr26at10:12°M
To: Karyati Hanapi

Cc: karminikasiman@yahoo.com, Kusno Widiati, Karyati Kasiman

> Show original message

We have made final proof for your article which is scheduled to be published st the end of this month (April 2020). Our editor has fixed
some (minor) grammaticsi error in the title and abstract. Please find the final proof in the sttachment.

How to cite this article: Karyati, K., Karmini, K., & Widiati, K. (2020). The role of tropical abandoned land relative to ecological and
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Regular Research Article

The Role of Tropical Abandoned Land on Ecological

and Economic Aspects

Abstract: The floristic structure and composition of abandoned lands ehangein the tropic have been

observed to be changing dynamically during the succession process-in-the-tropie—TFhe-existence. This is
mostly because they are not utilized maximally, therefore, there is a need to assess the economic and
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ecological impacts, of lands—afterthis land abandonment eeuld-be e nomicatly—The-petential-of

large—number—of-abandonedands—jn the %Feﬁ+&has—ﬁet—beeﬁ—used—ep%u%a#y—1he—m€%maﬂe+eﬁ—%he

ecological-and-econemicaspects-ef-tropical abandeonedland-isneededareas. This study was conducted to
determine the ecological aspects of floristic structure, composition, and diversity and analyze the economic

aspects of standing trees in the tropical abandoned land, The vegetation surveys-efalcontaining woody ‘
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trees with diamatera diameter at breast height (DBH) of > 5 cm were eenductedsurveyed at six sub |
plotssubplots sized 20 m x 20 m. The economic parameters were assessed-byevaluated using data of log |

price, logging cost, profit margin, and stumpage value of standing trees in the study plot-—A and a total of
126 trees including 26 species of 25 genera of 18 families were recorded. The most common species
wasfound were Macaranga tanarius {with 50.60%}:%, Bridelig glauca {with 49.13%},%, and Pterospermum

Style Definition

Style Definition

Style Definition

Formatted

javanicum {with 29.05%}% based on Importance Value Index (IVi). FheMoreover, the diversity, dominance,
evenness, and richness indices were 1.23, 0.09, 0.87, and 5.17 respectively—Fetal-ef- while the total log
prieesprice at the abandoned land was as-rauch-as.USD1,462.02 m andwith an average value of USD56.23

m3. TetalThe total and mean values of logging costs in-abandened—tand-were USD1,212.24 ha? and \

IDR637,174.40 ha, respectively—TFetal while the total profit margin of log selling was as—much—as
USD337.39m™ at maximum with thean average of IDR177,337.28 m3. TheFurthermore, the average of
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stumpage values-at-abandonedtand-was-as-much-as-value was USD83.05 ha™! withwhile the total efwas

calculated to be USD2,159.36 ha™, TheThese findings showed the, utilization of abandoned lands with

respect to ecology and economic aspects earhas the ability to increase the community welfare as—well |

asand, support the developmentpregramimplementation of developmental programs,in the country.

, Keywords: Abandoned land, diversity, economic, floristic structure, stumpage value,

1. Introduction,

DBynariesThe dynamics at several scales determine the plant diversity within a-regenerating
fallewfallows (Lawrence 2004)}—PRart—of-the—cause—in—the—increase—of-secondaryforestarea—is
because—of-exploitation-offorest) exploited for agricultural purposes, mainly bythrough shifting

cultivation. Shifting-eultivation-has-been-practiced-at-overthe-world-and-This is observed to be a
global phenomenon because two-thirds of the world’s secondary forest were recorded to have
been cultivated through the process in 1980 was-shiftingeultivation-falow,—whereasabout-with
49% of-the—area-deforestedrecorded annually in tropical Asia is—attributed—to-shiftingeultivation
(Lanly 1982). Secondary-forest-isThese forests are defined as the type-ef-vegetation thatresults

afterresulting from the clearing of natural high forest vegetation-has-been-disturbed-ercleared-for
shifting cultivation prier—tebefore abandonment (Abebrese 2002; Johnson and Miyanishi 2007;
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Keddy, 2007; Misra 1992). Fhesecondary-forestsarereflectedin-theirThey are characterized by the

structure and extent of vegetative cover; as well as their composition in terms of dominant and
secondary species (Mittelman 2001; Van Breugel et al. 2006). However, the principal types include
the Swidden fallow secondary forests,aleng-with_and some secendaryferest-other gardens,—are
the-principat-types-of secondaryforests{ as reported by Chokkalingam et al. (2001).

According to Van Breugel et al. (2006}—stated—that—te—understand—), understanding the
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mechanisms of secondary forest succession,— requires the consideration of the time sineeof
abandonment as to-be-considered-as-a compound factor is-integratingto integrate the variables of
plant community strueture—Plant-community-ecology is- the sum-total ef-the-effective conditions
Wmeh—éeteﬁmmedetermlnmg the existence of the pla«nt—er—eemmamty—m—a—gwen—glants on the land
(Tansley 1993). By
(—I:awenee—z-GGA-)—Secondary forests are productsofc aused by human activity and fast——growmg
ecosystems whose species life cycles coincide with those of human land uses. In addition,
secondary—fereststhey are also assets for the conservation of biodiversity in the tropics due to
their many etherbiotic characteristics such as the ability to improve soil and water quality e+
whichas well as to conserve genetic material, nutrients, moisture, and/or soil organic
rmattermatters (Brown and Lugo 1990).

With the expansien—ef—their—area—and—the—continuous depletion of primary forests, the
secondary forests have become increasingly important fer—maintainingto _maintain the larger
habitat for biodiversity conservation (Mittelman, 2001). As—a—result—of—the—increase—in—the
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deforestationratesecondary-forestseoverThis is associated with their coverage of more than 600
million ha of the land area in the tropics and-itsaeceountingwhich accounts for about 40% of the
total forest area with—rates—efas well as the formation are—abeutrates estimated at 9 million ha
year® (Brown and Lugo 1990). Moreover, FAO (1996) estimated the area of secondary forest in
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1990 in Asia to be 87.5 mitiensmillion ha; while the figures for Latin America and Africa were 165
and 90 mithensmillion ha, respectively. These data; and the awareness of the accelerated changes
in the forest situation in countries like the Philippines, Indonesia, China, and Malaysia; strongly
suggest thatthe-future goods and services thatseciety-ebtairobtained from the tropical forests
willwould increasingly have—te—emebe sourced from secondary ferests—or frem—some other
kingkinds of anthropogenically-induced ferest—Fheseprebablyineludeforests such as the timber,
environmental services, biodiversity conservation, and forest products for the rural poor (De Jong
et al. 2001).

The total land area in Indonesia reachesareund-is estimated to be 190 million hectares—Frem

and_2/3 of these;2/3-pertion are referred to as forest areas are-managed by the Ministry of

Forestry—Meanwhile while the etherremaining 1/3 is managed-in-theform-offor business useright
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(HGU) teand, building rights(HGB). However, the National Land Agency (BPN) indicated that-7.5
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million hectares of land in-trdenesia-have-has the potential asto be abandoned-land—Fhese-tands |

B both in and out5|de the forest aFea—Manyareas and several people assume |

abandeneel—tands—e%—be—se%e—emqsewatwn—and—have assumed these Iands have no usefulness.

However, they have certain ecological and economic benefits—Many and several studies haghave

been deneconducted on the ecological aspect such as the floristic composition and structure of
the tropical secondary forest in Borneo Island—Hewever— as well as the less information is
avaitableprovided on the ecological and economic aspects of tropical abandoned land in East
Kalimantan. This study was, therefore, conducted-r-erder to determine the ecological aspect such
as floristic structure, composition, and species diversity as well as analyzethe economic aspect of

standing trees such as log price, logging cost, profit margin, and stumpage value jn an abandoned

land. The m#e%ma%eﬂ—eﬁ—t—he—eee#eg—lea«lﬂndmgs are expected to _be useful in conserving and

themanagmg troplcal forest and eﬂm#enmeﬁt—eeesystem—enmronmental ecosystems. ,

2. Materials and Methods
2.1. Study Site

The study was conducted in Salo Cella Village, Muara Badak Sub-district, Kutai Kartanegara
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Districts, East Kalimantan Province, Indonesia {Figure——Fhe-with the geographic location of this
site-15-0°17'18.7"S 117°18'08.2"E-_as shown in Figure 1. Salo Cella ViHage-is one of 13 villages in
Muara Badak and-abeutlocated 10 km from the capital of Sub-district—Fhe with a population of
Muara-Badak-Sub-distriet-is-57.712 personsin-coveragemost of which are farmers and an area of
939.09 km? wide—Fhedominated by lowland mixed dipterocarp forest. Moreover, the average
monthly rainfat-and amount of rainfall arewere recorded to be 141 mm and 11 raindays in 2017
(Statistics Kutai Kartanegara Regency 2018). Mest—ef-the—populations—are—as—farmer—Muara
BadakThe subdistrict is administratively bordered withby Marang Kayu Sub-district, Anggana Sub-
district Samarinda City, Makassar Strait, and Tenggarong Seberang Sub-district aton the north,
south, east, and west sidesrespectively. Fhe-potentialFurthermore, the sectors of Muara Badak
with economic potentlals are ef-oil and gas—p#edeee# flshery, and plantation-seetors—Fhe-tand

2.2. Data Collection

The vegetation and economic surveys of the study site were conducted from March to August
2019—39(—9949—9#9%5 through the establlshment of six subplots sized 20 m x 20 m-were-established
. Moreover, all woody
trees W|th DBH of >5 cm within the pIot were enumerated and thelr speues were-identified.
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2.3. Data Analysis
2.3.1. Ecological Aspect

Individual basal area (BA) and volume (V) were determined by-using_the following formulas

(Husch et al. 1982):
Individuals BA = 1t (DBH/2)2. 10" ....
Individuals V = % 1t x DBH2 104 x H x f .........

(1)

where: DBH is the diameter at breast height (cm), ‘H’ is tree height (m), and ‘£f" is the form

factor.

The dominant species efcemmunity-within the plots were measured by—impeortancevalue

idexusing the Importance Value Index (1Vi) (Fachrul 2007):

RF = (Frequency of a species / Total effrequencies of all species) x 100 ........ccccrpereees
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Rd = (The number of individual ef-a-species / Total number of individuals) x 100 ..
RD = (Total basal area for a species / Total basal area for all species) x 100 ..........

IVIi = RF 4+ RA + RD ettt st s s e (6)
where: RF is relative frequency, Rd is relative density, and RD is relative dominance.

The species diversity offor standing trees in the study site werewas described byusing four
diversity-indices efincluding Shannon-Wiener’s diversity index (H'), Simpson’s dominance index

(Ds), Pielou’s evenness index (J'), and Margalef’s richness index (R) (Odum 2005):
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Inn Inn

where: nj = number of individuals of the i- th species, N = total number of all the individuals in a

unit area, and S = number of species in each plot.

2.3.2. Economic Aspect,

The equivalent merchantable height—and, number of logs—based—en, and diameter class and
Admbereoflogsisare presented in Table 1-Reductionfacter while the reduction factors of log price

based on the diameter class ean-be-seerare shown in Table 2.

Table 1. Merchantable tree heights,

Diameter class -(cm) Number of logs -(5 m long) Equivalent merchantable height -(m)

15-30 1 5
+30-60 2 10
+60—-75 3 15
75 ke atas 4 20

SeuceSource: Forestry Department of Pinansular Malaysia (FDPM) (1997),

Table 2. Reduction cost of log price,

DBH size class (cm) Reduction factor
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15-29 0,450
30-44 0,300
45-49 0,150
50-54 0,025
55 and above 0,000

Source: Noor et al. (1992) and Hanum et al. (2001),

Logging cost is—as—much-aswas reported to be IDR480.000,00 (Hikmat, 2005}—P+efit-) while the
profit_ratio is—determined—as—many—aswas 30% (Noor and Shahwahid, 1999), Equation—fer

rmeasureTherefore, the equation to calculated the profit margin (Noor and Shahwahid, 1999) is

presented belowas follows:
n_ k
T ]
il j=1
where: PM, :ii(Pﬂpr)/(u PR)

[EE

Where PMj; = profit margin;, P; = log price for each species at sawmill and diameter class;, PR =
profit ratio;, i = an index for each species (i =1, 2, 3, 4, ...., n}), and j = an index for diameter class
(i=1,2,3,4,..,n).

Stumpage-Meanwhile, the stumpage values were calculated by-using the following equation:

n k
S. V‘V‘\/ (P C.—+PM)
L‘L‘ I ij 7

]

WREREE S 3 SV, (R +C, + PM)

i=1 j=1
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Where Sj = stumpage value for each species and diameter class (USD ha™};), V; = volume of timber

for each species and diameter class (m%;), Pj; = log price for each species at sawmill and diameter
class (USD m™}), C; = average logging cost (IDR ha™};), PM; = profit margin (USD m>}), i = an index

for each species (i=1, 2, 3, 4, ...., n};), and j = an index for diameter class (i=1, 2, 3, 4, ...., n).

A
3. Results and Discussion
3.1. Ecological Aspect

3.1.1. Diameter at Breast Height (DBH) and, Height Distributions

Fhe-There was a difference in the density of trees in the DBH classes éiffersin-the-study-site:
The—DBHdistribution—ferms—as observed with the formation of L-shaped—which—isshape
characterized by the reduction in the total number of trees decreased-as the DBH increased as
illustrated in Figure 2. The abandoned land in—the—studysite—wasskewed—towardswas also
observed to be dominated by the-smaller DBH classes; with more than 70% of all trees with-the
BBH-efhaving values > 5 cm in the 5.0-10.0 cm class. Fhe-Moreover, the tree diameter distribution
of secondary-forest formsformed a reverse-J-shaped-treeshape (Feldpausch et al. 2007; Alvarez-
Yépiz et al. 2008}—Fhe) while the distribution of the classes of the height elasses~distribution-inthe
site-was skewed slightly positively as shown in Figure 3—Abeut with approximately 58% of the
trees in-thesite-were-included atin the 5.1-10.0 m heightclass.

€
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Figure 2. Distributions of diameter at breast height (DBH) in 0.24 ha of abandoned land. [Formatted: Font: Bold
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Figure 3. Distributions of height at different ages in 0.24 ha of abandoned land.

3.1.2. Density, Basal Area, and Volume
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The density, basal area, and volume of species {at a DBH of > 5 cm}-in-study-site are presented
in Table 3. The density efspecies-was found to be 126 trees recerded-in 0.24 hectare of-this-site:
Fhreeand the dominating species of Maearanga—tanarius—{38-trees)—Bridetia—sp—(20-trees)—and
Hometanthus—sp—(11—trees)-were—dominant based on the number of individuals—Aceerding—te
include Macaranga tanarius with 38, Bridelia sp. with 20, and Homalanthus sp. with 11. Regarding
the basal area and volume per hectare, three dominant species were also observed and they
include Bridelia glauca {with 2.10 m? ha'! efbasalarea—and 23.24 m?® hal—ofvolume);,
Pterospermum javanicum {with 1.64 m? ha efbasal-area-and 18.42 m? hal-ef-velume};, and Ficus
sp. fwith 1.24 m? ha? ef-basal-area-and 11.74 m? ha? ef-velume}—Fhevolume-of for basal area and
volume respectively. This, therefore, means these three species covered more than 58 percent of
the total volume in—the—study—plet—TFhewhile other six species efincluding Trema
erentalisOrientalis, Trema e+entalisOrientalis, Glochidion sp., Duabanga moluccana, Pometia
pinnata, and Cananga odorata had more than velumeof3.70 m® ha.

3.1.3. Importance value index (Vi)
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The eommen-speciesofstudy site werewas dominated by light--demanding pioneer and fast--
growing species in terms of Vi as presented in Table 4. TheHowever, the same four commen
species-in-terms-ofspecies observed to be predominant with total basal area and volume were also
found for the IVi were-and they include Macaranga tanarius {#-efwith 50.60%}),%, Bridelia glauca
HVi—efwith 49.13%)%, Pterospermum javan/cum Hi—efwith 29.05%}):%, and Ficus septica {M4
efwith 22.56%}- i

The other three species we#e—aJ&e—émm&M—w*h—NpeLme#e—thaa—L@Me&e—ﬂ#ee—spe&e&—e&
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discovered to be following the aforementioned were Homalanthus sp., Trema erientelis;
Orientalis, and _Glochidion sp. had—i—efwith 18.89, 16.10, and 11.53% respectively.
FheFurthermore, the seedling and saplings plants of Ficus aurata and Macaranga sp. were also
common based on_the Summed Dominance Ratio (SDR) in 3 and 5 years of fallow lands in Sarawak
(Karyati et al. 2013). This is in line with the findings of Karyati et al. (2018) repertedthat trees
species in lands abandoned for 5 and 10 years lends—afterabandenment-were dominated by
Macaranga spp.

3.1.4. Species Diversity

The species diversity or species-heterogeneity (H' values) of studythe plot wasstudied were
categorized as ‘ntermediate’intermediate' (Odum 2005) asaccording to the results presented in
Table 5—Fhe while a low ecological dominance (Ds value) ef-trees-species—in-studied-abandened
land-was-was also observed— which means that-there were a-few species-or almost no species
dominantindominating the site. The-trees-species-of-this-siteshowedThis was also supported by
the high value of J'"—Fhe-high-evenness—value—means—every indicating all the species are evenly
distributed evesby-in the community. Fhe-highFand-RThese values in-study-plot-may-eaused-by,

however, be due to the high number of trees per hectare and the number of species. Generally,
the increasing diversity (H'), evenness (J'), and richness (R) increased-wil-followed-by-decreasing
caused a reduction in dominance (Ds—Fhe-) in accordance with the findings of a previous study
that tree diversity declinesdeclined while dominance inereasesincreased linearly along a

disturbance gradient (Sapkota et al. 2010).

