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Dear Ugo Chiayetta.

Thanks for sending the results of reviewer comments. We have improved the manuscript
based on the comments. Thanks to reviewer for giving the beneficial inputs. We will also
check the English by sending to professional proof reader.

Here, we response to reviewer comments:

Reviewer # |

1. We have added the i ding the seven-year disturbed forest had more
shrubs and herbs.

2. We also separated the results and discussion.

3. We have made Appendix 1 consisting of the species list (presence and absence in the
each forest type.

Reviewer #2

1. We have improved the introd pecially first three

2. We added information related to the plots in Figure 3.

3. Results have been separated with discussion.

4. The figures and Tables are checked correctly.

5. The conclusion part has been improved.

Reviewer #3
1. We think that Tambrusy is still part of the Birds of Peninsula, therefore we used it in the
title.

2 We added explanations on how remnant forests have high diversity.
3. We have clarified concerning Glochidion sp.
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Dear Dr. Murdjoko:

n on Manuscript 1D ASR-2020-0008.R1

It s a pleasure to accept your manuscript entitied "VEGETATION DYNAMIC POST-DISTURBANCE IN TROPICAL RAIN FOREST OF IRD'S HEAD PENINSULA OF WEST PAPUA, INDONESIA” In its current form for publication In the Annals of Siivicultural Ressarch. The comments of
the reviewer(s) who reviewed your manuscript are included at the foot of this letter.

TMPORTANT: Be aware that 3 language style editing could be requested prior to produce the proof|
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ing schedule is not already available. When a proof will be ready you will be requested to return a feedback comment. Meanwhile, please, double check if your manuscript text, figures and tables comply with author's guidelines and further send correct files.

Author’s quidelines can be found here:
nals-crea.dscience.it/inde i Guidelin

‘Thank you for your fine contribution. On behalf of the Editors of the Annals of Silvicultural Research, we ook forward to your continued cantributions ta the Journal.

Sinceraly,

or. Ugo Chiavetta

Editor-in-Chief, Annals of Silvicultural Research
g0.chi gov.it, dalil
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Research paper

Vegetation dynamic post-disturbance in tropical rain forest of
Birds’s Head Peninsula of West Papua, Indonesia

Petrus Tawer!, Rudi Maturbongs?, Agustinus Murdjoko®, Marthen Jitmau?®, Dony Djitmau?, Rima Siburian?,
Antoni Ungirwalu?, Alfredo Wanma®, Zulfikar Mardiyadi®, Jimmy Wanma®, Alexander Rumatora®, Wolfram
Mofu?, Anton Sinery?, Sepus Fatem?, Nithanel Benu?, Relawan Kuswandi?, Krisma Lekitoo?, Lisna Kahyati®,
Junus Tambing?*

Received: 1/04/2020 Accepted: 29/10/2020 Available online: 26/4/2021

ABSTRACT The tropical rainforest has a high level of biodiversity and plays an important role as a stable ecosystem. However,
an anthropogenic disturbance took place in some parts of the tropical rainforest. The recovery of the disturbed forest is less scien-
tifically understood. Therefore, this study aims to examine the recuperation process of vegetation in Fef, Tambrauw Regency, and
West Papua, in Indonesia by comparing the composition of primary forest life forms as control of the natural, five-year disturbed, and
seven-year disturbed forest. The results showed that the species diversity in the primary forest was not significantly different from
the seven-year disturbed forest while the five-year disturbed forest was significantly different from the two types mentioned earlier
Moreover, the similarity index showed that the primary and seven-year disturbed forest were identical and both were different from
the five-year disturbed forest. In addition, eight life forms were enumerated, viz. bamboo, climber, fern, herb, rattan, shrub, small
tree, and large tree in which they were dynamic during the post-disturbance compared to primary forest. The residual forests should
therefore be part of the intention of local people and government, in other not to exploit the forests by allowing the disturbed forests
to recuperate naturally.

KEYWORDS: Cluster Dendrogram, Shannon-Wiener index, Pielou's evenness, New Guinea.
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2. The affiliation on the second and third position (2 and 3), should be “Universitas Papua” as shown below :
1 - Universitas Papua - Program Studi Magister lImu Lingkungan — Indonesia

2 - Universitas Papua - Fakultas Kehutanan — Indonesia



3 - Universitas Papua - Pusat Penelitian Keanekaragaman Hayati (PPKH) — Indonesia

4 - Kementerian Lingkungan Hidup dan Kehutanan Republik Indonesia —
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Tools

competItion as mteraction, resulting 1 the variation
of vertical structure, taxonomic composition, densi-
ty, and presence in the forest (Laughlin and Abella
2007, Murdjoko et al. 2020, Picard 2019, Zangaro et
al. 2016).

