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Plastid Targeting of Alpha-amylase І-1 in Rice Cells 
 

Hirokazu Ogihara1, Aya Kitajima-Koga1, Takashi Takamatsu2, Kazusato Oikawa1,  
Kentaro Kaneko1 and Toshiaki Mitsui1, 2 

 
1Department of Applied Biochemistry, Niigata University, 8050, Ikarashi 2-no-cho, Nishi-ku, Niigata City,  

Niigata 950-2181, Japan 
2Graduate School of Science and Technology, Niigata University, 8050 Ikarashi 2-no-cho, Nishi-ku, Niigata City,  

Niigata 950-2181, Japan 
________________________________________________________________________ 
 
Plants store the starch as energy to grow up. α-Amylase is an enzyme that hydrolyses of α-1,4 glycoside 
linkage in α-linked polysaccharides such as the storage starch in endosperm to yield glucose and maltose. 
Many isoforms of α-amylase were identified in various cereals, and their genes have been cloned. In 
Oryza sativa, 10 genes and more than 20 types of isoforms are known. Rice α-Amylase isoformI-1 
(AmyI-1) is typical secretory glycoprotein bearing N-linked oligosaccharide side chains. The secretory 
glycoprotein is synthesized as a precursor protein with N-terminal signal peptide in rough endoplasmic 
reticulum (ER). N-glycosylation is also initiated in the ER, and exported to the Golgi apparatus. The 
carbohydrate chain on glycoprotein is modified in the Golgi apparatus, and then the mature glycoproteins 
leave to their final destination. Confocal image analysis of rice cells transiently expressing AmyI-1 fused 
to green fluorescent protein (Amy I-1-GFP) showed the localization of AmyI-1-GFP in the Golgi 
apparatus and plastids. In addition, a large portion of AmyI-1-GFP expressed transiently also co-localized 
with a simultaneously-expressed fluorescent plastid marker in onion epidermal cells. AmyI-1 would be 
involved in degrading assimilatory starch in plastid. 
 
Many chloroplast proteins have transit peptides that are signal for entering to the interior of plastid. They 
are transported to plastid via multiprotein complexes that are translocon at the outer envelope membrane 
of chloroplast (TOC) and translocon at the inner envelope membrane of chloroplast (TIC). However, 
AmyI-1 doesn’t have typical transit peptide. The transient expression of a series of carboxy-terminal 
truncated AmyI-1-GFP in the onion cells system showed that the region from Trp301 to Gln369 is 
necessary for plastid targeting of AmyI-1. Recently, we succeeded in solving the crystal structure of 
AmyI-1. The point mutation experiment suggested that Trp-302 and Gly-354, located on the surface and 
on opposite sides of the AmyI-1 protein, are possibly involved in the plastid targeting. We are further 
analyzing the enzyme function of point-mutated AmyI-1(W302A). On this presentation, we discuss 
mechanism and physiological significance of plastid targeting of AmyI-1. 
 
Keywords: Rice, α-amylase, plastid, golgi 
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Effects of High-pressure and Subsequent Heat Treatments on Reducing the Spore 
Survival of Food Materials 

 
Miyuki Ogino and Tadayuki Nishiumi* 

 
Graduate School of Science and Technology, Niigata University, Niigata 950-2181, Japan 

________________________________________________________________________ 
 
A high-temperature sterilization of up to 120 °C has been considered to be necessary for killing the heat-
resistant spore-forming bacteria such as Bacillus genus bacteria which cause food deterioration and food 
poisoning. However, the heat sterilization significantly impairs the quality of food when the temperature 
exceeds 100 °C. The food industry has needed some strategies for reducing or eliminating the spores at 
medium temperatures of nearly 100 °C. 
 
We have already reported that the heat resistance of the spores can be decreased when high-pressure 
treatment is conducted before heat sterilization. In this case, heat sterilization at 100 °C or less was found 
to be sufficient to kill the spores. Such findings have been practically proven through our commercial-
base production of sterilized packaged cooked rice. 

 
This study introduced a sterilization method of heat-resistant spores by taking advantage of the high-
pressure treatment, using food samples such as Khao Niao (steamed glutinous rice balls which are a 
staple food in Thailand), sweet potatoes and potatoes that are difficult to sterilize. Specifically, the food 
samples were first treated at 200 MPa. After depressurization, these samples were left for 10 minutes and 
heated at nearly 100 °C to complete the sterilization. As a result, viable bacteria including spore-forming 
bacteria were not detected in any food sample. We have thus succeeded in developing a long-term 
storable staple food that can be prepared as disaster food and the sterilized root vegetables that are 
storable and portable.  
 
It has long been believed that the sterilization temperature should be set to over 100 °C to guarantee the 
safety of food designed to be long-term storable. However, we demonstrated that the medium-
temperature sterilization at nearly 100 °C can sufficiently guarantee the microbiological safety of food by 
introducing the high-pressure treatment in advance. Therefore, we propose a novel food sterilization 
method for extending shelf-life, which involves a high-pressure treatment of 200 MPa, followed by a 
medium-temperature sterilization at nearly 100 °C. The high-pressure technology is certain to contribute 
to the whole food industry because it can create a new generation of food which has a highly improved 
quality and safety. 
 
Keywords: High-pressure treatment, heat-resistant spore, medium-temperature sterilization, food 
materials 
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Arbuscular Mycorrhizal Fungal Diversities and Community Compositions in 
Turkish Arable Soils 

 
Kazuki Suzuki1*, Oguz Can Turgay2, Ibrahim Ortas3, Ali Ergul4,  

Naoki Harada5 and Masanori Nonaka5 

 
1Graduate School of Science and Technology, Niigata University, Japan 

2Faculty of Agriculture, Ankara University, Turkey 
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4Biotechnology Institute, Ankara University, Turkey 
5Faculty of Agriculture, Niigata University, Japan 

________________________________________________________________________ 
 
Turkey is one of the biggest agricultural countries. However, soil degradation problems are increasing 
due to soil salinization, erosion, miss use, overgrazing, heavy urbanization and industrialization. Soil 
erosion is the major problem and almost 86% of the land suffers from some degree of erosion in Turkey. 
Most areas in Turkey can be considered to suffer from desertification or to have high potential for 
desertification. For the restoration of degraded soil and for sustainable agriculture, the biodiversity 
investigations of indigenous soil microorganisms such as symbiotic fungi, symbiotic bacteria and plant 
growth–promoting rhizobacteria are important. Arbuscular mycorrhizal (AM) fungi form symbiotic 
associations with most terrestrial plant roots and play important roles in natural and agricultural 
ecosystems. Mycorrhizal association play a role in transfer of mineral nutrients from the fungus to the 
host plant in exchange for carbon. Especially, it is well known that AM fungal symbiosis can enhance the 
absorption of phosphorus of the host plant. However, little information is currently available concerning 
AM fungal molecular diversity or community composition in Turkish arable soils. In the light of these 
facts, we aimed to elucidate the indigenous AM fungal diversity and! community composition using 
molecular technique from several regions in Turkey, where the climatic conditions, soil characteristics 
and farming practices differ. 
 
