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The environment becomes the main topic for researcher since it affects the balancing of
the earth. A number of physical activities can bring over an unbalancing of earth by releasing
different pollutants in the environment. Heavy metal treatment becomes a particular concern
for researchers due to their recalcitrance and persistence in the environment.
Microencapsulation is one of the advanced methods to separate and purify various substances
since there are some lacks in solvent extraction method. In microencapsulation method,
extractants can be packaged within the microcapsules with many useful properties.

Porous polymeric particles are solid-phase adsorbents which employed
microencapsulation for a phenolic oxime extractant used for copper (II) ion extraction. Three
different types of porous polymeric particles impregnated with the extractant were
successfully prepared and used for copper (II) ion removal. They were interconnected
spherical pores type (PDVB), small pores type (commercial XAD-4), and multicores type
(PVA/Alg-GA) polymeric particles. Those three types of the polymeric particles had
different in diameter size and morphology which means the diffusion rate of particle
adsorbed onto the polymeric particle was also different.

Extraction of copper (II) ion into three different types of polymeric particles was studied
on the extraction equilibrium and the extraction kinetics. The result showed copper (II) ion
was successfully extracted into the various types of the polymeric particles (PDVB, XAD-4,
and PVA/Alg-GA) impregnated with the extractant at lower pH range. In the case of pH
effect on the extraction, the adsorbent structure did not affect the pH dependency on the
extraction. As copper (II) ion concentration increased in the solution, the amount of copper
(IT) extracted was also increased and reached the constant value at the hlgher concentration of
copper (II) ion in the solution. The extraction behavior of Cu(Il) with the polymeric particles
conformed well to Langmuir-type adsorption.

Complex formation between Cu(Il) and the extractant was identified via visual
identification of the particles to light green form white. By considering the purity of the
extractant, it was suggested that two extractant molecules reacted with one Cu(Il) ion in the
polymeric particles. Furthermore, the Fourier transform infrared spectrum showed an
interaction between the interconnected spherical pores (PDVB) polymeric particle wall and
the extractant. In addition, the electron paramagnetic resonance spectrum indicated that the
structure of the extractant-Cu(Il) complex in the polymeric particles is a distorted octahedral
structure composed of two extractant molecules, which consist of two nitrogen and two
oxygen atoms, and two water molecules in axial positions of complex molecules, and its
geometrical structure is similar to that in the solvent extraction system.

The extraction kinetics of copper (II) from aqueous solution into three different types of
polymeric particles was influenced by the amounts of the extractant entrapped in the
polymeric particles and also their structure. The amount of copper (II) extracted into all types
of polymeric particles increased with time and reached a plateau after a longer contact

time. The extraction mechanism of copper (II) into all types of polymeric particles impregnated with the
extractant was found to obey Pseudo-second order kinetics and mass-transfer diffusion models. It is
suggested complex-formation and mass-transfer diffusion is the predominant rate-determining step in the
copper (I) extraction process from aqueous solution into the polymeric particles.
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Indonesia has great attention on agricultural development. The main goal of agricultural
development is increasing agricultural production besides improving farmer’s income and
welfare. Since 1960, Indonesian government has supported mechanization by launching
government programs that distribute free machinery tools and equipment for small-scale
farmers. Most of farmers in Indonesia are categorized as small-scale farmers who tend to
prefer hand tractors which are more suited to areas under 2 ha as opposed to large machines,
such as four wheeled tractors. From total number of hand tractor available in Indonesia, more
than 50% are exist in Java island. As the part of Java island, East Java is a province with
good rice production. Furthermore, in 2015, Jember regency led the rice production by
supporting 7.64% of East Java total rice production. Therefore, the aim of this thesis is to
analyze the performance of small-scale farmers in Jember regency who use hand tractors.
Furthermore, this thesis can be reference for policy maker to improve the performance of the
farmers.

In order to achieve the aim, information from 144 respondents of six districts in Jember
regency was collected. By using structured questionnaire, data about socio-economic
characteristics such as age, gender, family labor, education, land condition, and hand tractor
use was reported. So was data about production costs and income per season. Based on the
data, performance of small-scale farmers in Jember regency, Indonesia was analysed by
using descriptive analysis, profitability analysis and Data Envelopment Analysis Slack-Based
Measure (DEA SBM).