The tropical rainforest has long been formed
since primary forests were not affected by anthro-
pogenic activities (Berry et al. 2010, Yamada et al.
2013). With this, this forest ecologically has reached
the climax phase. Furthermore, the successional
process is dynamic since there is a factor that alters
the climax phase such as disturbance, fire, disas-
ter, and climatic factors that change the structure,
taxonomic diversity, as well as ecological factors.

Fill & Sign | Comment

rapua PTOVINCE, e developIent oI IMITastrictire
has consumed materials such as wood. Therefore,
during the development especially in Fef (district
capital of Tambrauw), the forest is used for sev-
eral years to meet the wood demand which leads
to forest fragmentation. This condition has divided
the forest into disturbed and undisturbed forests
(Spracklen et al. 2015). Meanwhile, the disturbed
forest did not receive specific treatment to recover
and only allow the disturbed forest to recuperate
naturally.

Therefore, the recovery process in disturbed
forests was studied by comparing the species veg-
etation, life form, density, and distribution with the

Indonesia
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* Corresponding author: agustinus.murdjoko.papua@gmail.com
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primary forest. This study aims to investigate the
vegetation dynamic post-disturbance in the tropical
rainforest since the research related to forest recov-
ery in Papua Primary Forest is less known. Then, it
was hypothetically assumed that the disturbed for-
est had a different composition of taxonomic diver-
sity and life forms compared to the primary forest
as a result of the recovery process.

Materials and methods

Study Area

The research took place in the forest of Fef,
Tambrauw Regency, West Papua, Indonesia, and
the study area was geographically distributed from
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4. The words of “Primary forest and Primary Forest” should be lower lowercase as (primary forest and primary forest)

P. Tawer, R. Matursonas, A. Murpuoko, M. Jmwau, D. Dumwvau, R. Sieurian, A. UnarwaLu, A, Wanma, Z. Marovani, J. Wanma, A. Rumatora, W. Moru,
A. Swery, S. Farem, N. Benu, R. Kuswanoi, K. Lexioo, [EKaHYAT, J. Taveng
Vegetation dynamic post-disturbance in tropical rain forest of Birds's Head

ninsula of West Papua, Indonesia

Data collection

The forest was grouped into three types, namely
primary forest (PF) as control of the natural forest,
five-year disturbed forest (5yr) where timber ex-
traction was experienced in 2014, and seven-year
disturbed forest (7yr) where timber extraction was
performed in 2012. Then, the twenty plots were
placed randomly in each forest type assuming that
the plots were as representational data for each of
these types. For primary forest plots, two locations
of forests were taken to cover the condition (ten
plots for each primary forest). The plot size (A) is
20m x 20m for collecting vegetational data with a
diameter of at least 20 cm within the plot, a subplot
of 10m x 10m (B) to obtain data of vegetation with
diameter less than ZO(m and Ln ger than 10 cm, sub»
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the elevation of the area is about I50m a.s.I. and
surrounded by mountainous areas with an altitude
ranging from around 800 m to 1,500 m a.s.L.. The area
is closed to Fef, the capital of the Tambrauw Regen-
cy where the development is still being conducted
to prepare the infrastructure facility. Therefore, the
forest around this area is disturbed ecologically by
taking the timber to meet the development process-
es. The intensity of timber action is unknown
clearly. Thereafter, the disturbed forest is left to re-
cuperate naturally where the process took time in
and 2014 (Fig. 1).