In comparison of the regions, the AM fungal community compositions in the East Black Sea region were 
relatively simple and completely differed from those in the Mediterranean and Central Anatolian region 
presumably due to the low soil pH. The Mediterranean and Central Anatolian AM fungal community 
compositions were broadly similar. However, some AM fungi were found only in the Mediterranean 
samples. This reflects the trend that more diverse AM fungal communities are established in the 
Mediterranean region than the Central Anatolian region. 
 
Under different fertilization managements, the plant compost treatment showed higher AM fungal 
diversity compared with the chemical fertilization and farmyard manure plots. Although AM fungal 
diversity varied with treatments, AM community structure in the plot of chemical fertilization tended to 
differ from the other non-fertilization and organic fertilization treatments. The foreign AM fungal species 
applied as a bio-fertilizer were not dominant in the field. These results strongly suggest that the 
inoculated AM fungal species could easily be replaced by endogenous ones that are well-adapted to the 
environments. 
 
Keywords: Arbuscular mycorrhizal fungi, community analysis, molecular diversity, southern 
Mediterranean Turkey 
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Antagonistic Effects of Bacillus spp. on Growth and Development of  
Sclerotinia sclerotiorum and Potential as Biological Control of White Mold Disease 

 
Md. Muzahid E. Rahman1,2,3, Delwar M. Hossain2, Kazuki Suzuki3, Ayaka Shiiya3,  

Kazushi Suzuki4, Tapan Kumar Dey1, Masanori Nonaka4 and Naoki Harada4* 
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________________________________________________________________________ 
 
Biological control with Bacillus-based biocontrol agents offers a smart alternative to synthetic pesticides 
for sustainable management of white mold disease caused by Sclerotinia sclerotiorum. In this study, eight 
effective Bacillus strains were selected from total of 120 bacterial isolates from rhizospheric soil samples 
as potential bacterial biocontrol agents using the distinct “zones of inhibition” technique on potato 
dextrose agar (PDA) plates in dual culture. Cultural, biochemical, and molecular analyses of 16S rDNA 
confirmed that four isolates were identified as B. subtilis, and the other isolates were as B. 
amyloliquefaciens. The production of hydrolytic enzymes such as chitinase, protienase etc. and the plant 
growth-promotional attributes, viz. indole-3-acetic acid production, siderophore production and ammonia 
production, of these strains were confirmed in vitro, suggesting their multifaceted abilities against plant 
pathogens. All of the tested isolates formed biofilms that were considered as additional traits for assisting 
biocontrol performance of the strains. Molecular analysis of the eight biosynthetic genes, which are 
related to antibiotic properties of bacilli, revealed that all of the isolates possess five genes: bacA for 
bacilysin, dfnM for difficidin, fenA for fengycin, ituA for iturin, and sfp for surfactin. The Bacillus isolates 
inhibited mycelial growth and suppressed formation of sclerotia during an in vitro test against S. 
sclerotiorum. Morphological deformities such as lysis of mycelia, exudation of cytoplasmic materials, 
and blackening of mycelia were found during dual culture assay. Moreover, abnormalities of apothecia, 
and germination failure of ascospores through interaction with the Bacillus isolates were observed with 
light and scanning electron microscopes, suggesting that they have highly antagonistic effects against S. 
sclerotiorum. Seed bacterization with the Bacillus isolates protected mustard seedlings in vitro up to 98% 
against S. sclerotiorum onto PDA plates. Bacterial cell suspensions on a detached leaf protected and 
delayed the leaf infection with S. sclerotiorum. In a pot experiment, infection of mustard plants with the 
pathogen decreased up to 90% after foliar spray of the Bacillus isolates. Leaves and plants remained 
healthy with the application of bacterial cells. In addition, the isolates help to increase seed germination 
and accelerated seedling vigor of mustard, signifying that they have plant growth-promoting functions. 
 
Keywords: Bacillus subtilis, Bacillus amyloliquefaciens, biocontrol,  Sclerotinia sclerotiorum 
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Antagonistic Effect of Phenazine Antibiotics Extracted from  
Pseudomonas aeruginosa Strain UPMP3 on Ganoderma boninense,  

the Causal Agent of Basal Stem Rot of Oil Palm 
 

Mui-Yun Wong1, 2*, Waheeda Parvin3, Radziah Othman4 and Hawa Jaafar5 
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________________________________________________________________________ 
 
The white rot fungus, Ganoderma boninense, is the causal agent of basal stem rot (BSR) of oil palm. BSR 
disease is threatening the oil palm industry in Malaysia and Indonesia due to the lack of an effective 
control method. The discovery of a biofungicide to control BSR would be a sustainable method. 
Pseudomonas aeruginosa was reported to produce antibiotics such as phenazine and its derivatives which 
are deleterious to the metabolic activities of microorganisms. This study was undertaken to evaluate the 
antagonistic effect of phenazine and its derivatives extracted from P. aeruginosa strain UPMP3 against 
mycelial growth of G. boninense using MEA plate dilution method. Three antibiotics: phenazine (PHZ), 
phenazine-l-carboxylic acid (PCA) and pyocyanin (PYO), and six concentrations of each antibiotic, i.e., 
0.1, 0.3, 0.5, 0.7, 0.9 and 1.0 mg/mL were used. Percent inhibition of diameter growth was calculated 
after seven days of incubation. The experiment was conducted in CRD with three replications and 
repeated twice. Data was analysed using SAS program (v9.3) at p=0.05 and comparison of means using 
LSD test. The results demonstrated that all the three antibiotics tested had significant inhibition on the 
mycelial growth of G. boninense in vitro and the optimum inhibitory concentration for all the three 
antibiotics was found to be 1.0 mg/mL. However, PHZ was the most effective with 100% inhibition at 1.0 
mg/mL followed by 92% for PYO and 79% for PCA. No inhibition on the mycelial growth of                    
G. boninense was observed in the control treatment (without antibiotic). PHZ has the potential to be 
developed as a formulation and further evaluated against BSR in the glasshouse and field. 
_______________ 
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Biocontrol Agent Against Anthracnose Disease Caused by Colletotrichum acutatum 
 in Strawberry Fruit 

 
Athidtaya Kumvinit and Angsana Akarapisan 

 

Division of Plant Pathology, Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University,  
Chiang Mai, Thailand 