Most of the small-scale farmers hired hand tractors. The descriptive analysis was used to
identify socio-economic characteristic. From the socio-economic characteristics, availability,
skill, costs and land condition are the main constraints that hinder small-scale farmers from
hand tractors ownership. Owning hand tractor is risky for small-scale farmers. Therefore,
individual ownership of hand tractors tends to be uneconomical. Small-scale farmers tend to
choose the safe option which is by hiring hand tractors.

Based on the profitability analysis in production cost and revenue, hand tractor usage is
profitable for small-scale farmers in Jember regency. The production cost of small-scale
farmers is lower than national standard set up by government. The labor cost of small-scale
farmers is lower than national standard. On the other hand, the costs of hand tractors are
higher than the national standard. The gross margin of small-scale farmers is 83.7%, whereas
national standard is 46.7%. Based on profit function analysis, the gross profit of small-scale
farmers is significantly influenced by hand tractor cost.




Technical efficiency by DEA SBM used to evaluate performance of small scale farmers
in production process (input-output). Technical efficiency analysis showed that only 6.25%
of the small-scale farmers have best performance and were categorized as strongly efficient.
They made the most use of their agricultural inputs (production costs) efficiently, so they
may obtain higher income. It was noticed that the inefficiency of small-scale farmers was
based on both poor agricultural inputs utilization (managerial inefficiency) and failure to
operate at optimal scales (scale inefficiency).

Recommendation for the sake of the farmers must be suggested to government as the
policy maker. Counseling, workshop, and control about hand tractor usage, maintenance, and
reparation must be given by the government. Optimization of group of farmers is very
important besides to avoid agricultural risk, better farmers’ income and welfare can be
achieved.
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Napiergrass (Pennisetum purpureum Schumach), a Cy4 tropical grass that produces
plentiful, nutritious green forage, is considered an excellent feed source for livestock
raised under grazing systems and green chopping in tropical regions and temperate
Kyushu, Japan. Napiergrass phenotypes include normal, semi-dwarf (DL), and dwarf
Taiwan line (7734). The dwarf and DL genotype canopy structures contrast with that of
normal Napiergrass, cv. Merkeron (ME), and the dwarf types are better suited for
grazing than the normal type, as they have a higher tiller number and leaf blade
percentage and exhibit high persistence in southern Kyushu. In the first part of this
study, yield and quality attributes of the canopy structure were characterized over a
range of Napiergrass genotypes (7734, DL, and ME) to assess their grazing suitability.

Leaves of tropical grasses, including Napiergrass, are susceptible to frost damage,
and plant growth ceases when subjected to frost. However, frost-damaged leaves form
foggage, which is expected to be suitable for use as stored herbage over winter in the
same way as hay and silage are processed during the summer. However, no research
findings are available for grazing of beef cows on Napiergrass foggage as autumn-saved
pasture. Rotational grazing is an intensive grazing management strategy that provides
livestock with a continuous opportunity to consume fresh grass in an active growth
stage. DL Napiergrass can adapt to intensive rotational grazing by beef cows, thus
enabling expansion of cultivation areas in southern Kyushu. However, grazing
management on 7734 Napiergrass pastures has not been examined in this region. The
tropical legume lablab bean (Dolichos lablab L.) was found suitable for mixed cropping
with tropical grass to increase crude protein content in herbage and milk produced by
grazing dairy cows in Thailand. The second part of this study, therefore, was conducted
to examine grazing potential on foggage and fresh grass of semi-dwarf and true dwarf
Napiergrass genotypes, intercropping with lablab bean in southern Kyushu.




In the first part of the study, 7734, DL, and ME plant densities were 4, 2, and 1 plant
m 2, respectively. The relative light intensity (RLI) and dry weight of plant fractions
were obtained by stratified clipping at the first and second cuttings in early September
and late November, respectively. Plant height was in the order ME (199 cm), DL (128
cm), and 7734 (88 cm) at the first cutting, and 7734 tended to have higher tiller density,
dry matter yield, and leaf area index than DL and ME at both cuttings. The canopy RLI
of 7734 tended to decrease more with the decline in strata compared with DL and ME,
which corresponded with the lowest 7734, followed by DL and ME at both cuttings.
Genotype 7734 exhibited the greatest digestibility, highest crude protein concentration,
and lowest structural carbohydrate concentration, which would be favorable for grazing
breeding beef cows.