Figure 1 - Location of the research. Twenty pl
era located in each location o

s were located in each

ry forests (Primany forest and Primary Forest 2). In

imen, then sent it to the Herbarium Papuaense of
“Balai Penelitian dan Pengembangan Lingkungan
Hidup dan Kehutanan (BP2LHK) Manokwari”
and Herbarium Manokwariense (MAN) Pusat Pe-
nelitian Keanekaragaman Hayati Universitas
Papua (PPKH-UNIPA), Manokwari. The scientific
names of vegetation followed The Plant List (TPL)
(at the website: http:/www.theplantlist.org/) and
the conservation status is checked in The Interna-
tional Union for Conservation of Nature's Red List
of Threatened Species (at the website: https:/www.
iucnredlist.org/).

e-year disturbed forest and sew
otal, plots were

n-year disturbed forest while ten
0.
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PP RD RIS TY T e
index of species i, RFY, is the relative frequency
of species i, RDe, is the relative density of species
i, and RDo,is the relative dominance of species i
Meanwhile, the data index from plots of understory
followed IV=RFr.+RDe,

Results

of between

Primary Forest and Disturbed Forests
In all types of forest, 100 species were counted
(Appendix 1) out of 81 genera and 54 families in to-
tal. Meanwhile, there is a tendency for the number
of species, genera, and family number to increase
in the primary forest, five-year disturbed forest, and
seven-year disturbed forest, respectively (Tab. 1).
The forest changed as a result of the disturbance
and formed the different types of forest. Therefore,
the disturbed forests differed from the primary for-
est based on the similarity index showing in the den-
drogram (Fig. The forests were grouped as two
major fores namely primary forest and disturbed
forests (Syr and Tyr) and the species diversity of life
form showed the significant differences between the
forest types (One-way ANOVA, F, _=1.506, P=0.016),
but the species evenness in the types of the forest
did not significantly show the differences (One-way
ANOVA, F, 207, P=0.310). In addition, the spe
cies diversity in the prima
significantly from the seven
while the five-year disturbed forest was signil

forest does not differ
wr disturbed forest

ant-

PF sy "
200:0.14 (o) 1.0820.16 (a) 2.1520

+004 080:004 081008
index (JSns

20 28 41

25 31 51

20 37 65

* The signiticance of F values from the ANOVA & indicated. P < 0.05.
= The no significance of F values from the ANOVA is indicated: P > 0.05.
Dittarent lowercase fettars show the significant differances

SD stands for standard deviation

The three forests showed differences in
ily dominancy where five families as shown in
Figure 3 obtain from the abundance of individu-
als for each family. Furthermore, the Whittaker
plots showed the five most abundant families.
primary forest was dominated by the families of
Dipterocarpaceae 1%), Lauraceae (13.88%),
Sapindaceae (11.33%), aceae (11.09%), and
Gnetaceae 1%). The five-year disturbed forest
was abundantly formed by Piperaceae (18.80%),
Euphorbiaceae (16.19%), Malvaceae (11.86%), Po-
aceae (8.05%), and Phyllanthaceae (7.61%). In the

»s were domi-
nated by Moraceae (9.40%), Phyllanthaceae (8.66%),
Rutaceae (7.57%), Zingiberaceae (7.40%), and Dip-
terocarpaceae (6.92%)

The dominant species of three types of forest
indicated the difference as the dynamic of species
composition that compensated for the disturbance.

ly different from the two types earlier mentioned  Furthermore, the five-dominant species in each type
50 Annals of Silvicultural Research
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tion (Chacén-Labella et al. 2014, Magrach et al. 2014,
Muler et al. 2014, Rasingam and Parthasa 2000,
Saldana et al. 2014).

Implementation of Ecological
Understanding to Promote the Natural

The disturbed forest showed the increase of the
number of species from certain life forms indicating
that some species are benefiting from the alteration
of ecological conditions. Furthermore, the disturbed
forests are the process of secondary succession, in
which the species composition of life form changes
(Farneda et al. 2018, Paz et 2016). The dy
ics of remaining forests indicate that the forests
are naturally recuperating as part of the process of
secondary succession (Piotto et al. 2019). Remain-
ing forest growth is described as the natural ability
of the forest to reach the ecosystem equilibrium, in
which there is ecological succession. Based on the
severe disruption in the past, the remaining forests
require a longer time to recover (Murdjoko 2013,
Nichol et al. 2017, Rahman and Tsukamoto 2015).
Therefore, the residual forests need to be part of the
intention of local people and the government not to
exploit the forests allow the disturbed forests
to recuperate natur Aditionally, the silvicultur-
al treatments in the remaining forest are conducted
to promote the growth and regeneration of forests
such as liberation and liana cutting (Addo-Fordjour
etal. 2014, de Avila et al. 2017, Pérez-Salicrup 2001).
However, to carry out the silvicultural treatments,
the stakeholders and local community need to be
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