________________________________________________________________________ 
 
A survey to determine the strawberry (Fragaria × ananassa Duch.) cv. Pharachatan-80 diseases were 
reached epidemic of anthracnose disease on area of highland in Chiang Mai, Thailand in 2014. This study 
10 isolates of Colletotrichum spp. were isolated from field at Nonghoi Royal Project (CN1 and CN2), 
Maehae Royal Project (CM1 and CM2), Samoengs district (CS1 and CS2) and Suthap Royal Project 
Marketing store (CK11, CK12, CK21 and CK22) in Chiang Mai, Thailand. The major disease of 
strawberry fruit was caused by Colletotrichum spp. The symptoms appear as water soaked lesions, which 
they were covered with salmon−colored spore masses. Inoculation of Colletotrichum strains into fresh 
strawberry fruits in laboratory, isolate CK21 can cause most severity symptom. The colony of CK21 
isolate were effuse, first white later becoming orange, then turning into greenish grey as the cultures aged 
and later become cover with orange to salmon conidial masses, which an average growth rate of 4.8 
mm/day on  potato dextrose agar (PDA). Conidia were fusiform, with dimension of 10.00-13.75 × 2.50-

3.75 µm.  Isolate CK21 was identified as Colletotrichum acutatum. A total of 105 isolates of antagonistic 
microbes were isolated from leaves and fruits of fresh strawberry from production area. When screening 
tested their abilities to inhibit growth of C. acutatum isolate CK21 by dual culture technique on PDA. 
Five antagonistic bacteria (K18, K27, S15, S16 and S17) were found to inhibit mycelial growth of C. 
acutatum.  Testing of antagonist bacteria 5 isolates by 40 µl of drop bacterial suspension on fresh 
strawberry fruits showed antagonistic bacterial isolate K27 and S17 efficacy in reducing disease 
incidence. The isolate K27 was Gram−positive rod shapes and isolate S17 was Gram-negative rod shapes. 
Furthermore, this study selected natural fruit films including ascorbic acid, citric acid and glycerol, the 
proper inhibitory concentration of ascorbic acid, citric acid and glycerol against C. acutatum were 
determined on PDA. It was found that 2% ascorbic acid, 1% citric acid and 10% glycerol inhibited the 
fungal growth efficacies of 61.30, 78.89 and 61.80%, respectively. This study suggests the potential of 
developing bacterial isolate K27 and S17 for the biological control of strawberry anthracnose disease. 
 
Keywords: Strawberry, anthracnose disease, antagonistic bacteria, natural fruit films, Colletotrichum 
acutatum. 
_______________ 
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Cow Time Budget Under the Heat Stress and Effects of Cooled Feed Management on 
DMI and Comfort of Dairy Cows 
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________________________________________________________________________ 
 
Objectives: Holstein Friesian is the most popular dairy cattle in the world. Dairy cows shows 
laying/resting for 12-14 hour/day (Grant and Albright, 2000). Resting time positively relates with milk 
productivity (Grant, 2007). The other hand, Holstein cows reduced productivity under the heat stress. 
Therefore, the management to moderate the heat stress and to keep the dry matter intake (DMI) is 
important. The objectives of this study are to know the cow time budget under the heat stress and to 
describe the effects of cool feed on DMI and comforts of dairy cows that managed in tie stall.  
Materials and Methods: Four late lactation Holstein cows in tie stall barn were used. Experiment was 
conducted from July to October in 2014. For three weeks monitoring period had set three times at hot 
season; July and August, and at cool season; October. In each period, THI and temperature of water for 
drink was recorded. For last 7 days, behavior of cows were observed by video camera for measuring 
respiratory rate and cow time budget, and were recorded DMI, milk yield, vaginal temperature and rumen 
temperature. At hot season, all feed were frozen for 24 hours in -20 °C before supply. Each parameter 
were analyzed by variance and t- test. 
Results: Average THI in the shed in July and August were 74.8 and 80.2 (p <0.01), both were beyond the 
72 as a reference for heat stress. In the same period, the temperature of the drinking water was 24.5 °C 
and 27.7 °C on the average. Respiratory rate on cows fed cool feed showed below 80 times / minute 
which is a reference of heat stress, though which of control feed group was over than that. However, this 
trend was not appeared in August. Duration of laying in each period were 11.5 ±1.1, 10.4 ±1.9 and 12.3 
±1.5 h in July, August and October. Duration of eating in August was 3.3 ±0.8 h and it was significantly 
shorter than other 2 periods; 5.2 ±0.5 and 5.5 ±0.4 h in July and October (p<0.01). DMI of roughage was 
significantly less in hot season. Rising if vaginal temperature after eating was not observed in cows which 
fed cool feed (p<0.05).  
Conclusions: The cow time budget in dairy cows in tie stall barn changed depend on different THI 
environment. Eating time was significantly reduced and laying time was tended to shorten at hot season. 
To supply cool feed under the hot environment was seemed to effect on reduction of respiratory rate and 
vagina temperature on dairy cows. 
 
Keywords: Cow time budget, dairy cow, heat stress, cool feed 
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Nan province locates in the north-eastern part of Thailand. It consists of 15 districts. Total of 99 sub-
districts are divided among these districts. Land area of the province is 1,224,278 ha. In 1964, Thai 
government declared 1,029,763 ha or 84% of the land area is preservation forest according to forestry 
preservation act.  Nan watershed contributed 40% of water flow to Chaopraya river which supply water 
for agricultural and industrial used in the Central plane of Thailand. The analysis of land used change 
using satellite images showed that in 2013 there were 781,363 ha or 64% of the forestry areas remained. 
It was found that there was steep rate of land used change from forestland to other land used categories 
like paddy, orchard, developmental area and upland crop. In the pass decade, it was estimated that 16,000 
ha of forestland changed yearly to mono-crop particularly maize growing area.  
 
