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STUDY ON THE ACCOUNTABILITY OF INDONESIAN MUNICIPAL

LAND USE ASSESSMENT AS A PROCESS OF URBAN PLANNING
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The urban land use control system in the Indonesian spatial planning system (ISPS)
faces insufficient accommodation of the various values of the land. Spatial Planning Law
26/2007 (SPL 26/2007) was issued to address the insufficiencies. This law promotes the
coordination system of spatial planning and land use controlling system. However, it has
been criticized for bearing the institutional problems of land use assessment (LUA), such
as the conflict in authority between central and local governments, incapable
administrators, less-transparent processes, and unaccountable and disintegrated policies
of land use. Additionally, these institutional problems are serious for the proper analysis |
and evaluation of the municipal LUA, Concerning the municipal government’s authority,
the improvement of the capability of the LUA needs to be prioritized.

The argumentations over the accountability of the LUA in Indonesian municipalities |
are based on the inherent difficulties in attaining comprehensive consideration of the
various land values through to the analysis and decision making, Many scholars argue
that SPL 26/2007 and the Ministerial Regulation 50/2009 are uncertain to manage the
LUA. Based on the above background, this study tries to propose the improvement idea
of the management of the LUA. Precisely, employing the Forester’s features of the
rational planning system, this study sets three objectives, 1) to investigate the practical
limitation of Indonesian municipal planning and LUA, 2) to investigate the conceptual
priority of the LUA features by the practitioners’ perspective, 3) to investigate the
practical constraints toward rational LUA based on the practitioners’ evaluation. Here,
The Forester’s features are ‘Agent’, ‘Setting’, ‘Problem’, ‘Information’, and ‘Evaluation
/Learning’, which are a set of the LUA attributes that forms the process as well as the
behavior and culture of the practitioners in the LUA.

“This study is organized by seven chapters. Chapter 1 introduces the discussion of the
LUA in the Indonesian planning system. Chapter 2 provides an overview of the ISPS and
land use administration. Chapter 3 reviews the conventional discussions to define the
theoretical position of this study, and introduces the conventional discussions about the
fragmented practical constraints. Chapter 4 investigates a controversial case of Malang
city to obtain the practical situation and the constraints in the LUA and decision making.

Chapter 5 investigates the different conceptual perspectives between the practitioners
(municipal officers and academic experts) about the priority of the Forester’s features in
the LUA. Chapter 6 is the investigation of the most crucial feature as the constraints of
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the LUA accountability based upon the practical experiences of the practitioners. Chapter
7 summarizes and concludes the study.

For the first objective, Chapter 4 analyzes the controversial development permission
of a shopping mall in Malang city. The important argumentations and actions of the actors
are sorted, and then analyzed with the relation to the laws/regulations and plans. From the
analysis, the contradicted land use criteria of the laws to the plan were found. It also
causes dysfunctional council’s roles to assess the mayor’s actions and decision. The
unperformed provincial right to assess the municipal problems was also pointed as
practical constraint. According to the Forester’s features, the contradicted criteria and the
dysfunctional council are associated with the ‘Problem’ and “Agent’.

Since the discussion of the first objective is focused on the practical relation among
the actors (agents) in a certain case, the second and the third are designed as the
theoretical approach.

For the second objectives (Chapter 5), the practitioners are asked conceptually about
the most important Forester’s feature in the rational LUA to accommodate various land
use values. By using AHP, the priority among the features was figured out. The different
perspective between the academic experts and the municipal officers was analyzed. For
the academic experts, ‘Problem’ is the first priority. Meanwhile, the officers take ‘Setting’
as their prioritized feature. This difference corresponds to the institutional roles of the
practitioners in the LUA,

The above conceptual priority proposes the essential goal of the LUA. As the next
step, Chapter 6, for the third objective, the practitioners are asked a) which feature is the
most constraint based on their experience in conducting the LUA, and b) the strength of
the influence between the features based on the pair-wise comparison. DEMATEL
analysis is employed to analyze these two data. For a), the ‘Agent’ and ‘Setting” are
appointed as the two influencing constraints by the practitioners. It means that ‘Agent’
and ‘Setting’ are the critical improvement features toward rational LUA. Regarding b),
‘Agent’ is found to affect other features.