Table 3. Density, basal area, and volume of species (DBH of > 5 cm) in the study site,
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A Averageof  Total of
Moo spedes pumiy_ Bumberot  puscsgeot -
kel ALY F ha- Formatted
L Bridelia glauca, JPhyllanthaceae, 20, 5.7, 1.7, 210, . Formatted
2 [Pterospermum javanicum,  Malvaceae, 8 241 J6.6, l.64 18.42,
3 Ficus septica, Moraceae, 5 23.5, 1.0, 1.24 A1.74 Formatted
A Jrema erientalisOrientalis, ~ Cannabaceae, K 213 10.8 0.69, 560, Formatted
5 Macaranga tanarius, [Euphorbiaceag, 38 88 Fan 1.04 228
6, Glochidion obscurum, Phyllanthaceae, 3 227, 15.3, 0.51, 5.18 Formatted
A pmwba(zga'maluccanaA Athh_raceaeA ;N 29.0, 22.0, 0.28 3.94 Formatted
8 [Pometia pinnatg, Sapindaceae, A 198 22.0, 0.27, 380,
S Cananga odorata, Annonaceag, 2 A7.5 A3.5, 0.27, 3.72, Formatted
A0,  Nephelium sp, Sapindaceae, 3 8.6, A1.7, 037, 299,
11, Nauclea sp, Rubiaceae, 2 134, 4.0, 0.13, 139, Formatted
A2, Artocarpus elasticus, Moraceae, AL 22.0, A2.0. 0.16, A1.24 Formatted
A3, Homalanthus sp, [Euphorbiaceag, A1, 7.6 5.5 0.23 1.07,
14, Archidendron pauciflorum,  Fabaceae, X 16.1 15.0, 0.08, 083, Formatted
A5, Unknown species 1, Anacardiaceae, 3 A2.1, 73 0.15, 0.74, Formatted
16, Dillenia borneensis, Dilleniaceae, 2 J1.6 9.5, 0.10, .65,
17, Diospyros sp, [Ebenaceae, A 9.3 5.8 0.13, 0.46, Formatted
A8, pternandra sp, Melastomataceae, A 118 AN 0.09, 0.41, Formatted
A9,  Macaranga gigantea, [Euphorbiaceag, A A1.2 9.0, 0.04, 0.24
20, Fordia splendidissima, JFabaceae, A 72 5.3, 0.07, 0.24, Formatted
21, Unknown species 2, Anacardiaceae, A J12.3 5.0, 0.05, 0.19, Formatted
22, [Eusideroxylon zwageri, JLauraceae, 3 5.7, 8.0, 0.03, 0.16,
23, Vernonia arboreq, Asteraceae, & 3.5, 5.0, 0.03, 0.12, Formatted
24, Syzygium sp, Myrtaceae, pA 5.7, 5.0, 0.03, 0.11,
25, Baccaurea sp,, Phyllanthaceae, L 8.0, 80, 0.02, 011, Formatted
26, Unknown species 3, Unknown family, L 76 5.0, 0.02, 0.07, Formatted
N Total, 126,0, 373.0, 2735, 9.75, 91.97,
. Average, 48, 143 105, 0.38, 3.54, Formatted
N Maximum, 38.0, 29.0, 22.0, 210, 23.24, Formatted
Minimum, 1.0 A 53 0.02 0.07,

Note DBH = diameter at breast helght Caleulation-was-deneThe values were calculated based on vegetation

surveisurveyed in 0.24 hectare,,
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Table 4. Importance value index (Vi) of trees (DBH of > 5 cm) in 0.24 hectare of the study site,
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No. Species Family RF (%) Rd (%) RD (%) 1Vi (%) [Formatted: English (United States)
1 Macaranga tanarius Euphorbiaceae 9.80 30.16 10.64 50.60 [Formatted: English (United States)
2 Bridelia glauca Phyllanthaceae 11.76 15.87 21.50 49.13

Pterospermum [Formatted Table
3 javanicum Malvaceae 5.88 6.35 16.82 29.05 [Formatted: Font: 11 pt
4 Ficus septica Moraceae 5.88 3.97 12.70 22.56
5 Homalanthus sp. Euphorbiaceae 7.84 8.73 2.32 18.89
6 Trema orientalis Cannabaceae 5.88 3.17 7.04 16.10
7 Glochidion obscurum  Phyllanthaceae 3.92 2.38 5.23 11.53 [Formatted: Font: 11 pt
8 Diospyros sp. Ebenaceae 3.92 3.17 1.35 8.45
9 Cananga odorata Annonaceae 3.92 1.59 2.80 8.30

10  Nephelium sp. Sapindaceae 1.96 2.38 3.82 8.17
11 Unknown species 1 Anacardiaceae 3.92 2.38 1.54 7.84
12 Nauclea sp. Rubiaceae 3.92 1.59 1.29 6.80
13 Eusideroxylon zwageri  Lauraceae 3.92 2.38 0.34 6.64
14 Pometia pinnata Sapindaceae 1.96 1.59 2.72 6.27
15 Fordia splendidissima  Fabaceae 1.96 3.17 0.71 5.85
16 Syzygium sp. Myrtaceae 3.92 1.59 0.30 5.81
17 Duabanga moluccana  Lithraceae 1.96 0.79 2.82 5.58
18 Dillenia borneensis Dilleniaceae 1.96 1.59 0.99 4.54 Formatted: Font: 11 pt
19 Pternandra sp. Melastomataceae 1.96 1.59 0.93 4.48
20  Artocarpus elasticus Moraceae 1.96 0.79 1.62 4.38 Formatted: English (United States)
a1 Archidendron Fabaceae 1.96 0.79 0.87 3.62 Formatted: Engish (United States)

pauciflorum Formatted Table

22 Unknown species 2 Anacardiaceae 1.96 0.79 0.51 3.26 Formatted: English (United States)
23 Macaranga gigantea Euphorbiaceae 1.96 0.79 0.42 3.18
24 Vernonia arborea Asteraceae 1.96 0.79 0.30 3.06 Formatted
25  Baccaurea sp. Phyllanthaceae 1.96 0.79 0.21 2.97 Formatted
26  Unknown species 3 Unknown family 1.96 0.79 0.19 2.95 Formatted

Jumlah 100.00 100.00 100.00 300.00 Formatted
Note: RF= relative frequency, Rd=relative density, RD=relative dominance; IVi=zimportance value index.
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Table 5. Diversity indices of trees with DBH of > 5 cm in the study site, Formatted
No. Diversity indices Value < Formatted
Shannon-Wiener diversity index (H') 1.23 Formatted

1

2

3 Pielou evenness index (/') 0.87 Formatted
4

Margalef species richness (R) 5.17 Formatted

Note: Calewlationwas-deneThe values were calculated according to the 6 subpletssubplots sized
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20 m x 20 m each.
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lands is useful for biodiversity conservation; and also provide social and economic values for future

forest (Karyati et al. 2013). Ar—understandingabeutThis shows it is necessary to understand the

ecological and economic aspects of abandoned lands is-reededin order to manage and conserve
faHew-landsthem during successional periods in the tropic,

3.2. Economic Aspect
3.2.1. Log price
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The results of-thisresearch-showed thatthe log prices at-sawmit-for 10 species at the sawmill
were different—Bata—in_while Table 6 showedshows there were 525 stems ha® aton the
abandoned land. FheMoreover, the total and mean ef-log price atebandoned-tand-wasas+uech
aswere USD1,62462.02m™ and USD56.23m™, respectively—Fhe with the highest logprice-owned

feurspecies-namely-values obtained at Eusideroxylon zwageri of Lauraceae {with 526.85 USD m®};,

—_—

Diospyros sp., of Ebenaceae {with USD263.3 m?3),, Pometia zwageri of Sapindaceae {with

USD125.13 m>}, and Artocarpus odoratissimus of Moraceae {with USD69.15 m>)}—Futhermere.

Furthermore, most of the other 22 species ef-ethertrees-had legpricesthe same value or were |

under USD65.86 m*. |

Table 6. Number of stems at abandoned land and log price.

No. Species Family (srel:\::i(:;) Py (USD m3) )
1 Eusideroxylon zwageri Lauraceae, 13 526.85
2 Diospyros sp. Ebenaceae 17 263.43
3 Pometia pinnata Sapindaceae 8 125.13
4 Artocarpus odoratissimus ~ Moraceae 4 69.15
5 Archidendron pauciflorum  Fabaceae 4 65.86
6 Nephelium sp. Sapindaceae 13 59.27
7 Pternandra sp. Melastomataceae 8 44.45
8 Dillenia borneensis Dilleniaceae 8 16.46
9 Macaranga tanarius Euphorbiaceae 158 16.46
10 Trema orientalis Cannabaceae 17 16.46
11 Syzygium sp. Myrtaceae 8 16.46
12 Homalanthus sp. Euphorbiaceae 46 16.46
13 Nauclea sp. Rubiaceae 8 16.46
14 Glochidion obscurum Phyllanthaceae 13 16.46
15 Fordia splendidissima Fabaceae 17 16.46
16 Vernonia arborea Asteraceae 4 16.46
17 Macaranga gigantea Euphorbiaceae 4 16.46
18 Cananga odorata Annonaceae 8 16.46
19 Duabanga moluccana Lithraceae 4 16.46
20 Baccaurea sp. Phyllanthaceae 4 16.46
21 Unknown species 1 Anacardiaceae 13 16.46
22 Unknown species 2 Anacardiaceae 4 16.46
23 Unknown species 3 Unknown family 4 16.46
24 Bridelia glauca Phyllanthaceae 83 16.19
25 Pterospermum javanicum  Malvaceae 33 15.09
26 Ficus septica Moraceae 21 13.17

Total 525 1,462.02
Mean 20 56.23

Note: P = log price for each species at sawmill and diameter class.

LegThe log price dependdepends on the species and diameter class of log—Species—ef such
that trees which—ewnwith high timber quality and sel—welmany sales in the market wit-have
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highhigher log prices. FheHowever, a bigger diameter at breast kightheight (DBH) efleg-theled to
a lower reduction factor efand higher log price;and-the-highertogprice—tog-ownsbigDBH-more-.
This means it is easier beesme-many-to produce different kinds of products materiat-from the logs
with big DBH and alse-t-has-big-timber volume. FheMoreover, high community demand for logs of
particular species wi-tead-the-higherteg-usually increases their prices in the market—Fhis—s in
accordance with the laws of demanddaw-thatstated-the-higherdemandforacommodity-wilHead
hebirhemprisee hniee e di,

Trees ewn-thewith high log prices ertyare in a small number aton the abandoned land—Fhere
was-the with an average of 20 stems ha™ for each species. The-numberof treeswhich-including
The Eusideroxylon zwageri —(Lauraceae) washad only 13 stems ha?, meanwhile—these—inchuding

Diospyros sp, (Ebenaceae) waswith 17 stems ha® at—abaneleneé—land—ﬂ;e—ﬁembeﬁs—efwhile

Pometia pinnata (Sapindaceae) and -Artocarpus odorat:ss:mus (Moraceae) werehad 8 stems ha 1

and 4 stems ha’, respectively. y
atabandenedland-This is, however, in eenee;éantlme wnth the law of supply lawwhlch states that
stated—thea smaller aumber—supply of the commodity to the market,—the leads to a higher
eommedity price.

However—thatA different result was—ret-happen—te, however, observed with other trees
species—Forexample-_such as Macaranga tanarius (Euphorbiaceae) was-most-metatabandoned
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landwith-thewith a total number of 158 stems ha™-heweverits and a log price entyof USD16.46

m3—Fhe—nrumber—of soeme—family_and other families and species was—enly—four—stems—ha*—at
abahdenedtand-alse-hadwith low log prices. FherearewranyThis means several factors determine

tegthe price of log in the market such-as-speecies;and they include tree diameter, timber quality,
consumer taste, and etherfactersothers. According to Noor et al. (2007a), the market price is the

first point of sale where the product is sold freely in the competitive market.

3.2.2. Logging Cost
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Logging cost was the same for each species of trees as—mueh—as—and was found to be

USD35.12 m~>—Fhe—chainsawman—used_including the costs for the chainsaw _man, machine

heweverused, fuel, and depreciation-cests-were-notcaleulatein-thisresearch-because-theseceosts

was-ineludinginloggingecost—Data—in. Table 7 shewed-thatshows the total and mean ef-logging
costs in_the abandoned land were USD1,212.24 ha and USD46.62 ha ! _The respectively with the
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lowest tegging-cost{being USD0.72 ha™'y was-expanded for logaing 24 stems inchueingfarmilyfrom

Anacardiaceae—Fae family while the highest logging-cest{USB27was USD277.17 ha}-wasspended

fordegging 21 stems from -Ficus septica (Moraceae).

Logging cost &idis, however, not determinedetermined by the number of trees that-wil-be
cut—Heweverloggingcost-is-determined-by-estimation-of-tog but by the volume such that resulted

intogging precess—Thea higher estimation of log volume;-the leads to a higher logging cost. Fhe-big
diarmeterMoreover, trees with high diameters were discovered to have bigtegmore volume and

the-vice versa, and those with small ethersdiameters were also found to have smatleg-velume:
Sraall-diametertrees-heedneeded shorter logging time-than-big-diametertrees.. Germain et. al.
(2019) found two statistically significant variables which-influence-and-can—predietperinfluencing
unit logging costs and they include volume per area harvested and the owner/operator
experience:- e-h

resuttin such that an increase in these factors is expected to lower the per——unlt logging costs, with
thelatterexperience variable having the least effect-en-the-unitlogging-costs.

Table 7. Logging cost of trees.

Number
(stems ha')
1 Ficus septica Moraceae 21 277.17

No. Species Family

Gy (USD ha') “

Formatted:

English (United States)

Formatted:

(
(
(
[ Formatted:
(
(
(

English (United States)

AN {Formatted:

Superscript

{ Formatted:

English (United States)

{ Formatted:

English (United States)

o JC ) WU U

[ Formatted Table

[ Formatted:

English (United States)




Forest and Society (year, volume, issue), , x FOR PEER REVIEW11

No. Species Family (S:::nn:bhe;,l) C; (USD ha)
2 Bridelia glauca Phyllanthaceae 83 264.77
3 Pterospermum javanicum Malvaceae 33 258.63
4 Trema orientalis Cannabaceae 17 77.30
5 Glochidion obscurum Phyllanthaceae 13 58.19
6 Macaranga tanarius Euphorbiaceae 158 49.69
7 Nephelium sp. Sapindaceae 13 39.72
8 Duabanga moluccana Lithraceae 4 31.42
9 Pometia pinnata Sapindaceae 8 30.31
10 Cananga odorata Annonaceae 8 29.90
11 Artocarpus odoratissimus Moraceae 4 18.08
12 Nauclea sp. Rubiaceae 8 11.99
13 Unknown species 1 Anacardiaceae 13 11.55
14 Diospyros sp. Ebenaceae 17 11.32
15 Archidendron pauciflorum  Fabaceae 4 9.68
16 Dillenia borneensis Dilleniaceae 8 9.43
17 Homalanthus sp. Euphorbiaceae 46 8.61
18 Pternandra sp. Melastomataceae 8 3.46
19 Fordia splendidissima Fabaceae 17 2.64
20 Unknown species 2 Anacardiaceae 4 1.80
21 Macaranga gigantea Euphorbiaceae 4 1.57
22 Eusideroxylon zwageri Lauraceae 13 1.26
23 Vernonia arborea Asteraceae 4 1.13
24 Syzygium sp. Myrtaceae 8 1.12
25 Baccaurea sp. Phyllanthaceae 4 0.80
26 Unknown species 3 Unknown family 4 0.72
Total 525 1,212.24
Mean 20 46.62

Note: Cj = logging cost of the tree.,

3.2.3. Profit Margin

TetalThe total profit margln of leg-selling logs was as-mueh-asfound to be USD337.39 m™ with
an average of USD12 98 m?3. The highest mﬁ%gﬂ%p#e&*eed—#erﬂeg—ma;ketmgvalue of
USD121.58 m™* was obtained from Eusideroxylon zwageri (Lauraceae) where—itwhile the lowest
was ealeulated-as-much-asUSD121.58 m>MeanwhileJog-ofrecorded to be USD3.04 m* for Ficus
septica (Moraceae) produced-profitmarginas-much-asUSD3.04-m>{as shown in Table 8)-.

FaetersdetermineThe factors determining the profit margin areinclude the log price of each
species at the sawmill and the class diameter—Fhe-highertogpricethe-higherseler such that the
opportunity of the seller to ewnmake proflt—Sueh—m increases with a higher price and the case-of
log diameter. 2 .

SRR e e

Table 8. Profit margin.