To investigate the dynamic of land used change and strategies to manage forest restoration, this study 
developed simple system simulation model using STELLA, a special-purpose language computer 
modeling software. Model which is formulated using STELLA language to simulate system behavior, 
reflects feedback of the system as if it was continuous over time. The model included key variables 
related to land used such as population of upland communities, number of communities, land used for 
cropping per household and deforestation rate. Simulation results show that land used per household and 
population size are key factors that govern the dynamic of land used change. In order to regain forest area 
in Nan province particularly in the A1 watershed area, not only reforestation of forest trees is necessary 
but also to provide alternative sources of income besides mono cropping practice on the forest area. 
Having steady income could encourage the changing from farming practice on the sloping land to more 
environmental sound occupation for the communities. However, in order to achieve the ultimate goal of 
restoring forest area in Nan province, it is necessary to have collaborative effort among government 
sectors, research sectors, private sector, non-government organization, as well as communities 
themselves. 
_______________ 
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The Influence of the Corpus Luteum on Ovulation Rate and Luteal Characteristics 
During Ovulation Synchronization Protocol in Dairy Cattle 
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The objective of this study was to evaluate if the presence or absence of a corpus luteum (CL) during 
ovulation synchronization in dairy cows or heifers can affect the ovulation rate, luteal characteristics 
(number and size). At the beginning of ovulation synchronization program (day 0), ultrasonography 
determination was used to measure a CL in ovaries and to classify dairy cattle (cows, n=7; heifers, n=15) 
as the presence (CL+; cows, n=4; heifers, n=5) or absence (CL-; cows, n=3; heifers, n=10) of a CL. Soon 
after determination, cows and heifers received an intramuscular injection of 10 µg gonadotropin-releasing 
hormone (GnRH, Receptal) and received a progesterone device (750 mg of progesterone).  Five days later 
(day 5) dairy cattle received intramuscular injection of 500 µg prostaglandin F2α (PGF2α, Estrumate) and 
removed a progesterone device. Dairy cows and heifers received a second injection of 500 µg PGF2α 24 h 
later (day 6). Two days later (day 8) dairy cattle received a second administration of 10 µg GnRH. 
Ovaries were scanned daily using transrectal ultrasonography with a 7.5 MHz rectal transducer (HS-
1600V, Honda electronics, Japan) on days 0, 5 and 8. The relative position and dimension of all follicles 
≥3 mm in diameter and all CL were also sketched on ovarian charts. Ovulation of a preovulatory follicle 
was considered to occur when one follicle, greater than 8 mm in diameter and observed in the previous 
scanning, had disappeared. For cows, the presence or absence of a CL on ovary did not affect the 
incidence of ovulation in response to the first and second GnRH administrations (33.3 vs. 75.0% and 33.3 
vs. 75.0%, respectively). The proportion of cows having a visible CL at time of first PGF2α injection (day 
5) tended (P=0.07) to be less for CL− than CL+ groups. The average numbers and size of CL on day 5 
were greater (P<0.05) for CL+ (1.8 ±0.50 and 14.1 ±2.48 mm) than CL- cows (0.3 ±0.30 and 4.4 ±0.43 
mm). For heifers, the incidence of ovulation in response to the first and second GnRH injections did not 
differ between heifers having or not having a CL (40.0 vs. 70.0% and 60.0 vs. 50.0%, respectively). 
Although the percentage of heifers presenting a CL at time of first PGF2α administration (day 5) did not 
differ among CL- and CL+ groups (80.0 vs. 100.0%), the average numbers of CL on day 5 were higher 
(P<0.05) for CL+ than CL− heifers (1.4 ±0.24 vs. 0.8 ±0.13). The average size of CL at time of first 
PGF2α injection tended (P=0.06) to be greater for CL+ than CL- heifers (13.8 ±1.64 vs. 8.9 ±1.73 mm). 
Moreover, the proportions of cows and heifers undergoing luteolysis after PGF2α injection were not 
different between CL- and CL+ groups. In conclusion, the presence or absence of a CL on ovary at the 
beginning of the short-term progesterone-based ovulation program did not affect ovulation rate of cows 
and heifers. However, these data emphasize that luteal characteristics were influenced by the presence of 
a CL at the beginning of ovulation synchronization protocol in dairy cows and heifers.  
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In pig production is important to meet the requirements of commercial producers, pork processors and 
consumers. For the future, genetic improvement for economic traits will include meat quality traits, which 
have recently obtained more interest by breeders because the consumers give more attention to, and 
preferentially consume, meat of good quality and good taste. Commercial pork production in Thailand is 
quite successful in term of carcass quality (meatiness, fat cover) but these traits are not or even negatively 
correlated with meat quality. For instance, consumers complain about low pork quality because of the 
lack of intramuscular fat (IMF). This affects pork palatability. Therefore, some farmers started to import 
Meishan pig from China to be crossed with commercial breeds in order to increase IMF, but Thai native 
pigs might also be an alternative. The present experiment was conducted in order to compare carcass and 
meat quality of Thai native and Chinese native crossbred with boars from fast growing pig genotypes 
(n=8 each). Pigs were fattened for 120 days after weaning. They were slaughtered and dressed in USDA 
style. Treatments were statistically by t-test. Slaughter weights of Pietrain × Thai native (P×N) or Duroc 
× Meishan (D×M) were quite similar with 88.8 vs 90.2 kg, respectively. The P×N had a greater lean 
percentage (50.7 vs 46.1, P<0.01), loin eye area (47.2 vs 37.4 cm2, P<0.05),  ham percentage (33.6 vs 
31.0, P<0.01) and less total fat (11.4 vs 13.5, P<0.01) compared with D×M. Compared with P×N, the 
meat quality of D×M was found to be significantly lower in terms of boiling loss (22.3 vs 24.8, P<0.05) 
and shear force value (45.8 vs 70.8, P<0.05). The results of this study suggest that D×M is more suitable 
to achieve the goal of more IMF (level measured in M. longissimus dorsi: 6.11%) than P×N (5.37%). 
However, the very unfavourably high shear force would be a major factor impairing palatability. 
Therefore, although less efficient in providing meat with very high IMF, P×N would be the crossbred of 
choice. It is possible that crossing Thai natives with Duroc instead of Pietrain may even be the better 
choice for enhancing IMF at constant general meat quality. 
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Currently, there is a considerable interest in the development of organic farming system on ginseng 
(Panax ginseng C. A.Meyer), it was generally regarded that organic farming is beneficial to the 
environmental conservation and provides higher quality crops for human health, furthermore the demands 
are increasing substantially although it exists difficulty of farming methods and cost issue. Panax 
ginseng, an oriental medicinal plant has been widely discussed for cultivation methods with a problem of 
pesticide residue. Evidently, it demands to use pesticides and insecticides repeatedly during its entire 
growing period for controlling insect pests and plant diseases due to its long growth period and harsh 
requirements of growing circumstance would bring on more potential risks of infection. Therefore, we 
propose that to reduce the length of growth period of Panax ginseng and adjust its surrounding situations 
through the aspects of light, temperature, moisture content and fertilizer application with artificial modes 
as the significant measure to lessen its infection rate. This paper briefly reviews the current state of Panax 
ginseng cultivated mode in Northeast China and South Korea, two major cultivated countries in the 
world, by contrasting the earlier research and ongoing studies of Panax ginseng cultivated methods of 
Northeast China with South Korea. The object of this study is to investigate the optimal conditions for the 
usage frequency of pesticides and insecticides. In this article, we discussed mobilizing the positive factors 
on the growth characteristics and the yield of Panax ginseng to enhance the value of ginseng from the 
standpoints of the virtues and defects of different cultivated modes. 
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Nowadays, agriculture in the world is enhancing rely on the use of pesticides because of intensification of 
agriculture in order to satisfy global food supply demands without expanding current land area used 
globally. These trends are especially significant in newly industrialized countries including Thailand. 
However, in these countries, numbers of pesticides poisoning cases of farm workers are well reported due 
to misunderstanding and lacking of an opportunity to have trainings. In response to these situations, Good 
Agricultural Practices standards (GAP) are expected to improve farmer’s behaviors and reduce risks of 
their health. To get evidences of hypothesis that GAP must be a preventer of pesticides poisonings, we 
conducted field survey on farmers who had participated Q-GAP standards in Thailand, as the model case 
of production standards in rising nations. We studied pesticide usage behavior and health impact of 33 Q-
GAP holders in Nakorn Sawan province, northern Thailand by using a questionnaire via personal 
interview, during December 2014. The results indicated that the majority of respondent in our survey 
aware the risk of chemicals. However, several health problems were observed, and their protections had 
some imperfections. Therefore, it was revealed that the effect of Q-GAP had limitations and more 
intensive educational interventions are required for promoting safety in all processes of pesticide handling 
with some structural change. We suggest cooperation with private sector in order to motivate farmers to 
upgrade their practices, and an approach from consumer side to give producers an incentive to use safer 
production methods including organic farming. 
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Mongolian University of Life Sciences (MULS) was established in 1942, respectively originated as the 
Faculty of Veterinary Medicine from the National University of Mongolia. MULS is the first and biggest 
national institution of higher education and research in the field of agriculture and life sciences of 
Mongolia. Currently MULS has 5 faculties named as schools namely; school of veterinary medicine, 
animal science and biotechnology, agro ecology, engineering and technology and economics and 
business. At present we offer 25 curriculums for undergraduate level, 46 curriculum for master degree 
and 32 curriculum for doctor degree students. More than 10 000 student are studying at my University of 
which 25 percent at graduate level. In total we have 420 teaching staff and 230 researchers at my 
university. The national research institutes /Research institute of animal science, veterinary medicine, 
plant sciences and plant protection/ in the field of agriculture and life sciences of Mongolia belong or 
affiliate to MULS. 
 