Thus, the improvement of the ‘Agent” should be a critical key feature toward rational
LUA. Practically, clearer definition of ‘Agent’ is required in the MR 50/2009. The certain
criteria of the LUA members, and the proper expertise and experiences of the officers is
also required. Similarly, assuring the comprehensive expertise of the academic experts to
represent the various values should be considered. '

Further, to draw the rational LUA, the improvement of ‘Agent’ should support the
‘Setting” as the next target of the improvement. Particularly it is the better access to the
mayoral decision making. Strengthening the institutional position of the LUA on SPL
26/2007 is important. Here, transparency and controlling partnership should be clearly
defined so that the LUA conclusion is well accommodated in the mayor’s final decision.

(863 words)
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Many important warm-season perennial grasses reproduce Vegefatixrely as well as by
seed as a method of asexual reproduction called apomixis, and some ploidy levels can occur
within a genus. Thus, improvement of these grass species through conventional breeding '
has been extremely difficult and some grass species have poor seed fertility. The objectives
of this study were to 1) establish alternative propagation system of vegetative grasses
especially dwarf cogongrass (Imperata cylindrica L.) and dwarf napiergrass (Pennisefum
purpureum Schumach) via multiple-shoot clumps (MSCs) formation, 2) supply a suitable
material for the transformation of dwarf napiergrass and 3) examine some genetic
transformation conditions by particle bombardment in dwarf napiergrass. ,
Dwarf cogongrass (Inperata cylindrica L.) was developed as a dwarf mutant through
heavy-ion beam irradiation in 2005. The dwarf mutant could be expected to use as a new
variety for a cover plant with a low maintenance, although it has poor seed fertility. To
overcome this difficulty, we established an efficient nursery production system for dwarf]
cogongrass. Attempts have been made to mass propagate of this grass in liquid culture and|
investigated genetic stability of this regenerants. Multiple-shoot clumps were initiated from
apical meristem of dwarf cogongrass on Murashige and Skoog (MS) solid medium| -
supplemented with 0.1 -mg 17! 2.4-dichlorophenoxyacetic acid (2,4-D) and 2.0 mg L
benzylaminopurine (BAP). Mass propagation conditions were created from MSCs cultured
in MS liquid medium containing 0.05 mg L' 2,4-D and 0.5 mg L'l BAP. The fiesh weight
of MSCs were measured in liquid culture. When smaller MSCs (< 2 mm in diameter) were
transferred to half-strength hormone-free MS solid medium, plant regeneration occured at &
very high frequency (93.3%). These tissues showed a high regenerative potential with|
approximately 350 green shoots recovered within 50 days from 60 regenerating clumps.
Furthermore, root elongation was vigorous in the regenerants growing in the same medium.
Regenerated plants were acclimatized in hydrated Jiffy-7 pellets for 30 days and then grown,
in soil as nursery plants. ‘ ‘
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Three primer combinations were used and resulted in 43 scorable Amplified fragment
length polymorphism (AFLP) fragments that were amplified by AFLP analysis. All
regenerants showed the same banding pattern as the original dwarf cogongrass and no major]
genetic variations were observed between them. :

The dwarf napiergarss is leafier and contains higher nutrients than normal type to
napiergrass. However, the propagation of this grass is performed by stem cutting, so that if
is difficult to spread widely. I vifro culture techniques have been used as a tool for rapid
multiplication and production of grass in high quality nursery. In this study, we established
lan in vitro propagation system of dwarf napiergrass via MSCs from shoot apices. Shoof]
apices as initial explants were isolated aseptically from shoot-tillers, and cultured on ir vifro
MS medium containing 3.0 % sucrose and 0.3% phytagel. Hormone concentrations in the
culture medium for the explants were important to induce high quahty clumps. The most]
. leffective phytohormone treatment for MSCs induction was 0.1 mg L1 2,4-D plus 2.0 mg 1, :
BAP. The addition 'of 50 uM CuSOq4 could increase the percentage of MSCs proliferation.
Plant regeneration frequency was achieved up to 84% by culturing the MSCs on solid MS
~ Imedium containing 0.1 mg L1 NAA and 2.0 mg LBAP. All regénerants were succesfully
transplanted to potting soil and grown to maturity. Compared to control plants, in vifro
regenerated plants did not show any significant difference (P> 0.05) on morphological
characteristics and DNA content using flow cytometry analysis.