No. Species Family P; (USD m*3) PM;; (USD m*) <
1 Eusideroxylon zwageri Lauraceae 526.85 121.58
2 Diospyros sp. Ebenaceae 263.43 60.79
3 Pometia pinnata Sapindaceae 125.13 28.88
4 Artocarpus odoratissimus Moraceae 69.15 15.96
5 Archidendron pauciflorum  Fabaceae 65.86 15.20
6 Nephelium sp. Sapindaceae 59.27 13.68
7 Pternandra sp. Melastomataceae 44.45 10.26
8 Dillenia borneensis Dilleniaceae 16.46 3.80
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No. Species Family P; (USD m?3) PM;; (USD m*) <
9 Macaranga tanarius Euphorbiaceae 16.46 3.80
10 Bridelia glauca Phyllanthaceae 16.19 3.74
11 Trema orientalis Cannabaceae 16.46 3.80
12 Syzygium sp. Myrtaceae 16.46 3.80
13 Homalanthus sp. Euphorbiaceae 16.46 3.80
14 Nauclea sp. Rubiaceae 16.46 3.80
15 Glochidion obscurum Phyllanthaceae 16.46 3.80
16 Fordia splendidissima Fabaceae 16.46 3.80
17 Vernonia arborea Asteraceae 16.46 3.80
18 Macaranga gigantea Euphorbiaceae 16.46 3.80
19 Cananga odorata Annonaceae 16.46 3.80
20 Duabanga moluccana Lithraceae 16.46 3.80
21 Baccaurea sp. Phyllanthaceae 16.46 3.80
22 Unknown species 1 Anacardiaceae 16.46 3.80
23 Unknown species 2 Anacardiaceae 16.46 3.80
24 Unknown species 3 Unknown family 16.46 3.80
25 Pterospermum javanicum Malvaceae 15.09 3.48
26 Ficus septica Moraceae 13.17 3.04

Total 1,462.02 337.39
Mean 56.23 12.98

Note: P = log price at sawmill and diameter class; PMj; = profit margin.

3.2.4. Stumpage Value

StumpageThe stumpage value iswas determined by the timber volume-fereach-species, log
diameter, log price fereach-species-at the sawmill, and profit margin—he—resultof-thisresearch
estimated- for each species and the total stumpage-valuesatabandeonedtandasmuechasvalued
obtained was USD2,159.36 ha™. However, Figure 4 shows 8eight species ef-trees-had economic
values above the mean stumpage values ef-each-species—aton the abandoned land—Fke with the
mean contribution mean—ef-each-—species—was—as—much—asfound to be USD83.05 ha' fortetal
stumpage-values—Meanwhile;while 18 species of other trees had eeenemfc—values under the mean
stumpage values-ef-each-family/species-at-abandonedland.

The etherresearchstudies conducted in other location found different stumpage economic
values—Fhe-estimated-economicvaluesfer, for example, in Ayer Hitam Forest Reserve, Puchong,
Selangor—were, it was estimated to be RM34,278,980 for timber, RM67,192 for medical
plant’splants, RM773,090 for dependence of indigenous people, RM865,770 for potential
recreation benefits, and RM2,39 billion for conservation value based on Malaysian adult
population (Noor et. al. 2007b). Altheugh-tetal-stumpage-Even though the values at-abandened
tand-from-theresult-ofobtained in this research-wasunderstudy are lesser than the result-efones
in Noor et. al. (2007b}-researeh), it, however-this-findingshewed-that, shows abandoned land has

many trees ewnawith potential economic values.
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Figure 4. Stumpage values of trees at abandoned land.,

4. Conclusion

The existerce-ef-abandoned lands in the tropics has—+aulti-functionhave several functions,

both from the ecological and economic aspects. Ecologically, the structure and floristic diversity of
abandened-and-jn the early secondary succession is hepedexpected, to be ecotone towards the

Primary succession—he-abandened and this means the lands alse-playanplan important releroles

abandenedlands-hae-athey also have potential economic value—Fhevalues for individuals and the

community. Therefore, basic information on ecological and eeremiceconomic aspects of the

abandoned lands is reededrequired to land management and conservation in the future.
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mechanisms of secondary forest succession,— requires the consideration of the time sineeof
abandonment as to-be-considered-as-a compound factor is-integratingto integrate the variables of
plant community strueture—Plant-community-ecology is- the sum-total ef-the-effective conditions
Wmeh—éeteﬁmmedetermlnmg the existence of the pla«nt—er—eemmamty—m—a—gwen—glants on the land
(Tansley 1993). By
(—I:awenee—z-GGA-)—Secondary forests are productsofc aused by human activity and fast——growmg
ecosystems whose species life cycles coincide with those of human land uses. In addition,
secondary—fereststhey are also assets for the conservation of biodiversity in the tropics due to
their many etherbiotic characteristics such as the ability to improve soil and water quality e+
whichas well as to conserve genetic material, nutrients, moisture, and/or soil organic
rmattermatters (Brown and Lugo 1990).

With the expansien—ef—their—area—and—the—continuous depletion of primary forests, the
secondary forests have become increasingly important fer—maintainingto _maintain the larger
habitat for biodiversity conservation (Mittelman, 2001). As—a—result—of—the—increase—in—the

[ Formatted:
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deforestationratesecondary-forestseoverThis is associated with their coverage of more than 600
million ha of the land area in the tropics and-itsaeceountingwhich accounts for about 40% of the
total forest area with—rates—efas well as the formation are—abeutrates estimated at 9 million ha
year® (Brown and Lugo 1990). Moreover, FAO (1996) estimated the area of secondary forest in
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1990 in Asia to be 87.5 mitiensmillion ha; while the figures for Latin America and Africa were 165
and 90 mithensmillion ha, respectively. These data; and the awareness of the accelerated changes
in the forest situation in countries like the Philippines, Indonesia, China, and Malaysia; strongly
suggest thatthe-future goods and services thatseciety-ebtairobtained from the tropical forests
willwould increasingly have—te—emebe sourced from secondary ferests—or frem—some other
kingkinds of anthropogenically-induced ferest—Fheseprebablyineludeforests such as the timber,
environmental services, biodiversity conservation, and forest products for the rural poor (De Jong
et al. 2001).

The total land area in Indonesia reachesareund-is estimated to be 190 million hectares—Frem

and_2/3 of these;2/3-pertion are referred to as forest areas are-managed by the Ministry of

Forestry—Meanwhile while the etherremaining 1/3 is managed-in-theform-offor business useright
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(HGU) teand, building rights(HGB). However, the National Land Agency (BPN) indicated that-7.5
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million hectares of land in-trdenesia-have-has the potential asto be abandoned-land—Fhese-tands |

B both in and out5|de the forest aFea—Manyareas and several people assume |

abandeneel—tands—e%—be—se%e—emqsewatwn—and—have assumed these Iands have no usefulness.

However, they have certain ecological and economic benefits—Many and several studies haghave

been deneconducted on the ecological aspect such as the floristic composition and structure of
the tropical secondary forest in Borneo Island—Hewever— as well as the less information is
avaitableprovided on the ecological and economic aspects of tropical abandoned land in East
Kalimantan. This study was, therefore, conducted-r-erder to determine the ecological aspect such
as floristic structure, composition, and species diversity as well as analyzethe economic aspect of

standing trees such as log price, logging cost, profit margin, and stumpage value jn an abandoned

land. The m#e%ma%eﬂ—eﬁ—t—he—eee#eg—lea«lﬂndmgs are expected to _be useful in conserving and

themanagmg troplcal forest and eﬂm#enmeﬁt—eeesystem—enmronmental ecosystems. ,

2. Materials and Methods
2.1. Study Site

The study was conducted in Salo Cella Village, Muara Badak Sub-district, Kutai Kartanegara
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Districts, East Kalimantan Province, Indonesia {Figure——Fhe-with the geographic location of this
site-15-0°17'18.7"S 117°18'08.2"E-_as shown in Figure 1. Salo Cella ViHage-is one of 13 villages in
Muara Badak and-abeutlocated 10 km from the capital of Sub-district—Fhe with a population of
Muara-Badak-Sub-distriet-is-57.712 personsin-coveragemost of which are farmers and an area of
939.09 km? wide—Fhedominated by lowland mixed dipterocarp forest. Moreover, the average
monthly rainfat-and amount of rainfall arewere recorded to be 141 mm and 11 raindays in 2017
(Statistics Kutai Kartanegara Regency 2018). Mest—ef-the—populations—are—as—farmer—Muara
BadakThe subdistrict is administratively bordered withby Marang Kayu Sub-district, Anggana Sub-
district Samarinda City, Makassar Strait, and Tenggarong Seberang Sub-district aton the north,
south, east, and west sidesrespectively. Fhe-potentialFurthermore, the sectors of Muara Badak
with economic potentlals are ef-oil and gas—p#edeee# flshery, and plantation-seetors—Fhe-tand

2.2. Data Collection

The vegetation and economic surveys of the study site were conducted from March to August
2019—39(—9949—919%5 through the establlshment of six subplots sized 20 m x 20 m-were-established
. Moreover, all woody
trees W|th DBH of >5 cm within the pIot were enumerated and thelr speues were-identified.
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2.3. Data Analysis
2.3.1. Ecological Aspect

Individual basal area (BA) and volume (V) were determined by-using_the following formulas

(Husch et al. 1982):
Individuals BA = 1t (DBH/2)2. 10" ....
Individuals V = % 1t x DBH2 104 x H x f .........

(1)

where: DBH is the diameter at breast height (cm), ‘H’ is tree height (m), and ‘£f" is the form

factor.

The dominant species efcemmunity-within the plots were measured by—impeortance—value

idexusing the Importance Value Index (1Vi) (Fachrul 2007):

RF = (Frequency of a species / Total effrequencies of all species) x 100 ........ccccrpereees
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Rd = (The number of individual ef-a-species / Total number of individuals) x 100 ..
RD = (Total basal area for a species / Total basal area for all species) x 100 ..........

IVIi = RF 4+ RA + RD ettt st s s e (6)
where: RF is relative frequency, Rd is relative density, and RD is relative dominance.

The species diversity offor standing trees in the study site werewas described byusing four
diversity-indices efincluding Shannon-Wiener’s diversity index (H'), Simpson’s dominance index

(Ds), Pielou’s evenness index (J'), and Margalef’s richness index (R) (Odum 2005):

Formatted: English (United States)

Formatted Table

Formatted: English (United States)

Formatted: English (United States)

Formatted: Font: Symbol

Formatted: Font: Symbol

Formatted: English (United States)

Formatted: English (United States)

Formatted Table

(
(
(
(
(
(
( Formatted: English (United States)
(
(
(
(
(

Field Code Changed

{ Field Code Changed

U A U U L

) { Field Code Changed

e (10) {Field Code changed
Inn Inn

where: nj = number of individuals of the i- th species, N = total number of all the individuals in a

unit area, and S = number of species in each plot.

2.3.2. Economic Aspect,

The equivalent merchantable height—and, number of logs—based—en, and diameter class and
Admbereoflogsisare presented in Table 1-Reductionfacter while the reduction factors of log price

based on the diameter class ean-be-seerare shown in Table 2.

Table 1. Merchantable tree heights,

Diameter class -(cm) Number of logs -(5 m long) Equivalent merchantable height -(m)

15-30 1 5
+30-60 2 10
+60—-75 3 15
75 ke atas 4 20

SeuceSource: Forestry Department of Pinansular Malaysia (FDPM) (1997),

Table 2. Reduction cost of log price,

DBH size class (cm) Reduction factor
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15-29 0,450
30-44 0,300
45-49 0,150
50-54 0,025
55 and above 0,000

Source: Noor et al. (1992) and Hanum et al. (2001),

Logging cost is—as—much-aswas reported to be IDR480.000,00 (Hikmat, 2005}—P+efit-) while the
profit_ratio is—determined—as—many—aswas 30% (Noor and Shahwahid, 1999), Equation—fer

rmeasureTherefore, the equation to calculated the profit margin (Noor and Shahwahid, 1999) is

presented belowas follows:
n_ k
T ]
il j=1
where: PM, :ii(Pﬂpr)/(u PR)

[EE

Where PMj; = profit margin;, P; = log price for each species at sawmill and diameter class;, PR =
profit ratio;, i = an index for each species (i =1, 2, 3, 4, ...., n}), and j = an index for diameter class
(i=1,2,3,4,..,n).

Stumpage-Meanwhile, the stumpage values were calculated by-using the following equation:

n k
S. V‘V‘\/ (P C.—+PM)
L‘L‘ I ij 7

]

WREREE S 3 SV, (R +C, + PM)

i=1 j=1
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Where Sj = stumpage value for each species and diameter class (USD ha™};), V; = volume of timber

for each species and diameter class (m%;), Pj; = log price for each species at sawmill and diameter
class (USD m™};), C; = average logging cost (USD ha™};), PMj; = profit margin (USD m>}), i = an index

for each species (i=1, 2, 3, 4, ...., n};), and j = an index for diameter class (i=1, 2, 3, 4, ...., n).

A
3. Results and Discussion
3.1. Ecological Aspect

3.1.1. Diameter at Breast Height (DBH) and, Height Distributions

Fhe-There was a difference in the density of trees in the DBH classes éiffersin-the-study-site:
The—DBHdistribution—ferms—as observed with the formation of L-shaped—which—isshape
characterized by the reduction in the total number of trees decreased-as the DBH increased as
illustrated in Figure 2. The abandoned land in—the—studysite—wasskewed—towardswas also
observed to be dominated by the-smaller DBH classes; with more than 70% of all trees with-the
BBH-efhaving values > 5 cm in the 5.0-10.0 cm class. Fhe-Moreover, the tree diameter distribution
of secondary-forest formsformed a reverse-J-shaped-treeshape (Feldpausch et al. 2007; Alvarez-
Yépiz et al. 2008}—Fhe) while the distribution of the classes of the height elasses~distribution-inthe
site-was skewed slightly positively as shown in Figure 3—Abeut with approximately 58% of the
trees in-thesite-were-included atin the 5.1-10.0 m heightclass.
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Figure 2. Distributions of diameter at breast height (DBH) in 0.24 ha of abandoned land. [Formatted: Font: Bold
[Formatted: English (United States)
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Figure 3. Distributions of height at different ages in 0.24 ha of abandoned land.

3.1.2. Density, Basal Area, and Volume

Formatted:

English (United States)

The density, basal area, and volume of species {at a DBH of > 5 cm}-in-study-site are presented
in Table 3. The density efspecies-was found to be 126 trees recerded-in 0.24 hectare of-this-site:
Fhreeand the dominating species of Maearanga—tanarius—{38-trees)—Bridetia—sp—(20-trees)—and
Hometanthus—sp—(11—trees)-were—dominant based on the number of individuals—Aceerding—te
include Macaranga tanarius with 38, Bridelia sp. with 20, and Homalanthus sp. with 11. Regarding
the basal area and volume per hectare, three dominant species were also observed and they
include Bridelia glauca {with 2.10 m? ha'! efbasalarea—and 23.24 m?® hal—ofvolume);,
Pterospermum javanicum {with 1.64 m? ha efbasal-area-and 18.42 m? hal-ef-velume};, and Ficus
sp. fwith 1.24 m? ha? ef-basal-area-and 11.74 m? ha? ef-velume}—Fhevolume-of for basal area and
volume respectively. This, therefore, means these three species covered more than 58 percent of
the total volume in—the—study—plet—TFhewhile other six species efincluding Trema
erentalisOrientalis, Trema e+entalisOrientalis, Glochidion sp., Duabanga moluccana, Pometia
pinnata, and Cananga odorata had more than velumeof3.70 m® ha.

3.1.3. Importance value index (Vi)
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The eommen-speciesofstudy site werewas dominated by light--demanding pioneer and fast--
growing species in terms of Vi as presented in Table 4. TheHowever, the same four commen
species-in-terms-ofspecies observed to be predominant with total basal area and volume were also
found for the IVi were-and they include Macaranga tanarius {#-efwith 50.60%}),%, Bridelia glauca
HVi—efwith 49.13%)%, Pterospermum javan/cum Hi—efwith 29.05%}):%, and Ficus septica {M4
efwith 22.56%}- i

The other three species we#e—aJ&e—émm&M—w*h—NpeLme#e—thaa—L@Me&e—ﬂ#ee—spe&e&—e&
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discovered to be following the aforementioned were Homalanthus sp., Trema erientetis;
Orientalis, and _Glochidion sp. had—i—efwith 18.89, 16.10, and 11.53% respectively.
FheFurthermore, the seedling and saplings plants of Ficus aurata and Macaranga sp. were also
common based on_the Summed Dominance Ratio (SDR) in 3 and 5 years of fallow lands in Sarawak
(Karyati et al. 2013). This is in line with the findings of Karyati et al. (2018) repertedthat trees
species in lands abandoned for 5 and 10 years lends—afterabandenment-were dominated by
Macaranga spp.

3.1.4. Species Diversity

The species diversity or species-heterogeneity (H' values) of studythe plot wasstudied were
categorized as ‘ntermediate’intermediate' (Odum 2005) asaccording to the results presented in
Table 5—Fhe while a low ecological dominance (Ds value) ef-trees-species—in-studied-abandened
land-was-was also observed— which means that-there were a-few species-or almost no species
dominantindominating the site. The-trees-species-of-this-siteshowedThis was also supported by
the high value of J'"—Fhe-high-evenness—value—means—every indicating all the species are evenly
distributed evesby-in the community. Fhe-highFand-RThese values in-study-plot-may-eaused-by,

however, be due to the high number of trees per hectare and the number of species. Generally,
the increasing diversity (H'), evenness (J'), and richness (R) increased-wil-followed-by-decreasing
caused a reduction in dominance (Ds—Fhe-) in accordance with the findings of a previous study
that tree diversity declinesdeclined while dominance inereasesincreased linearly along a

disturbance gradient (Sapkota et al. 2010).