In 2013 the University has formulated a new strategy to shift from teaching oriented university to 
research oriented university and strategic goals; to set up proper structure, good governance and prompt 
management, to strength capacity building of human resources and academic freedom, to have sufficient 
finance sources developed consequently. 
 
MULS and its schools and research institutions are the key driving force in agriculture research and 
development and innovation system in Mongolia. There are over 60 research laboratories functioning 
under the system. Currently, 47 government supported research projects are being implemented as for the 
year of 2014. Most of projects are carried out by the order from the Ministry of Food and Agriculture of 
Mongolia. Researchers of my university also successfully conducting research projects, supported by the 
international organizations such as Japan International Cooperation Agency, Korean International 
Cooperation Agency, and Swiss development agency.  
 
Recent Research and Development activities of MULS are concerned on: 

1. Development of animal breeding and animal nutrition advanced methods and techniques, and 
issues related to improvement of rangeland management, livestock productivity, animal biotechnology 
application, animal genetic improvement; 

2. Crop breeding improvement, application of soil conservation and soil fertility technologies, seed 
improvement and production of good quality seed, crop planting technology improvement; 

3. Animal infectious and non-infectious diseases studies, their diagnosis, development and 
application of prevention, and treatment methods, development of innovative medicine and vaccine for 
animal diseases, treatment, and application of modern biotechnology methods. 
Priority research areas of MULS are: 

1. Technology improvement of Livestock breeding, Veterinary Medicine, Crop Production, 
Postharvest and Breeding Technology, Land Conservation, Conservation of an Environment and Natural 
resources;  

2. Development of superior new crop varieties and animal breeds with high productivity, good 
quality, high resistance/tolerance to biotic and abiotic stresses through application of high-technology of 
genetic engineering;  
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3. Integrated Crop Management (ICM) to reach maximum productivity and economic effectiveness 

in crop production; 
Nowadays MULS is concerning on its capacity building and research innovation strength: 

1. To create good administration and management system; 
2. To prepare skilled and well experienced young researchers and teachers; 
3. To establish modern research laboratories and high-tech incubators; 

To create favourable conditions for dissemination and application of scientific achievements and research 
results through integrated approaches involving institutions, farming community and policy makers and 
other institutions and enterprises. 
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The expansion of organic commodity market such as vegetable, fruit, and rice is evident from the increase 
in planted areas. Thailand’s organic rice cultivated areas have increased from 70,485.67 rai in 2008 to 
125,730.71 rai in 2013. The organic commodities were certified by the domestic and foreign certifying 
agencies, accounted for 40 and 60 percent, respectively. The Northeast has the largest planted areas for 
organic rice production, while the South has the least planted areas. The arable farming areas for organic 
rice production are predominantly located in the North because it is the source of upstream, especially 
Chiang Rai, Chiang Mai, and Phayao. The popular rice’s varieties grown under an organic production’s 
system are the colored strains which receive a highly marketing demand such as the red, black, purple, 
and pink pigments contained in the rice’s body. These varieties included aromatic black, red jasmine, and 
rice berry which have been recognized for containing the valuable nutrients. The growth of organic 
commodity market highly influences on the establishment of a new entrepreneur as the middleman and 
miller in the rice industry. Consequently, the beverage, ready-to-eat healthful food, and cosmetics made 
from organic ingredients are widely manufactured.  
 
The organic rice markets have found in both domestic and foreign countries. The export to the foreign 
markets is highly accounted for 90 percent. The domestic consumptions distributing to the community 
market as a basic product is approximately 90 percent that has no organic certification standards. Most 
local organic goods are produced as local community way of life. The rest of consumption is later sold at 
the reasonable price. Moreover, the green marketing campaign is launched in order to bring the organic 
products to sell in the organic market. This event can be run in different place to increase the number of 
organic consumptions. The distribution channel for organic rice and the derived products is basically the 
local market. However, the supply to modern trade places in a value enhancement forms with the use of 
modern production technology, standard and quality certification, attractive packaging, and branding.  
The certified organic products are accounted for 80 percent of the total products, approved from both 
domestic and foreign institutes. This make the organic products’ prices is higher than the community 
market by 20-30 percent. The prices of organic products are set in higher because of the product 
differentiation and consumers’ satisfaction. 
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Global warming is one of the most serious environmental issues we face at the present. The average 
temperature of Japan actually increased about 1 during the last 100 years. High temperature stress during 
rice ripening periods causes a decrease in not only grain yield but also grain appearance quality. Recently, 
chalky rice grain has been frequently occurred by abnormally high temperature during grain filling. 
Scanning electron microscopic observation showed that round-shaped starch granules with numerous 
small pits were loosely packed in the opaque part of chalky grain. Thus, the air spaces among these starch 
granules refract light, making the grain white. Although various factors would be involved in the 
occurrence of chalky rice grain, the precise mechanism remains unexplained yet. The purpose of this 
study is to clarify the mechanism of the occurrence of chalky rice grains caused under normal and high 
temperature stress conditions during grain filling.  