It is important for genetic transformation to provide continued supply of lngh-quahty
target tissues. We established an efficient emblyogemc callus “culture system on dwarf]
hapiergrass. Embryogenic c¢allus was induced from shoot apices on MS medium
supplemented with 2.0 mg 1'2,4-D and 0.5 mg L} BAP, and regenerated many shoots on|
MS medium with 2.0 mg L' BAP, The embryogenic calli were bombarded with a vector]
PAHC25 containing a herbicide resistance gene (bar) and B-glucuronidase (GUS) gene. -
Osmotic siress (mannitol and sorbitol) affected the rate of transient GUS expression and
transformation efficiency, The best of osmoticum for embryogenic callus was found at 0.3
M mannitol and 0.3 M sorbitol. Now, we are performing bialaphos selection by
transforming calli.

This research can 1evea1 information about micropropagation system for dwarf
grasses, mainly cogongrass and dwarf napiergrass, which would be an alternative tool for
nursery supplier in the future. Furthermore, embryogenic calli could supply high quality|
materials for genetic transformation and showed the high rate of transient GUS expression.
In this study, we first attempted to establish transformation system in cogongrass and
napiergrass. Agronomically important genes will be introduced in further improvement of
this grass in future.
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Development of hydroponic cultivation techniques of sweet pepper

(Capsicum annuum L) for tropical areas
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The most disadvantages of hydroponics/soilless are high costs of capital and
energy inputs, and high degree of management skills required for, successful production.
As a result, soilless culture is not frequently used in Bangladesh. Therefore, it is
necessary to develop a low-cost and simple hydroponic system of crops like sweet
pepper. A series of experiments were conducted from 2009 to 2012 to develop a simple
hydroponic cultivation system for Bangladesh.

Firstly, six cultivars of sweet pepper (‘Wonder bell’, ‘Furupi-red’, ‘Papri-E-red’,
‘Papri new-E-red’, ‘AVRDC PP 0436-6055> and ‘AVRDC PP 0436-6006") were grown
under two growing conditions of high temperature (=30°C) and low temperature (24 °C).
Capsaicin content in fiuits increased at high temperature (=3 0°C) in ripe fruits. Regarding
cultivars, the highest capsaicin content fruits found in ‘AVRDC PP0436-6006’, but the
second highest capsaicin with the highest yield found in ‘Papri new-E-red’.

Secondly, a modified nutrient solution was developed for high quality sweet
pepper production. The above-mentioned six cultivars of sweet pepper were grown by
applying three nutrient formulations (Hoagland and Arnon No. 2, double strength of
Hoagland and Arnon No. 2, and customized nutrient formulation). The highest capsaicin
in ‘“AVRDC PP0436-6006°, but the second highest in ‘Papri new-E-red” were found when
applied customized nutrient solution. The improving trends in yield and yield
contributing characteristics were found in customized nutrient solution.

Thirdly, an alternative liquid fertilizer source (nigari) was used in soilless culture
of sweet pepper. Nigari, an effluent of salt industries, is an inexpensive alternative
fertilizer source. Two sweet pepper cultivars (‘Papri new-E-red” and ‘AVRDC:
PP0436-6006°) were grown with three nigari rates (standard nutrient solution as control,
2 ml-L! nigari + additional N-P-K to equal the standard, and 4 mL-L7 nigari +
additional N-P-K to equal the standard). Results revealed that 2 mL-L" nigari
significantly improved growth, yield and fruit quality of sweet pepper. RGR, NAR, and
their related components were also improved when applied 2 mL L nigari. Meanwhile,
fruit quality parameters, namely pl, titratable acidity (TA) and °Brix, and antioxidant
content increased with increasing rate of nigari. Furthermore, capsaicin and f-carotene
increased with the advancement of fruit ages, whereas ascorbic acid decreased 45 days
after fruit set. '