Table 3. Density, basal area, and volume of species (DBH of > 5 cm) in the study site,
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A Averageof  Total of
Moo spedes pumiy_ Bumberot  puscsgeot -
kel ALY F ha- Formatted
L Bridelia glauca, JPhyllanthaceae, 20, 5.7, 1.7, 210, . Formatted
2 [Pterospermum javanicum,  Malvaceae, 8 241 J6.6, l.64 18.42,
3 Ficus septica, Moraceae, 5 23.5, 1.0, 1.24 A1.74 Formatted
A Jrema erientalisOrientalis, ~ Cannabaceae, K 213 10.8 0.69, 560, Formatted
5 Macaranga tanarius, [Euphorbiaceag, 38 88 Fan 1.04 228
6, Glochidion obscurum, Phyllanthaceae, 3 227, 15.3, 0.51, 5.18 Formatted
A pmwba(zga'maluccanaA Athh_raceaeA ;N 29.0, 22.0, 0.28 3.94 Formatted
8 [Pometia pinnatg, Sapindaceae, A 198 22.0, 0.27, 380,
S Cananga odorata, Annonaceag, 2 A7.5 A3.5, 0.27, 3.72, Formatted
A0,  Nephelium sp, Sapindaceae, 3 8.6, A1.7, 037, 299,
11, Nauclea sp, Rubiaceae, 2 134, 4.0, 0.13, 139, Formatted
A2, Artocarpus elasticus, Moraceae, AL 22.0, A2.0. 0.16, A1.24 Formatted
A3, Homalanthus sp, [Euphorbiaceag, A1, 7.6 5.5 0.23 1.07,
14, Archidendron pauciflorum,  Fabaceae, X 16.1 15.0, 0.08, 083, Formatted
A5, Unknown species 1, Anacardiaceae, 3 A2.1, 73 0.15, 0.74, Formatted
16, Dillenia borneensis, Dilleniaceae, 2 J1.6 9.5, 0.10, .65,
17, Diospyros sp, [Ebenaceae, A 9.3 5.8 0.13, 0.46, Formatted
A8, pternandra sp, Melastomataceae, A 118 AN 0.09, 0.41, Formatted
A9,  Macaranga gigantea, [Euphorbiaceag, A A1.2 9.0, 0.04, 0.24
20, Fordia splendidissima, JFabaceae, A 72 5.3, 0.07, 0.24, Formatted
21, Unknown species 2, Anacardiaceae, A J12.3 5.0, 0.05, 0.19, Formatted
22, [Eusideroxylon zwageri, JLauraceae, 3 5.7, 8.0, 0.03, 0.16,
23, Vernonia arboreq, Asteraceae, & 3.5, 5.0, 0.03, 0.12, Formatted
24, Syzygium sp, Myrtaceae, pA 5.7, 5.0, 0.03, 0.11,
25, Baccaurea sp,, Phyllanthaceae, L 8.0, 80, 0.02, 011, Formatted
26, Unknown species 3, Unknown family, L 76 5.0, 0.02, 0.07, Formatted
N Total, 126,0, 373.0, 2735, 9.75, 91.97,
. Average, 48, 143 105, 0.38, 3.54, Formatted
N Maximum, 38.0, 29.0, 22.0, 210, 23.24, Formatted
Minimum, 1.0 A 53 0.02 0.07,

Note DBH = diameter at breast helght Caleulation-was-deneThe values were calculated based on vegetation

surveisurveyed in 0.24 hectare,,
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Table 4. Importance value index (1Vi) of trees (DBH of > 5 cm) in 0.24 hectare of the study site,
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No. Species Family RF (%) Rd (%) RD (%) 1Vi (%) [Formatted: English (United States)
1 Macaranga tanarius Euphorbiaceae 9.80 30.16 10.64 50.60 [Formatted: English (United States)
2 Bridelia glauca Phyllanthaceae 11.76 15.87 21.50 49.13

Pterospermum [Formatted Table
3 javanicum Malvaceae 5.88 6.35 16.82 29.05 [Formatted: Font: 11 pt
4 Ficus septica Moraceae 5.88 3.97 12.70 22.56
5 Homalanthus sp. Euphorbiaceae 7.84 8.73 2.32 18.89
6 Trema orientalis Cannabaceae 5.88 3.17 7.04 16.10
7 Glochidion obscurum  Phyllanthaceae 3.92 2.38 5.23 11.53 [Formatted: Font: 11 pt
8 Diospyros sp. Ebenaceae 3.92 3.17 1.35 8.45
9 Cananga odorata Annonaceae 3.92 1.59 2.80 8.30

10  Nephelium sp. Sapindaceae 1.96 2.38 3.82 8.17
11 Unknown species 1 Anacardiaceae 3.92 2.38 1.54 7.84
12 Nauclea sp. Rubiaceae 3.92 1.59 1.29 6.80
13 Eusideroxylon zwageri  Lauraceae 3.92 2.38 0.34 6.64
14 Pometia pinnata Sapindaceae 1.96 1.59 2.72 6.27
15 Fordia splendidissima  Fabaceae 1.96 3.17 0.71 5.85
16 Syzygium sp. Myrtaceae 3.92 1.59 0.30 5.81
17 Duabanga moluccana  Lithraceae 1.96 0.79 2.82 5.58
18 Dillenia borneensis Dilleniaceae 1.96 1.59 0.99 4.54 Formatted: Font: 11 pt
19 Pternandra sp. Melastomataceae 1.96 1.59 0.93 4.48
20  Artocarpus elasticus Moraceae 1.96 0.79 1.62 4.38 Formatted: English (United States)
a1 Archidendron Fabaceae 1.96 0.79 0.87 3.62 Formatted: Engish (United States)

pauciflorum Formatted Table

22 Unknown species 2 Anacardiaceae 1.96 0.79 0.51 3.26 Formatted: English (United States)
23 Macaranga gigantea Euphorbiaceae 1.96 0.79 0.42 3.18
24 Vernonia arborea Asteraceae 1.96 0.79 0.30 3.06 Formatted
25  Baccaurea sp. Phyllanthaceae 1.96 0.79 0.21 2.97 Formatted
26  Unknown species 3 Unknown family 1.96 0.79 0.19 2.95 Formatted

Jumlah 100.00 100.00 100.00 300.00 Formatted
Note: RF= relative frequency, Rd=relative density, RD=relative dominance; IVi=zimportance value index.
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A
Table 5. Diversity indices of trees with DBH of > 5 cm in the study site, Formatted
No. Diversity indices Value < Formatted
Shannon-Wiener diversity index (H') 1.23 Formatted

1

2

3 Pielou evenness index (/') 0.87 Formatted
4

Margalef species richness (R) 5.17 Formatted

Note: Calewlationwas-deneThe values were calculated according to the 6 subpletssubplots sized

Formatted

20 m x 20 m each.
Formatted

The study reveated—that—showed the floristic structure, composition, and diversity were | Formatted
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related to the existence and importance of the abandoned land-—Fhecemmen-speciesofstudy-site |

were- dominated by fast—growing species. Fhe-Moreover, the species of tree species-ef-thison the, | Formatted

site had ‘intermediate diversity’ (H'), ‘low dominance’ (Ds), and ‘high evenness’ (J}—Similacly—the Formatted
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lands is useful for biodiversity conservation; and also provide social and economic values for future

forest (Karyati et al. 2013). Ar—understandingabeutThis shows it is necessary to understand the

ecological and economic aspects of abandoned lands is-reededin order to manage and conserve
faHew-landsthem during successional periods in the tropic,

3.2. Economic Aspect
3.2.1. Log price
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The results of-thisresearch-showed thatthe log prices at-sawmit-for 10 species at the sawmill
were different—Bata—in_while Table 6 showedshows there were 525 stems ha® aton the
abandoned land. FheMoreover, the total and mean ef-log price atebandoned-tand-wasas+uch
aswere USD1,62462.02m™ and USD56.23m™, respectively—Fhe with the highest logprice-owned

feurspecies-namely-values obtained at Eusideroxylon zwageri of Lauraceae {with 526.85 USD m®};,

—_—

Diospyros sp., of Ebenaceae {with USD263.3 m?3),, Pometia zwageri of Sapindaceae {with

USD125.13 m>}, and Artocarpus odoratissimus of Moraceae {with USD69.15 m>)}—Futhermere.

Furthermore, most of the other 22 species ef-ethertrees-had legpricesthe same value or were |

under USD65.86 m*. |

Table 6. Number of stems at abandoned land and log price.

No. Species Family (srel:\::i(:;) Py (USD m3) )
1 Eusideroxylon zwageri Lauraceae, 13 526.85
2 Diospyros sp. Ebenaceae 17 263.43
3 Pometia pinnata Sapindaceae 8 125.13
4 Artocarpus odoratissimus ~ Moraceae 4 69.15
5 Archidendron pauciflorum  Fabaceae 4 65.86
6 Nephelium sp. Sapindaceae 13 59.27
7 Pternandra sp. Melastomataceae 8 44.45
8 Dillenia borneensis Dilleniaceae 8 16.46
9 Macaranga tanarius Euphorbiaceae 158 16.46
10 Trema orientalis Cannabaceae 17 16.46
11 Syzygium sp. Myrtaceae 8 16.46
12 Homalanthus sp. Euphorbiaceae 46 16.46
13 Nauclea sp. Rubiaceae 8 16.46
14 Glochidion obscurum Phyllanthaceae 13 16.46
15 Fordia splendidissima Fabaceae 17 16.46
16 Vernonia arborea Asteraceae 4 16.46
17 Macaranga gigantea Euphorbiaceae 4 16.46
18 Cananga odorata Annonaceae 8 16.46
19 Duabanga moluccana Lithraceae 4 16.46
20 Baccaurea sp. Phyllanthaceae 4 16.46
21 Unknown species 1 Anacardiaceae 13 16.46
22 Unknown species 2 Anacardiaceae 4 16.46
23 Unknown species 3 Unknown family 4 16.46
24 Bridelia glauca Phyllanthaceae 83 16.19
25 Pterospermum javanicum  Malvaceae 33 15.09
26 Ficus septica Moraceae 21 13.17

Total 525 1,462.02
Mean 20 56.23

Note: P = log price for each species at sawmill and diameter class.

LegThe log price dependdepends on the species and diameter class of log—Species—ef such
that trees which—ewnwith high timber quality and sel—welmany sales in the market wit-have
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highhigher log prices. FheHowever, a bigger diameter at breast kightheight (DBH) efleg-theled to
a lower reduction factor efand higher log price;and-the-highertogprice—tog-ownsbigDBH-more-.
This means it is easier beesme-many-to produce different kinds of products materiat-from the logs
with big DBH and alse-t-has-big-timber volume. FheMoreover, high community demand for logs of
particular species wi-tead-the-higherteg-usually increases their prices in the market—Fhis—s in
accordance with the laws of demanddaw-thatstated-the-higherdemandforacommodity-wilHead
hebirhemprisee hniee e di,

Trees ewn-thewith high log prices ertyare in a small number aton the abandoned land—Fhere
was-the with an average of 20 stems ha™ for each species. The-numberof treeswhich-including
The Eusideroxylon zwageri —(Lauraceae) washad only 13 stems ha?, meanwhile—these—inchuding

Diospyros sp, (Ebenaceae) waswith 17 stems ha® at—abaneleneé—land—ﬂ;e—ﬁembeﬁs—efwhile

Pometia pinnata (Sapindaceae) and -Artocarpus odorat:ss:mus (Moraceae) werehad 8 stems ha 1

and 4 stems ha’, respectively. y
atabandenedland-This is, however, in eenee;éantlme wnth the law of supply lawwhlch states that
stated—thea smaller aumber—supply of the commodity to the market,—the leads to a higher
eommedity price.

However—thatA different result was—ret-happen—te, however, observed with other trees
species—Forexample-_such as Macaranga tanarius (Euphorbiaceae) was-most-metatabandoned
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landwith-thewith a total number of 158 stems ha™-heweverits and a log price entyof USD16.46

m3—Fhe—nrumber—of soeme—family_and other families and species was—enly—four—stems—ha*—at
abahdenedtand-alse-hadwith low log prices. FherearewranyThis means several factors determine

tegthe price of log in the market such-as-speecies;and they include tree diameter, timber quality,
consumer taste, and etherfactersothers. According to Noor et al. (2007a), the market price is the

first point of sale where the product is sold freely in the competitive market.

3.2.2. Logging Cost
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Logging cost was the same for each species of trees as—mueh—as—and was found to be

USD35.12 m~>—Fhe—chainsawman—used_including the costs for the chainsaw _man, machine

heweverused, fuel, and depreciation-cests-were-notcaleulatein-thisresearch-because-theseceosts

was-ineludinginloggingecost—Data—in. Table 7 shewed-thatshows the total and mean ef-logging
costs in_the abandoned land were USD1,212.24 ha and USD46.62 ha ! _The respectively with the
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lowest tegging-cost{being USD0.72 ha™'y was-expanded for logaing 24 stems inchueingfarmilyfrom

Anacardiaceae—Fae family while the highest logging-cest{USB27was USD277.17 ha}-wasspended

fordegging 21 stems from -Ficus septica (Moraceae).

Logging cost &idis, however, not determinedetermined by the number of trees that-wil-be
cut—Heweverloggingcost-is-determined-by-estimation-of-tog but by the volume such that resulted

intogging precess—Thea higher estimation of log volume;-the leads to a higher logging cost. Fhe-big
diarmeterMoreover, trees with high diameters were discovered to have bigtegmore volume and

the-vice versa, and those with small ethersdiameters were also found to have smatleg-velume:
Sraall-diametertrees-heedneeded shorter logging time-than-big-diametertrees.. Germain et. al.
(2019) found two statistically significant variables which-influence-and-can—predietperinfluencing
unit logging costs and they include volume per area harvested and the owner/operator
experience:- e-h

resuttin such that an increase in these factors is expected to lower the per——unlt logging costs, with
thelatterexperience variable having the least effect-en-the-unitlogging-costs.

Table 7. Logging cost of trees.

Number
(stems ha')
1 Ficus septica Moraceae 21 277.17

No. Species Family

Gy (USD ha') “
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No. Species Family (S:::nn:bhe;,l) C; (USD ha)
2 Bridelia glauca Phyllanthaceae 83 264.77
3 Pterospermum javanicum Malvaceae 33 258.63
4 Trema orientalis Cannabaceae 17 77.30
5 Glochidion obscurum Phyllanthaceae 13 58.19
6 Macaranga tanarius Euphorbiaceae 158 49.69
7 Nephelium sp. Sapindaceae 13 39.72
8 Duabanga moluccana Lithraceae 4 31.42
9 Pometia pinnata Sapindaceae 8 30.31
10 Cananga odorata Annonaceae 8 29.90
11 Artocarpus odoratissimus Moraceae 4 18.08
12 Nauclea sp. Rubiaceae 8 11.99
13 Unknown species 1 Anacardiaceae 13 11.55
14 Diospyros sp. Ebenaceae 17 11.32
15 Archidendron pauciflorum  Fabaceae 4 9.68
16 Dillenia borneensis Dilleniaceae 8 9.43
17 Homalanthus sp. Euphorbiaceae 46 8.61
18 Pternandra sp. Melastomataceae 8 3.46
19 Fordia splendidissima Fabaceae 17 2.64
20 Unknown species 2 Anacardiaceae 4 1.80
21 Macaranga gigantea Euphorbiaceae 4 1.57
22 Eusideroxylon zwageri Lauraceae 13 1.26
23 Vernonia arborea Asteraceae 4 1.13
24 Syzygium sp. Myrtaceae 8 1.12
25 Baccaurea sp. Phyllanthaceae 4 0.80
26 Unknown species 3 Unknown family 4 0.72
Total 525 1,212.24
Mean 20 46.62

Note: Cj = logging cost of the tree.,

3.2.3. Profit Margin

TetalThe total profit margln of leg-selling logs was as-mueh-asfound to be USD337.39 m™ with
an average of USD12 98 m?3. The highest mﬁ%gﬂ%p#e&*eed—#erﬂeg—ma;ketmgvalue of
USD121.58 m™* was obtained from Eusideroxylon zwageri (Lauraceae) where—itwhile the lowest
was ealeulated-as-much-asUSD121.58 m>MeanwhileJog-ofrecorded to be USD3.04 m* for Ficus
septica (Moraceae) produced-profitmarginas-much-asUSD3.04-m>{as shown in Table 8)-.

FaetersdetermineThe factors determining the profit margin areinclude the log price of each
species at the sawmill and the class diameter—Fhe-highertogpricethe-higherseler such that the
opportunity of the seller to ewnmake proflt—Sueh—m increases with a higher price and the case-of
log diameter. 2 .

SRR e e

Table 8. Profit margin.

No. Species Family P; (USD m*3) PM;; (USD m*) <
1 Eusideroxylon zwageri Lauraceae 526.85 121.58
2 Diospyros sp. Ebenaceae 263.43 60.79
3 Pometia pinnata Sapindaceae 125.13 28.88
4 Artocarpus odoratissimus Moraceae 69.15 15.96
5 Archidendron pauciflorum  Fabaceae 65.86 15.20
6 Nephelium sp. Sapindaceae 59.27 13.68
7 Pternandra sp. Melastomataceae 44.45 10.26
8 Dillenia borneensis Dilleniaceae 16.46 3.80
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No. Species Family P; (USD m?3) PM;; (USD m*) <
9 Macaranga tanarius Euphorbiaceae 16.46 3.80
10 Bridelia glauca Phyllanthaceae 16.19 3.74
11 Trema orientalis Cannabaceae 16.46 3.80
12 Syzygium sp. Myrtaceae 16.46 3.80
13 Homalanthus sp. Euphorbiaceae 16.46 3.80
14 Nauclea sp. Rubiaceae 16.46 3.80
15 Glochidion obscurum Phyllanthaceae 16.46 3.80
16 Fordia splendidissima Fabaceae 16.46 3.80
17 Vernonia arborea Asteraceae 16.46 3.80
18 Macaranga gigantea Euphorbiaceae 16.46 3.80
19 Cananga odorata Annonaceae 16.46 3.80
20 Duabanga moluccana Lithraceae 16.46 3.80
21 Baccaurea sp. Phyllanthaceae 16.46 3.80
22 Unknown species 1 Anacardiaceae 16.46 3.80
23 Unknown species 2 Anacardiaceae 16.46 3.80
24 Unknown species 3 Unknown family 16.46 3.80
25 Pterospermum javanicum Malvaceae 15.09 3.48
26 Ficus septica Moraceae 13.17 3.04

Total 1,462.02 337.39
Mean 56.23 12.98

Note: P = log price at sawmill and diameter class; PMj; = profit margin.