 
We prepared chalky and translucent parts from rice grains harvested by the paddy field of 2009 and 2010 
in Niigata. 2010 was the hottest year since Japan began keeping records, though 2009 was the 
temperature of the average year. We conducted the quantitative proteomic analysis of chalky and 
translucent parts of rice grains. The obtained results indicated that the expression of α-amylase which is 
involved in starch degradation was increased at the chalky area of rice grain compared with the 
translucent area. However, these ware no significant difference in the expression level of the starch 
synthesis-related enzymes. In addition, Western blot analysis with anti-α-amylase antibodies also showed 
the increased expression of α-amylase isoforms at the chalky area. Based on these results, we considered 
that the occurrence of rice grain chalkiness is probably induced by an imbalance of starch synthesis and 
degradation. 
 
In addition, we performed a comparative analysis of Japanese Sake-brewing rice to form white-core 
originally and chalky rice grain caused under high temperature stress during grain filling. Here, we 
discuss possible chalking mechanism of rice grains caused by normal and high temperature during grain 
filling. 
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Objectives: The Hypocalcemia is a common reproductive diseases and it is caused by rises of dietary 
cation-anion difference (DCAD) due to high potassium concentration feed intake. For sustainable dairy 
production, manure is provided on grassland. Potassium is highly contended in the manure, and grass 
absorb it and finally cows are fed high potassium forage. The objectives of this study were, to describe 
the effects of applying magnesium oxide on the over potassium Andosol grassland leads to changes 
mineral balance in the soil and forage (Exp.1), and to know the changes of blood magnesium 
concentration in dry cows after fed the haylage which contains different levels of magnesium. 
 
Materials and Methods: (Exp.1-a) The over potassium Andosol grasslands at Niigata University 
experiment farm were used. The triplicate pot experiments and 5-experiment plots were prepared and 
orchard grass were planted. At experimental plot, the magnesium oxide Calcium carbonate (MgO 
CaCO3) were supplied with 0, 20, 50, 80 and 220 mg/ 10g and 17.6 mg/10g of CaCO3 was supplied at 
the control plot. (Exp.1-b) Four orchard grass fields were used. 300 kg/10a of MgO CaCO3 were supplied 
at 2 experimental fields and 185 kg/10a of CaCO3 were supplied at 2 control fields. pH, the concentration 
of CaO, MgO and K2O of the soil and the orchard grass were analyzed at August and October. (Exp.2): 
Four dairy cows in dry period were used. Cows were fed two types of orchard haylage; high or low 
magnesium concentration (0.14% or 0.29%), continuously for three weeks on each. Dry matter intake and 
blood concentration were analyzed after each feeding periods. 
 
Results: (Exp.1-a) The ratio of MgO/K2O was increased depend on MgO CaCO3 supply at the pot 
experiments and experimental plots in the field. However, MgO CaCO3 supply did not effect on the 
concentration of magnesium and equivalence ratio of K/ (Ca + Mg) in the orchard grass. (Exp.1-b) On the 
experimental grass land, magnesium concentration of the soil increased due to MgO CaCO3 supply. 
Although magnesium concentration of the grass were not different both of experimental and control fields 
Potassium concentration in the grass showed the same trend. (Exp.2) After high or low concentration of 
magnesium orchard haylage feeding for three weeks, blood magnesium concentration were not changed 
in four dry cows. It were concluded that MgO CaCO3 supply on the over potassium Andosol grassland 
showed improve the mineral condition in the soil, however, it showed no effect on mineral concentrations 
in the grass. Cows in dry period did not showed changes of blood magnesium concentrations according to 
intake of self-supplied orchard haylage with different concentration of magnesium. 
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Chloroplasts contain about 3,000 proteins, of which most are nuclear gene products. The majority of these 
proteins is synthesized with N-terminal, cleavable extensions referred to as chloroplast transit peptides, 
which guide the cytosolic precursors to the outer plastid envelope membrane and initiate membrane 
translocation through two closely interacting multiprotein complexes, called translocon at the outer 
envelope membrane of chloroplast (TOC) and translocon at the inner envelope membrane of chloroplast 
(TIC). During or shortly after membrane passage, the N-terminal transit peptides are cleaved off 
proteolytically. However, our studies have revealed that some chloroplast proteins were transported to 
chloroplast via ER-Golgi apparatus, differ from TOC-TIC machinery. Here, we focused on the Long 
Chain Acyl-CoA Synthase 9 (LACS9) to elucidate the mechanism of the Golgi-Chloroplast pathway. 
 
LACSs are central metabolites in many biosynthetic and degradative pathways, including beta oxidation, 
acyl turnover of membrane lipids and many reactions involving the exchange or transference of a fatty 
acid moiety. These are encoded by a family of 9 genes and LACS9 is localized at chloroplast envelope 
membrane in Arabidopsis thaliana. Also in Oryza sativa, analysis of confocal laser scanning microscopy 
also showed OsLACS9-GFP localized to both chloroplast envelope membrane and vesicles. Moreover, 
our biochemical approaches revealed that OsLACS9 was detected in membrane soluble fraction. To 
identify the plastid-targeting signal of LACS9, the transient expression and localization of a series of N-
terminal truncated LACS9-GFP fusion proteins was examined in bombarded onion epidermal cells. These 
results indicate that the N-terminal 30 amino acid residues are required for chloroplast localization. When 
both α-AmylaseI-1(AmyI-1)-GFP, localized at stroma, and OsLACS9-GFP are co-expressed in rice 
callus, subcellular localization of AmyI-1-GFP at stroma was partially inhibited. Then, we concluded that 
OsLACS9 would be involved in import of chloroplast proteins via the Golgi-Chloroplast pathway. Here, 
we discuss the role of OsLACS9 in relation to plastid targeting. 
 