Fourthly, proper irrigation management was established in sweet pepper cv.
‘Papri new-E-red’. Treatments included above-mentioned three nigari rates and three
daily application timings (T; = 0700 HR + 1500 HR, T, = 0900HR + 1500 HR, and T3 =
0700HR -+ 0900HR + 1500 HR) for each nigari rate. Results revealed that transpiration (E),
leaf conductance (g;), maximum photosynthesis (Amay) and initial slope of photosynthesis
were the highest, and light compensation point (LCP) and leaf vapor pressure deficit
(LVPD) were the lowest at 2 mL-L " nigari at both of vegetative and reproductive growth
stages. The highest E, g., and Ay were observed in Tz at both plant growth stages. Leaf
gas exchange parameters showed that nuirient solution application timing at 0700, 0900
and 15100 HR a day was better for obtaining high yield of sweet pepper with nigari at 2
mb- L7,

Fifthly, physicochemical properties of four substrate mixtures (50% coconut coir
+ 45% bora + 5% burned soil, 50% coconut coir + 45% perlite + 5% burned soil, 50%
carbonized rice husk + 45% perlite + 5% burned soil, and 50% sawdust + 45% perlite +
5% burned soil) and their effects on growth and yield of sweet pepper cultivars (*Papri
new-B-red’ and ‘AVRDC PP0436-6006") were evaluated. Carbonized rice husk and
coconut coir improved the properties of growing media mixtures. As a result, growth and
yield of sweet pepper increased in carbonized rice husk and coconut coir based media.
mixfures.

Lastly, an experiment was conducted to develop a low-cost and simple (LCS)
hydroponics structure. The cost of hydroponic system mainly depends on structural
construction and commercial hydroponics depends on electricity. Therefore, it is needed
to develop a modified hydroponics siructure that can reduce initial cost. In this study, a
L.CS hydroponic system was developed. The system was constructed from low-cost
materials such as styrofoam or wooden slices, polyethylene, and used fabrics. The LCS
hydroponics does not require electricity unlike other hydroponics systems, which is the
most positive aspect for practical use of this system in Bangladesh and it requires very
little technical knowledge for constructions and maintenance. Sweet pepper was produced
successfully in LCS hydroponics. It can be suggested that LCS hydroponics system can
be used for producing vegetable in Bangladesh.

Finally, a soilless vegetable production package program was developed for
Bangladesh. It can be concluded that high-quality and high antioxidant content fruits of
sweet pepper cv. ‘Papri new-E-red’ or ‘AVRDC PP0436-6006" can be grown under high
temperature at around 30 °C using a LCS hydroponic system in carbonized rice husk or
bamboo chips or coconut coir based growing substrate with customized nutrient solution
and/or nigari as an alternative liquid fertilizer at 0700, 0900 and 1500 HR a day in sweet

pepper.
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Molecular cloning and characterization of free radical generation-related genes from
kuruma shrimp, Marsupenaeus japonicus .
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Computer science is the systematized field of knowledge and fechnology conceming computation. Its
realistic beginnings can be traced back to the formalization of the concept of an effective procedure
and the advent of excellent digital computers. Computer science has two major components : first, the
findamental mathermatics and theories underlying computing, and secorxd, engineering techniques for
the design of computer systems — hardware and software. Theoretical computer science falls under
the first area of the two major components. It had its beginnings in various fields: physics,
mathematics, linguistics, electric and electronic engineering, physiology, and so on. Out of these studies
came important ideas and models that are central to theoretical computer science, In theoretical
computer science, ﬂleTmmgmachnlelmpIayedanmnber of important roles in understanding and
exploiting basic concepts and mechanisms in computing and information processing. It is a simple
mathematical model of computers which was infroduced by Turing in 1936 to answer findamental
problems of computer science — ‘What kind of logical work can we effectively perform 7 If the
restrictions in its siructure and move are placed on the Turing machine, the restricted Turing machine
is less powerfull than the original one. However, it has become increasingly apparent that the
characterization and classification of powers of the restricted Turing machines should be of great
importance. Such a study was active in 1950°s and 1960’s. On the other hand, many researchers have
been making their effects to investigate another findamental problems of computer science — ‘How
complicated is it to perform a given logical work ?” The concept of compuational complexity is a
formalization of such difficulty of logical works. In the study of computational complexity, the
complexity measures arc of great fmportance. Tn general, it is well known that the computational
complexity has originated in a study of considering how the computational powers of various types
of auntomata are chamcterized by the complexity measures such as space complexity, time complexity,
or some other related measures.