3.2.4. Stumpage Value

StumpageThe stumpage value iswas determined by the timber volume-fereach-species, log
diameter, log price fereach-species-at the sawmill, and profit margin—he—resultof-thisresearch
estimated- for each species and the total stumpage-valuesatabandeonedtandasmuechasvalued
obtained was USD2,159.36 ha™. However, Figure 4 shows 8eight species ef-trees-had economic
values above the mean stumpage values ef-each-species—aton the abandoned land—Fke with the
mean contribution mean—ef-each-—species—was—as—much—asfound to be USD83.05 ha' fortetal
stumpage-values—Meanwhile;while 18 species of other trees had eeenemfc—values under the mean
stumpage values-ef-each-family/species-at-abandonedland.

The etherresearchstudies conducted in other location found different stumpage economic
values—Fhe-estimated-economicvaluesfer, for example, in Ayer Hitam Forest Reserve, Puchong,
Selangor—were, it was estimated to be RM34,278,980 for timber, RM67,192 for medical
plant’splants, RM773,090 for dependence of indigenous people, RM865,770 for potential
recreation benefits, and RM2,39 billion for conservation value based on Malaysian adult
population (Noor et. al. 2007b). Altheugh-tetal-stumpage-Even though the values at-abandened
tand-from-theresult-ofobtained in this research-wasunderstudy are lesser than the result-efones
in Noor et. al. (2007b}-researeh), it, however-this-findingshewed-that, shows abandoned land has

many trees ewnawith potential economic values.
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Figure 4. Stumpage values of trees at abandoned land.,

4. Conclusion

The existerce-ef-abandoned lands in the tropics has—+aulti-functionhave several functions,

both from the ecological and economic aspects. Ecologically, the structure and floristic diversity of
abandened-and-jn the early secondary succession is hepedexpected, to be ecotone towards the

Primary succession—he-abandened and this means the lands alse-playanplan important releroles

abandenedlands-hae-athey also have potential economic value—Fhevalues for individuals and the

community. Therefore, basic information on ecological and eeremiceconomic aspects of the

abandoned lands is reededrequired to land management and conservation in the future.
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Introduction). | think the
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need to be made clearer
in case of sustainability
(In Introduction, last
paragraph).
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for foreign readers.

We had converted IDR to USD
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“conclusion” - must be
clear-cut and normative.

We had added “Conclusion”

4 Page 12,

Conclusion

e Grammar and syntax
could be improved.
Revision with the help of
a native English speaker is
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errors (“sp (without
dot)”, “spesies”,
“opportunity”;
“indigeneous”, in
references “Journal of
Tropical Ecology (dot?)”;
Figure 1 (source?); etc).

e “sp (without dot)”=>» abbreviation for "sp." or
"spec." is used if the species name cannot or does
not need to be explained. Example: Homalanthus
sp. means one type of the genus Homalanthus.

e “Spesies” had revised to “species”

¢ “indigeneous” had revised to “indigenous

e “Journal of Tropical Ecology (dot?) =» had revised
with dot (.)

e Figure 1 had added source =» Map Reference:
Aerial photograph from a Data Procurement
Project by the East Kalimantan Province PUPR
Service (2015)

Reviewer D

1 Abstract and
Introduction

This manuscript has the
potential to be a good
article. However, the aim
of the paper, as well as its
scientific contribution, it
is unclear, please add
both in abstract and

The aim of the study had revised.
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introduction.
2 Abstract | recommend rewriting The abstract had been rewriting.

the abstract following e The potential of a large number of abandoned

these 7 questions. lands in the tropics has not been used optimally.

Abstract e This study was conducted to determine the

* Why does your ecological aspects of floristic structure,

article/research topic composition, and diversity and analyze economic

matter? [purpose] aspects of standing trees in the tropical

* What is the research abandoned land in East Kalimantan, Indonesia.

question? [purpose] e The vegetation surveys of all woody trees with

* What is the framework diamater at breast height (DBH) of > 5 cm were

for the research? conducted at six sub plots sized 20 m x 20 m. The

[methods] economic parameters were assessed by using data

* What data are you of log price, logging cost, profit margin, and

[using? [methods] stumpage value of standing trees in the study plot.

* How did you do the e Atotal of 126 trees including 26 species of 25

research? [methods] genera of 18 families were recorded. The most

* What did you find? common species was Macaranga tanarius

[findings/results] (50.60%), Bridelia glauca (49.13%), and

* Again, so what? Pterospermum javanicum (29.05%) based on

[relevance]’ Importance Value Index (IVi). The diversity,
dominance, evenness, and richness indices were
1.23, 0.09, 0.87, and 5.17 respectively. Total of log
prices at abandoned land was as much as
USD1,462.02 m3 and an average value of
USD56.23 m. Total and mean of logging costs in
abandoned land were USD1,212.24 ha and
IDR637,174.40 ha'?, respectively. Total profit
margin of log selling was as much as USD337.39m?3
with the average of IDR177,337.28 m=. The
average of stumpage values at abandoned land
was as much as USD83.05 ha™ with the total of
USD2,159.36 ha™.

e The utilization of abandoned lands with respect to
ecology and economic aspects can increase the
community welfare as well as support the
development program in the country.

3 Grammar: please proof The article had checked by proof reader.

this article to the native
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Samarinda, 22 January 2020
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Abstract: The floristic structure and composition of abandoned lands in the tropic have been observed to
be changing dynamically during the succession process. This is mostly because they are not utilized
maximally, therefore, there is a need to assess the economic and ecological impacts of this land
abandonment in the tropical areas. This study was conducted to determine the ecological aspects of
floristie-stand structure, floristic composition, and species diversity and analyze the economic aspects of
standing trees in the tropical abandoned land. The vegetation containing woody trees with a diameter at
breast height (DBH) of > 5 cm were surveyed at six subplots sized 20 m x 20 m. The economic parameters
were evaluated using data of log price, logging cost, profit margin, and stumpage value of standing trees in
the study plot and a total of 126 trees including 26 species of 25 genera of 18 families were recorded. The
most common species found were Macaranga tanarius with 50.60%, Bridelia glauca with 49.13%, and
Pterospermum javanicum with 29.05% based on Importance Value Index (IVi). Moreover, the diversity,
dominance, evenness, and richness indices were 1.23, 0.09, 0.87, and 5.17 respectively while the total log
price at the abandoned land was YSB-1,462.02 USD m™ with an average value of Y$D56.23 USD m, The
total and mean values of logging costs were UYSB-1,212.24 USD ha™ and UYSB46.62 USD ha’, respectively
while the total profit margin of log selling was USD337.39 m™ at maximum with an average of YSB-12.978
USD m. Furthermore, the average stumpage value was 4$B83.05 USD ha™ while the total was calculated
to be YSB-2,159.36 USD ha™. These findings showed the utilization of abandoned lands with respect to
ecology and economic aspects has the ability to increase the community welfare and support the
implementation of developmental programs in the country.

Keywords: Abandoned land; diversity; economic; floristic structure; stumpage value

1. Introduction

The dynamics at several scales determine the plant diversity within regenerating fallows
(Lawrence, 2004) exploited for agricultural purposes, mainly through shifting cultivation. This is
observed to be a global phenomenon because two-thirds of the world’s secondary forests were
recorded to have been cultivated through the process in 1980 with 49% recorded annually in
tropical Asia (Lanly, 1982). These forests are defined as the vegetation resulting from the clearing
of natural high forest for shifting cultivation before abandonment (Abebrese, 2002; Johnson and
Miyanishi, 2007; Keddy, 2007; Misra, 1992). They are characterized by the structure and extent of
vegetative cover as well as their composition in terms of dominant and secondary species
(Mittelman, 2001; Van Breugel et al. 2006). However, the principal types include the Swidden
fallow secondary forests and some other gardens as reported by Chokkalingam et al. (2001).

According to Van Breugel et al. (2006), understanding the mechanisms of secondary forest
succession requires the consideration of the time of abandonment as a compound factor to
integrate the variables of plant community ecology - the total effective conditions determining the
existence of the plants on the land (Tansley, 1993). Secondary forests are caused by human
activity and fast-growing ecosystems whose species life cycles coincide with those of human land

http://journal.unhas.ac.id/index.php/fs http://dx.doi.org/10.24259/fs.v4i1.8939


http://journal.unhas.ac.id/index.php/fs
http://dx.doi.org/10.24259/fs.v2i2.4275
mailto:karmini@faperta.unmul.ac.id
mailto:karyati@fahutan.unmul.ac.id
mailto:karmini@faperta.unmul.ac.id

Forest and Society. Vol. 4(1): 13-25, April 2020 14

uses. In addition, they are also assets for the conservation of biodiversity in the tropics due to their
many biotic characteristics such as the ability to improve soil and water quality as well as to
conserve genetic material, nutrients, moisture, and/or soil organic matters (Brown and Lugo,
1990).

With the continuous depletion of primary forests, secondary forests have become
increasingly important to maintain the larger habitat for biodiversity conservation (Mittelman,
2001). This is associated with their coverage of more than 600 million ha of the land area in the
tropics which accounts for about 40% of the total forest area as well as the formation rates
estimated at 9 million ha year™ (Brown and Lugo, 1990). Moreover, FAO (1996) estimated the area
of secondary forest in 1990 in Asia to be 87.5 million ha while the figures for Latin America and
Africa were 165 and 90 million ha, respectively. These data and the awareness of the accelerated
changes in the forest situation in countries like the Philippines, Indonesia, China, and Malaysia
strongly suggest future goods and services obtained from the tropical forests would increasingly
be sourced from secondary or some other kinds of anthropogenically-induced forests such as the
timber, environmental services, biodiversity conservation, and forest products for the rural poor
(De Jong et al., 2001).
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Figure 1. Map of the study site in Muara Badak Sub-district, Kutai Kartanegara District, East
Kalimantan Province, Indonesia.

The total land area in Indonesia is estimated to be 190 million hectares and -2/3 of these are
referred to as forest areas managed by the Ministry of Forestry while the remaining 1/3 is for
business (HGU) and building (HGB). However, the National Land Agency (BPN) indicated 7.5 million
hectares of land has the potential to be abandoned, both in and outside the forest areas, and
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several people have assumed these lands have no usefulness. However, they have certain
ecological and economic benefits and several studies have been conducted on the ecological
aspect such as the floristic composition and structure of the tropical secondary forest in Borneo
Island as well as the less information provided on the ecological and economic aspects of tropical
abandoned land in East Kalimantan. This study was, therefore, conducted to determine the
ecological aspect such as fleristie-stand structure, floristic composition, and species diversity as
well as the economic aspect of standing trees such as log price, logging cost, profit margin, and
stumpage value in an abandoned land. The findings are expected to be useful in conserving and
managing tropical forest and environmental ecosystems.

2. Materials and methods

2.1. Study site

The study was conducted in Salo Cella Village, Muara Badak Sub-district, Kutai Kartanegara
Districts, East Kalimantan Province, Indonesia with the geographic location of 0°17'18.7"S
117°18'08.2"E as shown in Figure 1. Salo Cella is one of 13 villages in Muara Badak located 10 km
from the capital of Sub-district with a population of 57474249,361,000 most of which are farmers
and an area of 939.09 km? dominated by lowland mixed dipterocarp forest. Moreover, the average
monthly and amount of rainfall were recorded to be #4292 mm? and 429 raindays in 20178
(Statistics Kutai Kartanegara Regency 20189). The subdistrict is administratively bordered by
Marang Kayu Sub-district, Anggana Sub-district Samarinda City, Makassar Strait, and Tenggarong
Seberang Sub-district on the north, south, east, and west respectively. Furthermore, the sectors of
Muara Badak with economic potentials are oil and gas, fishery, and plantation.

2.2 Data collection

The vegetation and economic surveys of the study site were conducted from March to August
2019 through the establishment of six subplots sized 20 m x 20 m. Moreover, all woody trees with
DBH of > 5 cm within the plot were enumerated and their species identified.

2.3 Data analysis

2.3.1 Ecological aspect

Individual basal area (BA) and volume (V) were determined using the following formulas
(Husch et al. 1982):
Individuals BA = T (DBH/2)2. 107 ..o eeeeeeeee e seeeeeee e s (1)
Individuals V =% 1t x DBH2. 10*x H x f ..
where: DBH is the diameter at breast height (cm), ‘H’ is tree height (m), and ‘f" is the form factor.
The dominant species within the plots were measured using the Importance Value Index (Vi)
(Fachrul 2007):

RF = (Frequency of a species / Total frequencies of all species) x 100 .........ccccvvevennee (3)
Rd = (The number of individual species / Total number of individuals) x 100 ........ (4)
RD = (Total basal area for a species / Total basal area for all species) x 100 ............... (5)
IVi = RF 4 RO 4 RD oottt e e ses e e (6)

where: RF is relative frequency, Rd is relative density, and RD is relative dominance.

The species diversity for standing trees in the study site was described using four indices
including Shannon-Wiener’s diversity index (H'), Simpson’s dominance index (Ds), Pielou’s
evenness index (J'), and Margalef’s richness index (R) (Odum 2005):

[ Formatted: Superscript
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where n; = number of individuals of the i- th species, N = total number of all the individuals in a
unit area, and S = number of species in each plot.

2.3.2 Economic aspect

The equivalent merchantable height, number of logs, and diameter class are presented in Table 1
while the reduction factors of log price based on the diameter class are shown in Table 2.

Table 1. Merchantable tree heights.
Diameter class (cm) Number of logs (5 m long) Equivalent merchantable height (m)

15-30 1 5
+30-60 2 10
+60-75 3 15
75 ke atas 4 20

Source: Forestry Department of Pinansular Malaysia (FDPM) (1997)

Table 2. Reduction cost of log price.

DBH size class (cm) Reduction factor
15-29 0,450
30-44 0,300
45-49 0,150
50-54 0,025

55 and above 0,000

Source: Noor et al. (1992) and Hanum et al. (2001)

Logging cost was reported to be $5R480,-000.;00 IDR (Hikmat, 2005) while the profit ratio was 30%
(Noor and Shahwahid, 1999). Therefore, the equation to calculated the profit margin (Noor and
Shahwahid, 1999) is presented as follows:

PM, :Z":ZK:(F’UXPR)/(lJr PR)
i1 -1
Where PMj; = profit margin, P; = log price for each species at sawmill and diameter class, PR =

profit ratio, i = an index for each species (i =1, 2, 3, 4, ...., n), and j = an index for diameter class (i
=1,2,3,4,...,n).

Meanwhile, the stumpage values were calculated using the following equation:
nk
Sy =2 > V(P +Cy +PM)
-1

[EE

Where S; = stumpage value for each species and diameter class (USD ha), V; = volume of timber
for each species and diameter class (m3), P; = log price for each species at sawmill and diameter
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class (USD m™), C; = average logging cost (USD ha), PMj; = profit margin (USD m?), i = an index for
each species (i =1, 2, 3,4, ..., n), and j = an index for diameter class (i = 1, 2, 3, 4, ....,, n)._The

exchange rate was 1 USD equal with 13,666 IDR at 21 January 2020. [Formatted: Superscript
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3. Results and discussion
3.1. Ecological aspect

3.1.1 Diameter at Breast Height (DBH) and Height Distributions

There was a difference in the density of trees in the DBH classes as observed with the
formation of L-shape characterized by the reduction in the total number of trees as the DBH
increased as illustrated in Figure 2. There were 88 trees with the DBH size of 5.0-15.0 cm, followed
by 22 trees (17%) with the DBH size of 15.1-25.0 cm, 14 trees (11%) with the DBH size of 25.1-35.0
cm, and 2 trees (2%) with the DBH size of more 35 cm. The abandoned land was also observed to
be dominated by smallerBBH-classes-with-mere-than-70% of all trees having vatses-DBH > 5 cm in
the 5.0-185.0 cm class. Moreover, the tree diameter distribution formed a reverse-J-shape
(Feldpausch et al., 2007; Alvarez-Yépiz et al., 2008) while the distribution of the classes of the

height was skewed slightly positively (Ohtsuka, 1999) as shown in Figure 3 with approximately 58% [Formaned: Font color: Text 1

of the trees included in the 5.1-10.0 m class. The overall composition was 18 trees (14%) of 0-5.0
m _height, 73 trees (58%) of 5.1-10.0 m height, 19 trees (15%) of 10.1-15.0 height, 7 trees (6%) of

15.1-20.0 height, and 9 trees (7%) of more than 20.0 cm height. [Formatted: Indonesian

100

80
60
40

B N 5 N ro0

5.0-15.0 15.1-25.0 25.1-35.0 >35.0

Number of individuals (trees)

DBH sized class (cm)

Figure 2. Distributions of diameter at breast height (DBH) in 0.24 ha of abandoned land.
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Figure 3. Distributions of height at different ages in 0.24 ha of abandoned land.
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3.1.2 Density, basal area, and volume

The density, basal area, and volume of species at a DBH of > 5 cm are presented in Table 3.