In one-day intermittent grazing by Japanese Black (JB) beef cows on foggage
pasture from December to March, 2017, 1-4 months after the first frost, grazing time on
Napiergrass increased until late February, and pasture height and herbage mass decreased
consistently with grazing. In rotational grazing on pastures of the two Napiergrass
genotypes, the pre- and post-grazing plant height was higher for DL than 7734 in mixed
cropping with lablab bean by three JB breeding beef cows during pregnancy over two
cycles, from mid-July to early September 2017. Herbage mass was roughly comparable
between the two genotypes in the first cycle, whereas it decreased considerably for 7734
in the second cycle. However, the genotypes exhibited similar herbage consumption.
Moreover, dry matter intake (DMI) tended to be higher for 7734 than for DL in the first
cycle. Live-weight (LW) gain increased with grazing, averaging 0.79 kg/head/day, with
19 g DM/kg LW/day of DMI. Therefore, the LW of breeding beef cows was at least
maintained under rotational grazing without additional feed supply for 56 days in
summer in southern Kyushu.

In order to maximize livestock production and pasture sustainability and longevity,
the impact of grazing animals on community structure and strategies to maintain a
functional ecosystem in the pasture must be considered in rotational grazing
management. The grazing system described here thus represents a management tool that
allows pasture managers to control the frequency and duration of grazing and rest
periods to optimize both livestock and plant performance. The optimal, and therefore
most sustainable, combination of year-round grazing management on dwarf-type
pastures of Napiergrass in the Kyushu region remains to be determined.
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In Japan, the amount of aquaculture production has been growing. Yellowtail (Seriola
quinqueradiata), amberjack (S. dumerili), and kingfish (S. lalandi) are the most extensively
cultured fish species, and account for 58% of the total production in farmed fish. Lactococcus
garvieae causes one of the most serious diseases in fish belonging to the genus Seriola, resulting
in a significant decrease in aquaculture production. Bacteriophages infecting bacteria could bring
beneficial for host such as host fitness and virulence (lysogenic phages) and also use for treatment
bacterial disease by apply phage therapy (lytic phages). There is no information about lysogenic
phages infecting L.garvieae from marine fish and lytic phages was also not characterized
appropriately for wide application. The aims of this study are to isolate and characterize and
conduct comparative genome analysis for both lysogenic and lytic bacteriophages of L.garvieae
isolated from marine fish from 1974 to recent year. The results of this study revealed that total
12/16 genotypes of L.garvieae were demonstrated to integrate with prophages by PCR assays, in
which 10 phages were successfully isolated. The DNA of 10 phages was digested with EcoRI and
then separated using biased sinusoidal field gel electrophoresis (BSFGE). The result of BSFGE
showed that 10 phages were highly homologous, namely PLgT-1. The TEM analysis revealed that
PLgT-1 belongs to the virus family Siphoviridae. The PLgT-1 was then demonstrated to be
released frequently during cell division in a nutrient-rich environment or in natural seawater. For
lytic phages, morphological analysis revealed that all three phages PLgW-1, PLgY16 and
PLgY30, belonged to the family Siphoviridae and had a minor difference in morphology. These
phages lysed a high prevalence of their hosts with 93.75% bacterial genotypes of the L. garvieae
shown the sensitivity. The results of the efficacy of plating assays were affected by these phages
and the bacterial hosts, in which phage efficacy was obviously affected by the bacterial cell
capsule. The wide host ranges and influence of cell capsule on phage efficacy investigated in this
study could be useful to formulate an appropriate strategy for using these phages to control various
genotypes of L. garvieae causing infectious diseases for marine fish. The comparative analysis
revealed that there was a limited similarity between four phage genomes (lysogenic and lytic) with
other phage genomes demonstrating they are novel phages. Notably, proteins and genomic
architecture of these phages shared similarity to that of a variety of L. lactis phages.
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Virological characterizations and comparative genomic analysis of bacteriophages infecting
Lactococcus garvieae isolated from marine fish species
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Study on Gaze Estimation Method using Analysis of the
Electrooculogram Signals and the RGB-D Sensor
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