Keywords: Chloroplast, LACS9, vesicle, protein transport 
_______________ 
*Corresponding author. E-mail address: f14d025f@mail.cc.niigata-u.ac.jp 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The 5th Asian Conference on Green Technology in Agriculture:  
Chances and Challenges for a Better Life 

20 - 22 July 2015: Holiday Garden Hotel and Resort, Chiang Mai, Thailand 
 

Role of Small RNA in Chitin Degradation and  
Utilization System of Serratia marcescens 

 
Kazushi Suzuki1, 2*, Haruka Minami1, Chisana Ogawa1, Naomi Sasaki1, Mari Shimizu1, 

Shinya Takano1, Hayuki Sugimoto1, 2 and Takeshi Watanabe1, 2 

 
1Graduate School of Science and Technology, Niigata University 

2Department of Applied Biological Chemistry, Faculty of Agriculture, Niigata University, Nishi-ku, Niigata 950-2181, Japan 
________________________________________________________________________ 
 
Serratia marcescens is an efficient biological degrader of chitin, a poly β-1,4-N-acetylglucosamine 
(GlcNAc), and one of the most extensively studied chitinolytic bacteria. S. marcescens 2170 produces 
two processive chitinases, ChiA and ChiB, and an endochitinase, ChiC1, and a chitin-binding protein, 
CBP21, into the culture medium when grown in the presence of chitin. CBP21 was recently found as a 
lytic polysaccharide monooxygenase that introduces chain breaks by oxidative cleavage. The efficient 
degradation of insoluble crystalline chitin was achieved by the combined action of the multiple divergent 
chitin degradation enzymes. We previously reported that ChiR, a LysR-type transcriptional activator, is 
essential for the production of all chitinases and CBP21, and (GlcNAc)2 is the minimal substrate for 
chitinases and CBP21 induction in this bacterium. Uptake of both (GlcNAc)2 and GlcNAc is important 
for the efficient utilization of (GlcNAc)2 in S. marcescens based on the observation that (GlcNAc)2 is less 
efficiently fermented by S. marcescens 2170 in the absence of chitobiase. In order to elucidate the 
mechanism of utilization of the degradation products of chitin by S. marcescens, chitobiase deficient 
transposon mutants were screened. We found that one of the chitobiase deficient transposon mutants, 
TT327, did not produce chitinases. The transposon inserted in TT327 chromosome was located in the 5′ 
UTR of chiPQ-ctb operon encoding chitoporin, putative lipoprotein, and chitobiase. Based on the analysis 
of nucleotide sequences, the 5′ UTR of chiPQ-ctb predicted to be the target of non-coding small RNA, 
ChiX. Furthermore, the 5′ UTR of chiR also contained the ChiX target sequence. Overexpression of ChiX 
repressed the production of all chitinases, CBP21, and chitobiase, and reduced the mRNA levels of chiP 
and chiR, and the deletion of chiX in the chromosome showed the opposite results. Although ChiX was 
detected in a medium containing glucose, glycerol, or (GlcNAc)2, expression of chiP and chiR was 
observed only in a medium containing (GlcNAc)2. Transcript of chiP was more abundant than that of 
chiR or chiX in a medium containing (GlcNAc)2. These results suggest that the constitutively expressed 
ChiX binds to the highly abundant chiP 5′ UTR, resulting in the induction of chiR mRNA translation and 
the following expression of all chitinases and CBP21. ChiX plays an important role in the coordinated 
regulation of the expression of chiPQ-ctb and chiR. 
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Curucuma alismatifolia is a flowering bulbous plant of Southeast Asia such as Thailand and is also 
referred to as alias Siam tulip. It is not used only ornamentally, but is used as the spice. Generally, C. 
alismatifolia bloom during the rainy season in Thailand, and the bulbs are harvested in winter. In recent 
years, in order to increase especially in winter flower of demand in the market, the research of cultivation 
in off-season of C. alismatifolia has been promoted. And in previous studies, darkness inhibition using 
incandescent light is known to promote the flowering of long-day plants. Such a process is referred to as 
the night-break treatment. 
 
In this study, to investigate the effects of the night-break treatment on the plant growth, C. alismatifolia 
were grown with application of the night-break treatment in three different growth stages (i.e. applying 
night-break treatment at 5cm height [T1], at 1 fully expanded leaf [T2], at 2 fully expanded leaves [T3], 
and not applying night-break treatment [T4]). The plant height and number of leaves were measured 
every two weeks. On flowering stage, the flowering rate of C. alismatifolia, the days to flowering, the 
length of the spike and the stalk, the number of bracts were recorded. The total amount of non-structural 
carbohydrate (TNC) was analyzed after harvesting. 
 
As a result of growth investigation of every two weeks, T1, T2 and T3 were higher than T4 in plant 
height. In addition, T1, T2 and T3 grew better than T4 in the length of the spike and number of bracts in 
the flowering stage. TNC was decreased along the length of the period of the night-break treatment (T4
T3 T2 T1) and was higher in the underground parts than the above-ground parts in every treatment. In 
conclusion, it appears that the decomposition of the sugars and starches accumulated in the bulb were 
accelerated under the night-break treatment. 
 
Keywords: Curcuma alismatifolia Gagnep., night-break treatment, TNC, Thailand 
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In plant, nitrogen is absorbed as mineral nitrogen, such as nitrate and ammonium. The form of mineral 
nitrogen in soil existence can be changed with soil condition. In paddy soil which comes under an 
anaerobic condition, ammonium released from soil nitrogen or fertilized nitrogen is not oxidized by 
aerobic nitrifying bacteria, and is stably held in soil. Therefore, the rice growing in paddy field absorb 
ammonium as the main source of mineral nitrogen. On the other hand, upland field soil being under an 
aerobic condition, ammonium ion is oxidized to nitrate ion easily by aerobic nitrifying bacteria. 
Therefore, the main source of mineral nitrogen of crop growing in an upland field is nitrate. Because it is 
cationic ion, the ammonium is held stably with soil colloids. On the other hand, the nitrate, anionic ion, 
can not be bound to the soil colloids. Therefore, it is known that nitrate is easily released into 
groundwater and cause eutrophication of groundwater, a river, a lake, and costal area of the sea. 
Nowadays, agriculture is considered to be one of the causes of the environmental impact by nitrogen. 
From these backgrounds, it is important to clarify the mechanism of ammonium absorption by plants. 
Therefore, we have decided to study on the ammonium transporter of barley which can grow with 
ammonium as sole source of nitrogen. 
 
Physiological experiments have revealed two types plant ammonium transport systems exist; one is high-
affinity transport systems, HATS, and other low-affinity transport systems, LATS. It is now supposed that 
HATS is mediated mainly by AMT1-type ammonium transporters. In this study, we revealed the 
intracellular localization of barley HvAMT1 in the protoplast from barley leaves. The protoplast was 
isolated from barley leaf and GFP-HvAMT1 gene was introduced into protoplast using polyethylene 
glycol method. FM4-64 was also introduced into protoplast similarly as a fluorescence marker of cell 
membrane. From the result, the fluorescence is found at the cell membrane showing that HvAMT1 
localized to cell membrane in barley. 
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Pyrophosphate (PPi) is generated by many biosynthetic reactions in higher plant cells. PPi at a high 
concentration in cells inhibits metabolic processes, so it needs to be hydrolyzed quickly by enzymes such 
as pyrophosphatase (PPase). PPi hydrolysis is essential to promote metabolism properly. H+ - 
translocating inorganic pyrophosphatase that use PPi as an energy source instead of ATP is localized on 
the vacuolar membrane (V-PPase). PPi is generated by the synthesis of asparagine, but the effect of PPi 
on nitrogen metabolism is not well understood. In this study, we investigated the effect of the form of 
nitrogen supply on the accumulation of nitrogen in a transgenic mutant Arabidopsis line, in which a T-
DNA insertion silenced the expression of V-PPase. 
 