(D D W D W, WD | W, W | W

Twenty six species of 18 families were recorded in the study site. Three species such as Bridelia [Formatted: Font: Italic
glauca, Glochidion obscurum, and Baccaurea sp. were included to Phyllanthaceae. Similarly, [Formatted: Font: Italic
Macaranga tanarius, Homalanthus sp., and Macaranga gigantea were from Euphorbiaceae. The "
other 16 families had one species each. The density was found to be 126 trees in 0.24 hectare and [Formatted. Font: talic
the dominating species of trees based on the number of individuals include Macaranga tanarius [Formatted: Font: Italic
with 38, Bridelia sp. with 20, are~-Homalanthus sp. with 11, Pterospermum javanicum with 8, and [Formatted: Font: Italic
Ficus septica with 5. The other species had number of individuals of < 4 trees. The average of DBH -
. - : [Formatted: Font: Italic
and height of trees were 14.3 cm and 10.5 m, respectively. Regarding the basal area and volume ! .
per hectare, three dominant species were also observed and they include Bridelia glauca with 2.10 [Formatted: Font: Italic
m? ha' and 23.24 m? ha, Pterospermum javanicum with 1.64 m? ha™ and 18.42 m® ha?, and Ficus [ Formatted: Font: Italic
: 2 ha-l 3 hal : :
sp. with 1.24 m? ha an.d 11.74 m> ha™ for basal area and volume respectively. Thl?, thereforg, [Formatted: Underline
means these three species covered more than 58 percent of the total volume while other six
species including Trema Orientalis, Trema Orientalis, Glochidion sp., Duabanga moluccana,
Pometia pinnata, and Cananga odorata had more than 3.70 m3 ha™. The four species of Nephelium [Formatted: Font: Italic
; - - T
sp., Nauclea sp., Artocarpus elasticus, and Homalanthus sp. had relative high volume (> 1.07 m? ha [Formatted: Font: Italic
1). While 13 other species had few basal area (0.02 to 0.15 m? ha*) and volume (0.07 to 0.83 m? ha’ p——
!). Macaranga gigantea, Vitex pubescens, and Dillenia suffruticosa were three dominant species in | \\ . [Formatted. ont: ltalic
terms of density, basal area and volume per hectare in the 5 and 10 year old after abandoned [ Formatted: Font: Italic
lands. In addition, Macaranga hypoleuca and Macaranga caladifolia were also common in the 10 [Formatted: Superscript
year old of abandoned land, while Macaranga trichocarpa in the 5 year old of abandoned land - -
(Karyati et al., 2018) [Formatted. Superscript
[ Formatted: Superscript
3.1.3 Importance value index (Vi) [ Formatted: Superscript
The study site was dominated by light-demanding pioneer and fast-growing species in terms [Formatted: Superscript
of IVi as presented in Table 4. However, the same four species observed to be predominant with [Formatted: Superscript
total basal area and volume were also found for the IVi and they include Macaranga tanarius with [ -
S . . . . , i X Formatted: Indonesian
50.60%, Bridelia glauca with 49.13%, Pterospermum javanicum with 29.05%, and Ficus septica with
22.56%. The other three species discovered to be following the aforementioned were
Homalanthus sp., Trema o8rientalis, and Glochidion sp. with 18.89, 16.10, and 11.53%,
respectively._Three species of Euphorbiaceae were dominant in terms of the IVi. These three
species such as Macaranga tanarius, Homalanthus sp., and Macaranga gigantea reached more [Formatted: Font: Italic
than 72%. Similarly, Euphorbiaceae was include the ten most important family in the tropic as [Formatted: Font: Italic
reported by Danquah et al. (2011) and Nizam et al. (2006). From 18 species recorded, there were i
10 species with Vi of more than 5. The other 9 species reached IVi between 2 to 5. -Furthermore, [Formatted. Font: Italic

the seedling and saplings plants of Ficus aurata and Macaranga sp. were also common based on
the Summed Dominance Ratio (SDR) in 3 and 5 years of fallow lands in Sarawak (Karyati et al.,
2013). This is in line with the findings of Karyati et al. (2018) that trees species in lands abandoned
for 5 and 10 years were dominated by Macaranga spp.

3.1.4 Species Diversity

The species diversity or heterogeneity (H' values) of the plot studied wasere categorized as
'intermediate' (Odum, 2005) according to the results presented in Table 5 while a low ecological
dominance (Ds value) was also observed which means there were few or almost no species
dominating the site. The high species diversity indicates a highly complex community (Brower et
al., 1990). This was also supported by the high value of J' indicating all the species are evenly
distributed in the community. These values may, however, be due to the high number of trees per

o U L
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heetare-and the number of species. The species richness can be measured most simply by counting
the number of species in an area (Krebs, 2001). Generally, the increasing diversity (H'), evenness
(/), and richness (R) caused a reduction in dominance (Ds) in accordance with the findings of a
previous study that tree diversity declined while dominance increased linearly along a disturbance
gradient (Sapkota et al., 2010). The typical of most tropical lowland forests are no single tree
species with high frequency and dominance (Kartawinata et al., 1981).

Table 3. Density, basal area, and volume of species (DBH of > 5 cm) in the study site.

Average of Total of Total
. " Number of Average of A
No. Species Family individuals DEBH (cm) height basal area volume
(m) (m?ha?) (m®ha?)

1 Bridelia glauca Phyllanthaceae 20 15.7 11.7 2.10 23.24
2 Pterospermum javanicum Malvaceae 8 24.1 16.6 1.64 18.42
3 Ficus septica Moraceae 5 235 11.0 1.24 11.74
4 Trema Orientalis Cannabaceae 4 213 10.8 0.69 5.60
5 Macaranga tanarius Euphorbiaceae 38 8.8 7.7 1.04 5.28
6 Glochidion obscurum Phyllanthaceae 3 22.7 15.3 0.51 5.18
7 Duabanga moluccana Lithraceae 1 29.0 22.0 0.28 3.94
8 Pometia pinnata Sapindaceae 2 19.8 22.0 0.27 3.80
9 Cananga odorata Annonaceae 2 17.5 135 0.27 3.72
10 Nephelium sp. Sapindaceae 3 18.6 11.7 0.37 2.99
11 Nauclea sp. Rubiaceae 2 13.4 14.0 0.13 1.39
12 Artocarpus elasticus Moraceae 1 22.0 12.0 0.16 1.24
13 Homalanthus sp. Euphorbiaceae 11 7.6 6.5 0.23 1.07
14 Archidendron pauciflorum Fabaceae 1 16.1 15.0 0.08 0.83
15 Unknown species 1 Anacardiaceae 3 12.1 7.3 0.15 0.74
16 Dillenia borneensis Dilleniaceae 2 11.6 9.5 0.10 0.65
17 Diospyros sp. Ebenaceae 4 9.3 5.8 0.13 0.46
18 Pternandra sp. Melastomataceae 2 11.8 7.0 0.09 0.41
19 Macaranga gigantea Euphorbiaceae 1 11.2 9.0 0.04 0.24
20 Fordia splendidissima Fabaceae 4 7.2 5.3 0.07 0.24
21 Unknown species 2 Anacardiaceae 1 12.3 6.0 0.05 0.19
22 Eusideroxylon zwageri Lauraceae 3 5.7 8.0 0.03 0.16
23 Vernonia arborea Asteraceae 1 9.5 6.0 0.03 0.12
24 Syzygium sp. Myrtaceae 2 6.7 6.0 0.03 0.11
25 Baccaurea sp. Phyllanthaceae 1 8.0 8.0 0.02 0.11
26 Unknown species 3 Unknown family 1 7.6 6.0 0.02 0.07

Total 126,0 373.0 2735 9.75 91.97

Average 4,8 143 10.5 0.38 3.54

Maximum 38.0 29.0 22.0 2.10 23.24

Minimum 1.0 5.7 5.3 0.02 0.07

Note: DBH = diameter at breast height. The values were calculated based on vegetation surveyed in 0.24< [ Formatted: Indent: Left: 0.1", Hanging: 0.39"
hectare.

Table 4. Importance value index (IVi) of trees (DBH of > 5 cm) in 0.24 hectare of the study site.

No. Species Family RF (%) Rd (%) RD (%) Vi (%)
1 Macaranga tanarius Euphorbiaceae 9.80 30.16 10.64 50.60
2 Bridelia glauca Phyllanthaceae 11.76 15.87 21.50 49.13
3 Prerospermum Malvaceae 5.88 6.35 16.82 29.05

javanicum
4 Ficus septica Moraceae 5.88 3.97 12.70 22.56
5 Homalanthus sp. Euphorbiaceae 7.84 8.73 2.32 18.89
6 Trema orientalis Cannabaceae 5.88 3.17 7.04 16.10
7 Glochidion obscurum Phyllanthaceae 3.92 2.38 5.23 11.53
8 Diospyros sp. Ebenaceae 3.92 3.17 1.35 8.45
9 Cananga odorata Annonaceae 3.92 1.59 2.80 8.30
10 Nephelium sp. Sapindaceae 1.96 2.38 3.82 8.17
11 Unknown species 1 Anacardiaceae 3.92 2.38 1.54 7.84
12 Nauclea sp. Rubiaceae 3.92 1.59 1.29 6.80
13 Eusideroxylon zwageri  Lauraceae 3.92 2.38 0.34 6.64
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No. Species Family RF (%) Rd (%) RD (%) Vi (%)
14 Pometia pinnata Sapindaceae 1.96 1.59 2.72 6.27
15 Fordia splendidissima  Fabaceae 1.96 3.17 0.71 5.85
16 Syzygium sp. Myrtaceae 3.92 1.59 0.30 5.81
17 Duabanga moluccana  Lithraceae 1.96 0.79 2.82 5.58
18 Dillenia borneensis Dilleniaceae 1.96 1.59 0.99 4.54
19 Pternandra sp. Melastomataceae 1.96 1.59 0.93 4.48
20 Artocarpus elasticus Moraceae 1.96 0.79 1.62 4.38
a1 Archidendron Fabaceae 1.96 0.79 0.87 3.62
pauciflorum
22 Unknown species 2 Anacardiaceae 1.96 0.79 0.51 3.26
23 Macaranga gigantea Euphorbiaceae 1.96 0.79 0.42 3.18
24 Vernonia arborea Asteraceae 1.96 0.79 0.30 3.06
25 Baccaurea sp. Phyllanthaceae 1.96 0.79 0.21 2.97
26  Unknown species 3 Unknown family 1.96 0.79 0.19 2.95
Jumlah 100.00 100.00 100.00 300.00

Note: RF= relative frequency, Rd=relative density, RD=relative dominance; IVi=zimportance value index.

Table 5. Diversity indices of trees with DBH of > 5 cm in the study site.

No. Diversity indices Value
1 Shannon-Wiener diversity index (H') 1.23
2 Simpson dominance index (Ds) 0.09
3 Pielou evenness index (/') 0.87
4 Margalef species richness (R) 5.17

Note: The values were calculated according to the 6 subplots sized 20 m x 20 m each.

The study showed the floristic structure, composition, and diversity were related to the
existence and importance of the abandoned land dominated by fast-growing species. Moreover,
the species of tree on the site had ‘intermediate diversity’ (H'), ‘low dominance’ (Ds), and ‘high
evenness’ (J') and the same was found for seedling-sapling plants with DBH<_5 cm and tree plants
with DBH>5 cm in 3, 5, 10, and 20 years after the lands have been fallowed (Karyati et al., 2013;
Karyati et al., 2018). This, therefore, means abandoned land has important ecological roles.
Furthermore, the information on the composition and diversity of plant regeneration at early
stages of secondary succession on fallow lands is useful for biodiversity conservation and also
provide social and economic values for future forest (Karyati et al., 2013). This shows it is
necessary to understand the ecological and economic aspects of abandoned lands in order to
manage and conserve them during successional periods in the tropic.

3.2 Economic aspect

3.2.1 Log price

The results showed the log prices for 10 species at the sawmill were different while Table 6
shows there were 525 stems ha' on the abandoned land. Moreover, the total and mean log price
were USB1,462.02 USD m™ and USB56.23 USD m, respectively with the highest values obtained
at Eusideroxylon zwageri of Lauraceae with 526.85 USD m?3, Diospyros sp. of Ebenaceae with
UsSb263.43 USD m3, Pometia zwageri of Sapindaceae with USB125.13 USD m?3, and Artocarpus
odoratissimus of Moraceae with USB69.15 USD m. Furthermore, most of the other 22 species
had the same value or were under USB65.86 USD m=.
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Table 6. Number of stems at abandoned land and log price.

Number

No. Species Family (stems ha") P (USD m™3)
1 Eusideroxylon zwageri Lauraceae 13 526.85
2 Diospyros sp. Ebenaceae 17 263.43
3 Pometia pinnata Sapindaceae 8 125.13
4 Artocarpus odoratissimus ~ Moraceae 4 69.15
5 Archidendron pauciflorum Fabaceae 4 65.86
6 Nephelium sp. Sapindaceae 13 59.27
7 Pternandra sp. Melastomataceae 8 44.45
8 Dillenia borneensis Dilleniaceae 8 16.46
9 Macaranga tanarius Euphorbiaceae 158 16.46
10 Trema orientalis Cannabaceae 17 16.46
11 Syzygium sp. Myrtaceae 8 16.46
12 Homalanthus sp. Euphorbiaceae 46 16.46
13 Nauclea sp. Rubiaceae 8 16.46
14 Glochidion obscurum Phyllanthaceae 13 16.46
15 Fordia splendidissima Fabaceae 17 16.46
16 Vernonia arborea Asteraceae 4 16.46
17 Macaranga gigantea Euphorbiaceae 4 16.46
18 Cananga odorata Annonaceae 8 16.46
19 Duabanga moluccana Lithraceae 4 16.46
20 Baccaurea sp. Phyllanthaceae 4 16.46
21 Unknown species 1 Anacardiaceae 13 16.46
22 Unknown species 2 Anacardiaceae 4 16.46
23 Unknown species 3 Unknown family 4 16.46
24 Bridelia glauca Phyllanthaceae 83 16.19
25 Pterospermum javanicum  Malvaceae 33 15.09
26 Ficus septica Moraceae 21 13.17
Total 525 1,462.02
Mean 20 56.23

Note: P = log price for each species at sawmill and diameter class.

The log price depends on the species and diameter class of log such that trees with high
timber quality and many sales in the market have higher log prices. However, a bigger diameter at
breast height (DBH) led to a lower reduction factor and higher log price. This means it is easier to
produce different kinds of products from the logs with big DBH and timber volume. Moreover,
high community demand for logs of particular species usually increases their prices in the market
in accordance with the laws of demand.

Trees with high log prices are in a small number on the abandoned land with an average of 20
stems hal for each species. The Eusideroxylon zwageri (Lauraceae) had only 13 stems ha®,
Diospyros sp. (Ebenaceae) with 17 stems ha™* while Pometia pinnata (Sapindaceae) and Artocarpus
odoratissimus (Moraceae) had 8 stems ha™ and 4 stems ha, respectively. This is, however, in line
with the law of supply which states that a smaller supply of the commodity to the market leads to
a higher price.

A different result was, however, observed with other species such as Macaranga tanarius
(Euphorbiaceae) with a total number of 158 stems ha™ and a log price of YSB16.46 USD m™ and
other families and species with low log prices. This means several factors determine the price of
log in the market and they include tree diameter, timber quality, consumer taste, and others.
According to Noor et al. (2007a), the market price is the first point of sale where the product is
sold freely in the competitive market.
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3.2.2 Logging cost

Logging cost was the same for each species of trees and was found to be USD35.12 m?3

including the costs for the chainsaw man, machine used, fuel, and depreciation. Table 7 shows the
total and mean logging costs in the abandoned land were YSB1,212.24 USD ha and USP46.62
USD ha'! respectively with the lowest being YSB0.72 USD ha for 4 stems from Anacardiaceae
family while the highest was USB277.17 USD ha™ for 21 stems from Ficus septica (Moraceae).

Table 7. Logging cost of trees.

Number

No. Species Family (stems ha™) Cij (USD ha)
1 Ficus septica Moraceae 21 277.17
2 Bridelia glauca Phyllanthaceae 83 264.77
3 Pterospermum javanicum Malvaceae 33 258.63
4 Trema orientalis Cannabaceae 17 77.30
5 Glochidion obscurum Phyllanthaceae 13 58.19
6 Macaranga tanarius Euphorbiaceae 158 49.69
7 Nephelium sp. Sapindaceae 13 39.72
8 Duabanga moluccana Lithraceae 4 31.42
9 Pometia pinnata Sapindaceae 8 30.31
10 Cananga odorata Annonaceae 8 29.90
11 Artocarpus odoratissimus Moraceae 4 18.08
12 Nauclea sp. Rubiaceae 8 11.99
13 Unknown species 1 Anacardiaceae 13 11.55
14 Diospyros sp. Ebenaceae 17 11.32
15 Archidendron pauciflorum  Fabaceae 4 9.68
16 Dillenia borneensis Dilleniaceae 8 9.43
17 Homalanthus sp. Euphorbiaceae 46 8.61
18 Pternandra sp. Melastomataceae 8 3.46
19 Fordia splendidissima Fabaceae 17 2.64
20 Unknown species 2 Anacardiaceae 4 1.80
21 Macaranga gigantea Euphorbiaceae 4 1.57
22 Eusideroxylon zwageri Lauraceae 13 1.26
23 Vernonia arborea Asteraceae 4 1.13
24 Syzygium sp. Myrtaceae 8 1.12
25 Baccaurea sp. Phyllanthaceae 4 0.80
26 Unknown species 3 Unknown family 4 0.72
Total 525 1,212.24
Mean 20 46.62

Note: Cj = logging cost of the tree.