Afcerﬁ'yat,thegrowﬂiofﬁﬁpromsmgofpidoﬁalinfcnmaﬁonbycompuiermsra;ﬁdinﬂlosedays
Therefore, the problem of computational complexity was also arisen in the two-dimensional
information processing. M. Blum and C. Hewitt first proposed two-dimensional automata, and
investigated their pattem recognition abilities in 1967. ‘Since then, rescarchers in this field have been
linvestigating many properties about automata on a two-dimensional tape. By the way, the question of
whether processing three- or four-dimensional digital pattems is much difficult than two-dimensional




ones is of great inferest from the theoretical and practical standpoints, In recent years, due to the
advances in many application areas such as computer graphics, computer animation, image ROCESSINg,
video processing, virtual reality, robotics, and so on, the study of three- or four-dimensional aufomata
as the compufational model of three- or four-dimensional paftemn processing has been meaningful.
However, it is conjectured that the three- or four-dimensional pattem processing as its own difficultics
not arising in two-dimensional case. One of these difficulties occurs in recognizing topological
properties of three- or four-dimensional pattems because the three- o four-dimensional neighborhood is
more complicated than two-dimensional case. Generally speaking, a property or relationship is
topological only if it is preserved when an abitrary ‘rubber-sheet” distortion is applied to fhe pictures.
For example, adjacency and connectedness are topological; area, elongatedness, oconvexity, straightness,
eto. are not Three-dimensional automata were first proposed by A. Rosenfeld in 1980°s, and
four-dimensional automata were first proposed by M. Sakamoto in 2002. During the past thirty years,
new automata on three- or four-dimensional tapes have been proposed and many properties of such
automata have been obtained.

This dissertation is a study of various aufomata moving on multi<fimensional tapes. The main
purpose of this dissertation is to propose new aufomata models on three- or four-timnensional tapes,
and investigate their accepting powets. Specifically, path-bounded four-dimensional finite avtomata,
cooperating systems of finite automata on three- or four-dimensional tapes, four-dimensional parallel
Turing machines, marker versus inkdot on four-dimensional tapes, bottom-up pyramid cellular acceptors
with four-dimensional layers are dealt. This dissertation consists of eight chapters. Chapter 1 provides
the background and the motive of the stdy of accepting powers of various automata, and
summarizes the main results in this dissertation. Chapter 2 summarizes the formal definitions and
notations necessary for the studies from Chapters 3 through 7. Chapier 3 infroduces four-dimensional
ﬂmﬁmmmmvmwﬂnwmmmﬂmmofnmhMmmmmmdem&m
restricted nondeterminism. We consider the possibility to count the number of different
nondeterministic computation paths on any input. Tn particular, we deal with seven-way
four-dimensional finite automata with multiple input heads operating on four-dimensional input tapes.
Chapter 4 proposcs a cooperating system of four-dimensional finite automata as one model of
fowr-dimensional automata, and mainly investigates the accepting powers of a cooperating system of
seven-way four-dimensiorial finite automata. Chapler 5 proposes a four-dimensional paraflel Turing
machine, and deals with a hardware-bounded four-dimensional paralle] Turing machine in which each
side-length of each input tape is equivalent, and investigates some acoepling powess. Chapfer 6
investigates the recognizability of four-dimensional connected pictures by alternating multi-inkdot finite
anfomata, and shows some acoepling properties of them. In Chapter 7, bottom-up pyramid cellular
acceptor, which is restricted version of the pyramid ceflular acceptor is investigated. In Chapter 8, we
conclude this dissertation by summarizing the results and discussing the problems which have been
argued throughout the dissertation. We state this dissertation for input tapes which each sidelength is
emnvﬂmtﬁmndnp@s3ﬂmugh7mmtbrtomﬂm&mrdmalnﬁemt Finally, we would
liketohopeﬁlatsmnemmolvedqwctlonsaboutﬁnsdmsatahmmﬂbee}qahmtedmﬁﬁnmrm
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