ALogging cost is, however, not determined by the number of trees cut but by the volume such
that a higher estimation of log volume leads to a higher logging cost. Moreover, trees with high
diameters were discovered to have more volume and vice versa, and those with small diameters
were also found to have needed shorter logging time. —Germain et. al. (2019) found two
statistically significant variables influencing unit logging costs and they include volume per area
harvested and the owner/operator experience such that an increase in these factors is expected to
lower the per-unit logging costs, with experience variable having the least effect.
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3.2.3 Profit margin

The total profit margin of selling logs was found to be USP337.39 USD m™ with an average of
USD12.98 m=3. The highest value of USD121.58 USD m™ was obtained from Eusideroxylon zwageri
(Lauraceae) while the lowest was recorded to be USB3.04 USD m™ for Ficus septica (Moraceae) as
shown in Table 8.

The factors determining the profit margin include the log price of each species at the sawmill
and the class diameter such that the opportunity of the seller to make profit increases with a
higher price and the log diameter.

Table 8. Profit margin.

No. Species Family P;; (USD m3) PM;; (USD m™3)
1 Eusideroxylon zwageri Lauraceae 526.85 121.58
2 Diospyros sp. Ebenaceae 263.43 60.79
3 Pometia pinnata Sapindaceae 125.13 28.88
4 Artocarpus odoratissimus Moraceae 69.15 15.96
5 Archidendron pauciflorum  Fabaceae 65.86 15.20
6 Nephelium sp. Sapindaceae 59.27 13.68
7 Pternandra sp. Melastomataceae 44.45 10.26
8 Dillenia borneensis Dilleniaceae 16.46 3.80
9 Macaranga tanarius Euphorbiaceae 16.46 3.80
10 Bridelia glauca Phyllanthaceae 16.19 3.74
11 Trema orientalis Cannabaceae 16.46 3.80
12 Syzygium sp. Myrtaceae 16.46 3.80
13 Homalanthus sp. Euphorbiaceae 16.46 3.80
14 Nauclea sp. Rubiaceae 16.46 3.80
15 Glochidion obscurum Phyllanthaceae 16.46 3.80
16 Fordia splendidissima Fabaceae 16.46 3.80
17 Vernonia arborea Asteraceae 16.46 3.80
18 Macaranga gigantea Euphorbiaceae 16.46 3.80
19 Cananga odorata Annonaceae 16.46 3.80
20 Duabanga moluccana Lithraceae 16.46 3.80
21 Baccaurea sp. Phyllanthaceae 16.46 3.80
22 Unknown species 1 Anacardiaceae 16.46 3.80
23 Unknown species 2 Anacardiaceae 16.46 3.80
24 Unknown species 3 Unknown family 16.46 3.80
25 Pterospermum javanicum Malvaceae 15.09 3.48
26 Ficus septica Moraceae 13.17 3.04
Total 1,462.02 337.39
Mean 56.23 12.98

Note: P = log price at sawmill and diameter class; PMj; = profit margin.

3.2.4 Stumpage Value

The stumpage value was determined by the timber volume, log diameter, log price at the
sawmill, and profit margin for each species and the total valued obtained was Y4$5-2,159.36 USD
hal. However, Figure 4 shows eight species had economic values above the mean stumpage
values on the abandoned land with the mean contribution found to be UsbB83.05 USD ha™ while
18 species of other trees had values under the mean stumpage values.

The studies conducted in other location found different stumpage economic values, for
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example, in Ayer Hitam Forest Reserve, Puchong, Selangor, it was estimated to be RM 34,278,980
for timber, RM 67,192 for medical plants, RM 773,090 for dependence of indigenous people, RM
865,770 for potential recreation benefits, and RM 2.;39 billion for conservation value based on
Malaysian adult population (Noor et. al. 2007b). Even though the values obtained in this study are
lesser than the ones in Noor et. al. (2007b), it, however, shows abandoned land has many trees
with potential economic values.
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Figure 4. Stumpage values of trees at abandoned land.

4. Conclusions

This paper determined the abandoned lands in the tropic play important roles based on<
ecological and economic aspects. The ecological aspect was indicated by stand structure, floristic
composition, and species diversity. The stand structure was dominated by trees with 5-10 cm DBH
class and 5-10 m height class. The average basal area and volume of the trees with DBH of > 5 cm
were recorded 0.38 m? ha* and 3.54 m? ha’. The presence of fast growing species indicated the
early secondary successional process is still ongoing in the study site. The four most common
species consisted mostly of light demanding pioneer, such as Macaranga tanarius, Bridelia glauca,
Pterospermum javanicum, and Ficus septica in terms of IVi. The diversity indices of this abandoned
land were categorized into intermediate diversity (H'), low dominance (Ds), and high evenness (J').
In addition, the tropical abandoned lands also have potential economic values for individuals and
the community. The total of log price, logging cost, and profit margin at abandoned land were as
much as 1,462.02 USD m3; 1,212.24 USD ha’, and 337.39 USD m?3, respectively. Total stumpage
value of this land was estimated as much as 2,159.36 USD ha. The government cooperates with

the community need to formulate an appropriate method for sustainable land use. Fhe

economic—valuesforindividuals—and-the—cemmunity Therefore, basic information on ecological
and economic aspects of the abandoned lands is required to land management and conservation
in the future.
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Abstract: The floristic structure and composition of abandoned lands in the tropic have been observed to
be changing dynamically during the succession process. This is mostly because they are not utilized
maximally, therefore, there is a need to assess the economic and ecological impacts of this land
abandonment in the tropical areas. This study was conducted to determine the ecological aspects of
floristic structure, composition, and diversity and analyze the economic aspects of standing trees in the
tropical abandoned land. The vegetation containing woody trees with a diameter at breast height (DBH) of
> 5 cm were surveyed at six subplots sized 20 m x 20 m. The economic parameters were evaluated using
data of log price, logging cost, profit margin, and stumpage value of standing trees in the study plot and a
total of 126 trees including 26 species of 25 genera of 18 families were recorded. The most common

species found were Macaranga tanarius with 50.60%, Bridelia glauca with 49.13%, and Pterospermum
javanicum with 29.05% based on Importance Value Index (IVi). Moreover, the diversity, dominance,
evenness, and richness indices were 1.23, 0.09, 0.87, and 5.17 respectively while the total log price at the
abandoned land was USD1,462.02 m™ with an average value of USD56.23 m?. The total and mean values
of logging costs were USD1,212.24 ha™ and USD46.62 ha™, respectively while the total profit margin of log
selling was USD337.39 m™ at maximum with an average of USD12.97 m?. Furthermore, the average
stumpage value was USD83.05 ha! while the total was calculated to be USD2,159.36 ha™. These findings
showed the utilization of abandoned lands with respect to ecology and economic aspects has the ability to
increase the community welfare and support the implementation of developmental programs in the
country.

Keywords: Abandoned land, diversity, economic, floristic structure, stumpage value.

1. Introduction

The dynamics at several scales determine the plant diversity within regenerating fallows
(Lawrence 2004) exploited for agricultural purposes, mainly through shifting cultivation. This is
observed to be a global phenomenon because two-thirds of the world’s secondary forests were
recorded to have been cultivated through the process in 1980 with 49% recorded annually in
tropical Asia (Lanly 1982). These forests are defined as the vegetation resulting from the clearing
of natural high forest for shifting cultivation before abandonment (Abebrese 2002; Johnson and
Miyanishi 2007; Keddy 2007; Misra 1992). They are characterized by the structure and extent of
vegetative cover as well as their composition in terms of dominant and secondary species
(Mittelman 2001; Van Breugel et al. 2006). However, the principal types include the Swidden
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fallow secondary forests and some other gardens as reported by Chokkalingam et al. (2001).

According to Van Breugel et al. (2006), understanding the mechanisms of secondary forest
succession requires the consideration of the time of abandonment as a compound factor to
integrate the variables of plant community ecology - the total effective conditions determining the
existence of the plants on the land (Tansley 1993). Secondary forests are caused by human activity
and fast-growing ecosystems whose species life cycles coincide with those of human land uses. In
addition, they are also assets for the conservation of biodiversity in the tropics due to their many
biotic characteristics such as the ability to improve soil and water quality as well as to conserve
genetic material, nutrients, moisture, and/or soil organic matters (Brown and Lugo 1990).

With the continuous depletion of primary forests, secondary forests have become
increasingly important to maintain the larger habitat for biodiversity conservation (Mittelman
2001). This is associated with their coverage of more than 600 million ha of the land area in the
tropics which accounts for about 40% of the total forest area as well as the formation rates
estimated at 9 million ha year™ (Brown and Lugo 1990). Moreover, FAO (1996) estimated the area
of secondary forest in 1990 in Asia to be 87.5 million ha while the figures for Latin America and
Africa were 165 and 90 million ha, respectively. These data and the awareness of the accelerated
changes in the forest situation in countries like the Philippines, Indonesia, China, and Malaysia
strongly suggest future goods and services obtained from the tropical forests would increasingly
be sourced from secondary or some other kinds of anthropogenically-induced forests such as the
timber, environmental services, biodiversity conservation, and forest products for the rural poor
(De Jong et al. 2001).

The total land area in Indonesia is estimated to be 190 million hectares and 2/3 of these are
referred to as forest areas managed by the Ministry of Forestry while the remaining 1/3 is for
business (HGU) and building (HGB). However, the National Land Agency (BPN) indicated 7.5 million
hectares of land has the potential to be abandoned, both in and outside the forest areas, and
several people have assumed these lands have no usefulness. However, they have certain
ecological and economic benefits and several studies have been conducted on the ecological
aspect such as the floristic composition and structure of the tropical secondary forest in Borneo
Island as well as the less information provided on the ecological and economic aspects of tropical
abandoned land in East Kalimantan. This study was, therefore, conducted to determine the
ecological aspect such as floristic structure, composition, and species diversity as well as the
economic aspect of standing trees such as log price, logging cost, profit margin, and stumpage
value in an abandoned land. The findings are expected to be useful in conserving and managing
tropical forest and environmental ecosystems.

2. Materials and Methods

2.1. Study Site

The study was conducted in Salo Cella Village, Muara Badak Sub-district, Kutai Kartanegara
Districts, East Kalimantan Province, Indonesia with the geographic location of 0°17'18.7"S
117°18'08.2"E as shown in Figure 1. Salo Cella is one of 13 villages in Muara Badak located 10 km
from the capital of Sub-district with a population of 57.712 most of which are farmers and an area
of 939.09 km? dominated by lowland mixed dipterocarp forest. Moreover, the average monthly
and amount of rainfall were recorded to be 141 mm and 11 raindays in 2017 (Statistics Kutai
Kartanegara Regency 2018). The subdistrict is administratively bordered by Marang Kayu Sub-
district, Anggana Sub-district Samarinda City, Makassar Strait, and Tenggarong Seberang Sub-
district on the north, south, east, and west respectively. Furthermore, the sectors of Muara Badak
with economic potentials are oil and gas, fishery, and plantation.
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2.2. Data Collection

The vegetation and economic surveys of the study site were conducted from March to August
2019 through the establishment of six subplots sized 20 m x 20 m. Moreover, all woody trees with
DBH of > 5 cm within the plot were enumerated and their species identified.
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Figure 1. Map of the study site in Muara Badak Sub-district, Kutai Kartanegara District, East
Kalimantan Province, Indonesia.

2.3. Data Analysis
2.3.1. Ecological Aspect
Individual basal area (BA) and volume (V) were determined using the following formulas
(Husch et al. 1982):
Individuals BA = 1t (DBH/2)2. 10™* SRS | §
Individuals V =% 1t x DBH2. 10*x H x f. . (2)
where: DBH is the diameter at breast height (cm), ‘H’ is tree height (m), and ‘f" is the form factor.
The dominant species within the plots were measured using the Importance Value Index (IVi)
(Fachrul 2007):

RF = (Frequency of a species / Total frequencies of all species) x 100 .............cc....... (3)
Rd = (The number of individual species / Total number of individuals) x 100 ........ (4)
RD = (Total basal area for a species / Total basal area for all species) x 100 ............... (5)

IVi=RF +Rd +RD
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where: RF is relative frequency, Rd is relative density, and RD is relative dominance.

The species diversity for standing trees in the study site was described using four indices
including Shannon-Wiener’s diversity index (H'), Simpson’s dominance index (Ds), Pielou’s
evenness index (J'), and Margalef’s richness index (R) (Odum 2005):

S O OO (9)
In(S)
O (10)
Inn

where n; = number of individuals of the i- th species, N = total number of all the individuals in a
unit area, and S = number of species in each plot.
2.3.2. Economic Aspect

The equivalent merchantable height, number of logs, and diameter class are presented in Table 1
while the reduction factors of log price based on the diameter class are shown in Table 2.

Table 1. Merchantable tree heights.
Diameter class (cm) Number of logs (5 m long) Equivalent merchantable height (m)

15-30 1 5
+30-60 2 10
+60-75 3 15
75 ke atas 4 20

Source: Forestry Department of Pinansular Malaysia (FDPM) (1997)

Table 2. Reduction cost of log price.

DBH size class (cm) Reduction factor
15-29 0,450
30-44 0,300
45-49 0,150
50-54 0,025

55 and above 0,000

Source: Noor et al. (1992) and Hanum et al. (2001)

Logging cost was reported to be IDR480.000,00 (Hikmat, 2005) while the profit ratio was 30%
(Noor and Shahwahid, 1999). Therefore, the equation to calculated the profit margin (Noor and
Shahwahid, 1999) is presented as follows:

PM, =33 (RXPR)/(1+ PR)

i=1 j=1
Where PMj; = profit margin, P; = log price for each species at sawmill and diameter class, PR =
profit ratio, i = an index for each species (i =1, 2, 3, 4, ...., n), and j = an index for diameter class (i
=1,2,3,4,..,n).
Meanwhile, the stumpage values were calculated using the following equation:

nk
Sy =2 > V(R +Cy +PM)

i=1j-1
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Where S; = stumpage value for each species and diameter class (USD ha), V; = volume of timber
for each species and diameter class (m?), P; = log price for each species at sawmill and diameter
class (USD m™), C; = average logging cost (USD ha), PMj; = profit margin (USD m3), i = an index for
each species (i=1, 2, 3,4, ..., n),and j = an index for diameter class (i= 1, 2, 3, 4, ...., n).

3. Results and Discussion
3.1. Ecological Aspect
3.1.1. Diameter at Breast Height (DBH) and Height Distributions

There was a difference in the density of trees in the DBH classes as observed with the
formation of L-shape characterized by the reduction in the total number of trees as the DBH
increased as illustrated in Figure 2. The abandoned land was also observed to be dominated by
smaller DBH classes with more than 70% of all trees having values > 5 cm in the 5.0-10.0 cm class.
Moreover, the tree diameter distribution formed a reverse-J-shape (Feldpausch et al. 2007;
Alvarez-Yépiz et al. 2008) while the distribution of the classes of the height was skewed slightly
positively as shown in Figure 3 with approximately 58% of the trees included in the 5.1-10.0 m
class.

100

80
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40

Number of individuals (trees)

5.0-15.0 15.1-25.0 25.1-35.0 >35.0

DBH sized class (cm)

Figure 2. Distributions of diameter at breast height (DBH) in 0.24 ha of abandoned land.
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Figure 3. Distributions of height at different ages in 0.24 ha of abandoned land.

3.1.2. Density, Basal Area, and Volume

The density, basal area, and volume of species at a DBH of > 5 cm are presented in Table 3.
The density was found to be 126 trees in 0.24 hectare and the dominating species of trees based
on the number of individuals include Macaranga tanarius with 38, Bridelia sp. with 20, and
Homalanthus sp. with 11. Regarding the basal area and volume per hectare, three dominant
species were also observed and they include Bridelia glauca with 2.10 m? ha! and 23.24 m® ha?,
Pterospermum javanicum with 1.64 m? ha and 18.42 m* ha?, and Ficus sp. with 1.24 m? ha* and
11.74 m?® ha™ for basal area and volume respectively. This, therefore, means these three species
covered more than 58 percent of the total volume while other six species including Trema
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Orientalis, Trema Orientalis, Glochidion sp., Duabanga moluccana, Pometia pinnata, and Cananga
odorata had more than 3.70 m® ha.

3.1.3. Importance value index (IVi)

The study site was dominated by light-demanding pioneer and fast-growing species in terms
of IVi as presented in Table 4. However, the same four species observed to be predominant with
total basal area and volume were also found for the 1Vi and they include Macaranga tanarius with
50.60%, Bridelia glauca with 49.13%, Pterospermum javanicum with 29.05%, and Ficus septica
with 22.56%. The other three species discovered to be following the aforementioned were
Homalanthus sp., Trema Orientalis, and Glochidion sp. with 18.89, 16.10, and 11.53% respectively.
Furthermore, the seedling and saplings plants of Ficus aurata and Macaranga sp. were also
common based on the Summed Dominance Ratio (SDR) in 3 and 5 years of fallow lands in Sarawak
(Karyati et al. 2013). This is in line with the findings of Karyati et al. (2018) that trees species in
lands abandoned for 5 and 10 years were dominated by Macaranga spp.

3.1.4. Species Diversity

The species diversity or heterogeneity (H' values) of the plot studied were categorized as
'intermediate’ (Odum 2005) according to the results presented in Table 5 while a low ecological
dominance (Ds value) was also observed which means there were few or almost no species
dominating the site. This was also supported by the high value of J' indicating all the species are
evenly distributed in the community. These values may, however, be due to the high number of
trees per hectare and the number of species. Generally, the increasing diversity (H'), evenness (J'),
and richness (R) caused a reduction in dominance (Ds) in accordance with the findings of a
previous study that tree diversity declined while dominance increased linearly along a disturbance
gradient (Sapkota et al. 2010).

Table 3. Density, basal area, and volume of species (DBH of > 5 cm) in the study site.

Average of Total of Total
. " Number of Average of h
No. Species Family individuals DBH (cm) height basal area volume
(m) (m2ha?) (m*ha?)

1 Bridelia glauca Phyllanthaceae 20 15.7 11.7 2.10 23.24
2 Pterospermum javanicum Malvaceae 8 24.1 16.6 1.64 18.42
3 Ficus septica Moraceae 5 235 11.0 1.24 11.74
4 Trema Orientalis Cannabaceae 4 213 10.8 0.69 5.60
5 Macaranga tanarius Euphorbiaceae 38 8.8 7.7 1.04 5.28
6 Glochidion obscurum Phyllanthaceae 3 22.7 15.3 0.51 5.18
7 Duabanga moluccana Lithraceae 1 29.0 22.0 0.28 3.94
8 Pometia pinnata Sapindaceae 2 19.8 22.0 0.27 3.80
9 Cananga odorata Annonaceae 2 17.5 13.5 0.27 3.72
10 Nephelium sp. Sapindaceae 3 18.6 11.7 0.37 2.99
11 Nauclea sp. Rubiaceae 2 13.4 14.0 0.13 1.39
12 Artocarpus elasticus Moraceae 1 22.0 12.0 0.16 1.24
13 Homalanthus sp. Euphorbiaceae 11 7.6 6.5 0.23 1.07
14 Archidendron pauciflorum Fabaceae 1 16.1 15.0 0.08 0.83
15 Unknown species 1 Anacardiaceae 3 12.1 7.3 0.15 0.74
16 Dillenia borneensis Dilleniaceae 2 116 9.5 0.10 0.65
17 Diospyros sp. Ebenaceae 4 9.3 5.8 0.13 0.46
18 Pternandra sp. Melastomataceae 2 11.8 7.0 0.09 0.41
19 Macaranga gigantea Euphorbiaceae 1 11.2 9.0 0.04 0.24
20 Fordia splendidissima Fabaceae 4 7.2 5.3 0.07 0.24
21 Unknown species 2 Anacardiaceae 1 12.3 6.0 0.05 0.19
22 Eusideroxylon zwageri Lauraceae 3 5.7 8.0 0.03 0.16
23 Vernonia arborea Asteraceae 1 9.5 6.0 0.03 0.12
24 Syzygium sp. Myrtaceae 2 6.7 6.0 0.03 0.11
25 Baccaurea sp. Phyllanthaceae 1 8.0 8.0 0.02 0.11
26 Unknown species 3 Unknown family 1 7.6 6.0 0.02 0.07

Total 126,0 373.0 2735 9.75 91.97

Average 4,8 14.3 10.5 0.38 3.54
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Average of Total of Total
. " Number of Average of h
No. Species Family individuals DEBH (cm) height basal area volume
(m) (m?ha?) (m®ha?)
Maximum 38.0 29.0 22.0 2.10 23.24
Minimum 1.0 5.7 5.3 0.02 0.07

Note: DBH = diameter at breast height. The values were calculated based on vegetation surveyed in 0.24
hectare.

Table 4. Importance value index (1Vi) of trees (DBH of > 5 cm) in 0.24 hectare of the study site.

No. Species Family RF (%) Rd (%) RD (%) Vi (%)
1 Macaranga tanarius Euphorbiaceae 9.80 30.16 10.64 50.60
2 Bridelia glauca Phyllanthaceae 11.76 15.87 21.50 49.13
3 Pterospermum Malvaceae 5.88 6.35 16.82 29.05

javanicum
4 Ficus septica Moraceae 5.88 3.97 12.70 22.56
5 Homalanthus sp. Euphorbiaceae 7.84 8.73 2.32 18.89
6 Trema orientalis Cannabaceae 5.88 3.17 7.04 16.10
7 Glochidion obscurum Phyllanthaceae 3.92 2.38 5.23 11.53
8 Diospyros sp. Ebenaceae 3.92 3.17 1.35 8.45
9 Cananga odorata Annonaceae 3.92 1.59 2.80 8.30

10 Nephelium sp. Sapindaceae 1.96 2.38 3.82 8.17
11  Unknown species 1 Anacardiaceae 3.92 2.38 1.54 7.84
12 Nauclea sp. Rubiaceae 3.92 1.59 1.29 6.80
13 Eusideroxylon zwageri  Lauraceae 3.92 2.38 0.34 6.64
14 Pometia pinnata Sapindaceae 1.96 1.59 2.72 6.27
15 Fordia splendidissima  Fabaceae 1.96 3.17 0.71 5.85
16 Syzygium sp. Myrtaceae 3.92 1.59 0.30 5.81
17 Duabanga moluccana  Lithraceae 1.96 0.79 2.82 5.58
18 Dillenia borneensis Dilleniaceae 1.96 1.59 0.99 4.54
19 Pternandra sp. Melastomataceae 1.96 1.59 0.93 4.48
20 Artocarpus elasticus Moraceae 1.96 0.79 1.62 4.38
a1 Archidendron Fabaceae 1.96 0.79 0.87 3.62

pauciflorum

22 Unknown species 2 Anacardiaceae 1.96 0.79 0.51 3.26
23 Macaranga gigantea Euphorbiaceae 1.96 0.79 0.42 3.18
24 Vernonia arborea Asteraceae 1.96 0.79 0.30 3.06
25 Baccaurea sp. Phyllanthaceae 1.96 0.79 0.21 2.97
26 Unknown species 3 Unknown family 1.96 0.79 0.19 2.95

Jumlah 100.00 100.00 100.00 300.00

Note: RF= relative frequency, Rd=relative density, RD=relative dominance; IVi=zimportance value index.

Table 5. Diversity indices of trees with DBH of > 5 cm in the study site.

No. Diversity indices Value
1 Shannon-Wiener diversity index (H') 1.23
2 Simpson dominance index (Ds) 0.09
3 Pielou evenness index (/') 0.87
4 Margalef species richness (R) 5.17

Note: The values were calculated according to the 6 subplots sized 20 m x 20 m each.

The study showed the floristic structure, composition, and diversity were related to the
existence and importance of the abandoned land dominated by fast-growing species. Moreover,
the species of tree on the site had ‘intermediate diversity’ (H'), ‘low dominance’ (Ds), and ‘high
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evenness’ (J') and the same was found for seedling-sapling plants with DBH<5 cm and tree plants
with DBH>5cm in 3, 5, 10, and 20 years after the lands have been fallowed (Karyati et al. 2013;
Karyati et al. 2018). This, therefore, means abandoned land has important ecological roles.
Furthermore, the information on the composition and diversity of plant regeneration at early
stages of secondary succession on fallow lands is useful for biodiversity conservation and also
provide social and economic values for future forest (Karyati et al. 2013). This shows it is necessary
to understand the ecological and economic aspects of abandoned lands in order to manage and
conserve them during successional periods in the tropic.

3.2. Economic Aspect
3.2.1. Log price

The results showed the log prices for 10 species at the sawmill were different while Table 6
shows there were 525 stems ha™ on the abandoned land. Moreover, the total and mean log price
were USD1,462.02m3 and USD56.23m>, respectively with the highest values obtained at
Eusideroxylon zwageri of Lauraceae with 526.85 USD m?, Diospyros sp. of Ebenaceae with
USD263.3 m™3, Pometia zwageri of Sapindaceae with USD125.13 m™, and Artocarpus odoratissimus
of Moraceae with USD69.15 m™. Furthermore, most of the other 22 species had the same value or
were under USD65.86 m™,

Table 6. Number of stems at abandoned land and log price.

No. Species Family (s::::‘t:g_i) P; (USD m)
1 Eusideroxylon zwageri Lauraceae 13 526.85
2 Diospyros sp. Ebenaceae 17 263.43
3 Pometia pinnata Sapindaceae 8 125.13
4 Artocarpus odoratissimus ~ Moraceae 4 69.15
5 Archidendron pauciflorum  Fabaceae 4 65.86
6 Nephelium sp. Sapindaceae 13 59.27
7 Pternandra sp. Melastomataceae 8 44.45
8 Dillenia borneensis Dilleniaceae 8 16.46
9 Macaranga tanarius Euphorbiaceae 158 16.46
10 Trema orientalis Cannabaceae 17 16.46
11 Syzygium sp. Myrtaceae 8 16.46
12 Homalanthus sp. Euphorbiaceae 46 16.46
13 Nauclea sp. Rubiaceae 8 16.46
14 Glochidion obscurum Phyllanthaceae 13 16.46
15 Fordia splendidissima Fabaceae 17 16.46
16 Vernonia arborea Asteraceae 4 16.46
17 Macaranga gigantea Euphorbiaceae 4 16.46
18 Cananga odorata Annonaceae 8 16.46
19 Duabanga moluccana Lithraceae 4 16.46
20 Baccaurea sp. Phyllanthaceae 4 16.46
21 Unknown species 1 Anacardiaceae 13 16.46
22 Unknown species 2 Anacardiaceae 4 16.46
23 Unknown species 3 Unknown family 4 16.46
24 Bridelia glauca Phyllanthaceae 83 16.19
25 Pterospermum javanicum  Malvaceae 33 15.09
26 Ficus septica Moraceae 21 13.17
Total 525 1,462.02
Mean 20 56.23

Note: P = log price for each species at sawmill and diameter class.
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The log price depends on the species and diameter class of log such that trees with high
timber quality and many sales in the market have higher log prices. However, a bigger diameter at
breast height (DBH) led to a lower reduction factor and higher log price. This means it is easier to
produce different kinds of products from the logs with big DBH and timber volume. Moreover,
high community demand for logs of particular species usually increases their prices in the market
in accordance with the laws of demand.

Trees with high log prices are in a small number on the abandoned land with an average of 20
stems ha? for each species. The Eusideroxylon zwageri (Lauraceae) had only 13 stems ha?,
Diospyros sp. (Ebenaceae) with 17 stems ha while Pometia pinnata (Sapindaceae) and Artocarpus
odoratissimus (Moraceae) had 8 stems ha™ and 4 stems ha?, respectively. This is, however, in line
with the law of supply which states that a smaller supply of the commodity to the market leads to
a higher price.

A different result was, however, observed with other species such as Macaranga tanarius
(Euphorbiaceae) with a total number of 158 stems ha™ and a log price of USD16.46 m™® and other
families and species with low log prices. This means several factors determine the price of log in
the market and they include tree diameter, timber quality, consumer taste, and others. According
to Noor et al. (2007a), the market price is the first point of sale where the product is sold freely in
the competitive market.

3.2.2. Logging Cost

Logging cost was the same for each species of trees and was found to be USD35.12 m?
including the costs for the chainsaw man, machine used, fuel, and depreciation. Table 7 shows the
total and mean logging costs in the abandoned land were USD1,212.24 ha' and USD46.62 ha
respectively with the lowest being USD0.72 ha™ for 4 stems from Anacardiaceae family while the
highest was USD277.17 ha™ for 21 stems from Ficus septica (Moraceae).

Logging cost is, however, not determined by the number of trees cut but by the volume such
that a higher estimation of log volume leads to a higher logging cost. Moreover, trees with high
diameters were discovered to have more volume and vice versa, and those with small diameters
were also found to have needed shorter logging time. Germain et. al. (2019) found two
statistically significant variables influencing unit logging costs and they include volume per area
harvested and the owner/operator experience such that an increase in these factors is expected to
lower the per-unit logging costs, with experience variable having the least effect.

Table 7. Logging cost of trees.

No. Species Family (slumn;bhear_l) Cij (USD ha)
1 Ficus septica Moraceae 21 277.17
2 Bridelia glauca Phyllanthaceae 83 264.77
3 Pterospermum javanicum Malvaceae 33 258.63
4 Trema orientalis Cannabaceae 17 77.30
5 Glochidion obscurum Phyllanthaceae 13 58.19
6 Macaranga tanarius Euphorbiaceae 158 49.69
7 Nephelium sp. Sapindaceae 13 39.72
8 Duabanga moluccana Lithraceae 4 31.42
9 Pometia pinnata Sapindaceae 8 30.31
10 Cananga odorata Annonaceae 8 29.90
11 Artocarpus odoratissimus Moraceae 4 18.08
12 Nauclea sp. Rubiaceae 8 11.99
13 Unknown species 1 Anacardiaceae 13 11.55
14 Diospyros sp. Ebenaceae 17 11.32
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No. Species Family (S:I;:nn:bhe;_l) Cij (USD ha)
15 Archidendron pauciflorum  Fabaceae 4 9.68
16 Dillenia borneensis Dilleniaceae 8 9.43
17 Homalanthus sp. Euphorbiaceae 46 8.61
18 Pternandra sp. Melastomataceae 8 3.46
19 Fordia splendidissima Fabaceae 17 2.64
20 Unknown species 2 Anacardiaceae 4 1.80
21 Macaranga gigantea Euphorbiaceae 4 1.57
22 Eusideroxylon zwageri Lauraceae 13 1.26
23 Vernonia arborea Asteraceae 4 1.13
24 Syzygium sp. Myrtaceae 8 1.12
25 Baccaurea sp. Phyllanthaceae 4 0.80
26 Unknown species 3 Unknown family 4 0.72
Total 525 1,212.24
Mean 20 46.62

Note: Cj = logging cost of the tree.

3.2.3. Profit Margin

The total profit margin of selling logs was found to be USD337.39 m with an average of
USD12.98 m=. The highest value of USD121.58 m™ was obtained from Eusideroxylon zwageri
(Lauraceae) while the lowest was recorded to be USD3.04 m™ for Ficus septica (Moraceae) as
shown in Table 8.

The factors determining the profit margin include the log price of each species at the sawmill
and the class diameter such that the opportunity of the seller to make profit increases with a
higher price and the log diameter.

Table 8. Profit margin.

No. Species Family P; (USD m3) PM;; (USD m?3)
1 Eusideroxylon zwageri Lauraceae 526.85 121.58
2 Diospyros sp. Ebenaceae 263.43 60.79
3 Pometia pinnata Sapindaceae 125.13 28.88
4 Artocarpus odoratissimus Moraceae 69.15 15.96
5 Archidendron pauciflorum  Fabaceae 65.86 15.20
6 Nephelium sp. Sapindaceae 59.27 13.68
7 Pternandra sp. Melastomataceae 44.45 10.26
8 Dillenia borneensis Dilleniaceae 16.46 3.80
9 Macaranga tanarius Euphorbiaceae 16.46 3.80
10 Bridelia glauca Phyllanthaceae 16.19 3.74
11 Trema orientalis Cannabaceae 16.46 3.80
12 Syzygium sp. Myrtaceae 16.46 3.80
13 Homalanthus sp. Euphorbiaceae 16.46 3.80
14 Nauclea sp. Rubiaceae 16.46 3.80
15 Glochidion obscurum Phyllanthaceae 16.46 3.80
16 Fordia splendidissima Fabaceae 16.46 3.80
17 Vernonia arborea Asteraceae 16.46 3.80
18 Macaranga gigantea Euphorbiaceae 16.46 3.80
19 Cananga odorata Annonaceae 16.46 3.80
20 Duabanga moluccana Lithraceae 16.46 3.80
21 Baccaurea sp. Phyllanthaceae 16.46 3.80
22 Unknown species 1 Anacardiaceae 16.46 3.80
23 Unknown species 2 Anacardiaceae 16.46 3.80
24 Unknown species 3 Unknown family 16.46 3.80
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https://www.google.com/search?safe=strict&q=Phyllanthaceae&stick=H4sIAAAAAAAAAONgVuLUz9U3MM0xzjZaxMoXkFGZk5OYV5KRmJyamAoArAPBwR4AAAA&sa=X&ved=2ahUKEwizko3DhLHhAhWC8XMBHQXJCW4QmxMoATAUegQICxAQ
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No. Species Family P;; (USD m*) PM; (USD m3)

25 Pterospermum javanicum Malvaceae 15.09 3.48

26 Ficus septica Moraceae 13.17 3.04
Total 1,462.02 337.39
Mean 56.23 12.98

Note: P = log price at sawmill and diameter class; PMj; = profit margin.

3.2.4. Stumpage Value

The stumpage value was determined by the timber volume, log diameter, log price at the
sawmill, and profit margin for each species and the total valued obtained was USD2,159.36 ha™.
However, Figure 4 shows eight species had economic values above the mean stumpage values on
the abandoned land with the mean contribution found to be USD83.05 ha™ while 18 species of
other trees had values under the mean stumpage values.

The studies conducted in other location found different stumpage economic values, for
example, in Ayer Hitam Forest Reserve, Puchong, Selangor, it was estimated to be RM34,278,980
for timber, RM67,192 for medical plants, RM773,090 for dependence of indigenous people,
RM865,770 for potential recreation benefits, and RM2,39 billion for conservation value based on
Malaysian adult population (Noor et. al. 2007b). Even though the values obtained in this study are
lesser than the ones in Noor et. al. (2007b), it, however, shows abandoned land has many trees
with potential economic values.
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Figure 4. Stumpage values of trees at abandoned land.

4. Conclusion

The abandoned lands in the tropics have several functions, both from the ecological and
economic aspects. Ecologically, the structure and floristic diversity in the early secondary
succession is expected to be ecotone towards the primary succession and this means the lands
plan important roles in the conservation of soil, water, and the environment. In addition, they also
have potential economic values for individuals and the community. Therefore, basic information
on ecological and economic aspects of the abandoned lands is required to land management and
conservation in the future.
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