Columbia-0 (Col-0) was used as the wild-type Arabidopsis line, and RIKEN line psh21977 was used as a 
transgenic mutant plant in this study. This homozygous mutant has a transposon T-DNA-tag in the 
Arabidopsis V-PPase (AVP1) gene. Wild-type and transgenic mutant plant were grown in hydroponic 
system. At 24d after sowing, 15N-labeled sodium nitrate and 15N labeled ammonium sulfate, 15N-labeled 
ammonium nitrate (15N-ammonium labeled and 15N-both ammonium and nitrate) was applied in the 
hydroponic culture solution for wild-type and transgenic mutant plants. One day after treatment, plants 
were separated into shoot and root tissues, shoots and roots were immediately lyophilized. Hydrophilic 
low molecular weight compounds were extracted from plants using 80% ethanol, then fractionated in 
80% ethanol-extracted fraction and 80% ethanol-insoluble fraction. The 80% ethanol extracted fraction 
was fractionated in cation-exchange resin flow-through and exchanged fraction using DOWEX50 cation 
exchange resin. The nitrogen and 15N concentrations of each fraction after Kjeldahl digestion were 
determined by indophenol method and emission spectrometry, respectively. 
 
When the plants were supplied with 5mM 15N labeled nitrate, nitrogen concentrations of each fraction 
were not significantly different between wild-type and transgenic mutant plants both in the shoots and 
roots. On the other hand, when the plants were supplied with 15N labeled ammonium, nitrogen 
concentrations in 80% ethanol insoluble fraction and cation-exchange resin exchanged fraction in the 
roots, and cation-exchange resin frow-through fraction in shoots were significantly increased in 
transgenic mutant plants. In transgenic mutant plant shoots, N from applied 15N in the cation-exchange 
resin exchanged fraction was significant higher than in the wild-type. Although the level in roots was not 
significantly different, the amount of N from 15N was significantly different. When the plants were 
supplied with 2.5mM ammonium nitrate with both nitrate and ammonium labeled, unlike in the 
application of only ammonium, the nitrogen concentrations of 80% ethanol insoluble fraction was not 
significantly different between wild-type and transgenic mutant plants. The N% from 15N was also not 
significantly different between wild-type and transgenic mutant plants for each organ. 
 
These results indicate that the metabolism and utilization of nitrogen may be related to AVP1 in addition 
to PPi hydrolysis. 
 
Keywords: Pyrophosphate, Pyrophosphatase, Nitrogen metabolism, Arabidopsis thaliana 
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Leguminous plants, including soybean (Glycine max [L.] Merr.), can form root nodules infected by 
rhizobia, and use the fixed atmospheric nitrogen (N2). It is known that nitrogen fixation activity increases 
with initial growth of soybean nodules. Therefore, understanding for the regulation of nodule growth is 
important for the maintenance of nitrogen fixing activity, plant growth and grain yield of soybean. 
Recently, it was reported that the growth of soybean root nodules is rapidly and reversibly depressed by 
nitrate in the culture medium and that nodule growth rate shows diurnal rhythm during day and night. We 
usually cultivate soybean at 28 C under light conditions for 16 hours (day) and at 18 C under dark 
conditions for 8 hours (night). We observed that growth rate of nodules is faster during day period than 
night period. The purpose of this study is to clarify which factor; temperature or light/dark conditions 
affect the growth rate of nodules during day and night.  
 
Soybean seeds (cultivar Williams) were inoculated with a suspension of Bradyrhizobium japonicum 
(USDA 110) and sown in vermiculite. At 4 days after planting (DAP), each plant was transplanted to 
nitrogen-free nutrient solution. At 12 DAP, four treatments of high/low temperature and light/dark 
conditions were conducted. Control (light at 28 °C for 16 hours, dark at 18 °C for 8 hours), high 
temperature (light at 28 °C for 16 hours, dark at 28 °C for 8 hours), low temperature (light at 18 °C for 16 
hours, dark at 18 °C for 8 hours), continuous light (light at 28 °C for 16 hours, light at 18 °C for 8 hours), 
and continuous dark (dark at 28 °C for 16 hours, dark at 18 °C for 8 hours). Pictures of nodules were 
taken by a digital camera at the interval of 1 hour for 3 days until 15 DAP. We measured nodule area to 
use software and convert to the volume. 
 
The growth rate of the control nodules were depressed in the night period compared to the day period, 
and the nodule growth rate increased from 12 DAP to 15 DAP. High temperature kept the high growth 
rate during the night period comparable to that in the daytime. On the other hand, the nodule growth rate 
at low temperature was severely depressed to about one-sixth than that of control. Nodule growth under 
continuous light exceeded final growth of control nodules. But there was an inhibition of the thickening 
growth in the night period at 18 °C. Under continuous dark treatment, the nodule growth almost stops at 
the second day (13 DAP). 
 
From these results, it is suggested that the high (28 °C) or low (18 °C) temperature condition strongly 
influences the nodule growth than the light/dark conditions. 
 
Keywords: Soybean, Nodule, Light/dark Condition, Temperature Condition 
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In nature, the fungal genus Trichoderma (Ascomycota, Hypocreales) contains a large number of strains 
with beneficial significance in agriculture mainly as biological control agents. They are non-pathogenic, 
soil-borne, free-living microorganisms that are commercially used as biopesticides, biofertilizers, and soil 
amendments. Among the most frequently isolated soil imperfect filamentous fungi, Trichoderma spp. are 
well known for their biocontrol ability against a wide range of plant pathogens. That’s why this study 
aimed to obtain Bangladeshi-native Trichoderma isolates that possess antagonism against six important 
fungal phytopathogens (Fusarium oxysporum f.sp. lycopersici, Rhizoctonia solani, Sclerotium rolfsii, 
Pythium aphanidermatum, F. circinatum, and Phomopsis vexans) that cause severe economical damage 
in agriculture. Twenty isolates collected from different locations in Bangladesh were characterized 
according to morphological, physiological, biochemical, and molecular features. All of them were 
analyzed by internal transcribed spacer 1 and 2 regions (ITS1 andITS2) of rDNA and translation 
elongation factor 1-alpha gene (tef1) sequences. Based on the above two marker, the phylogenetic 
analysis revealed that Tef 1 is better marker than ITS regions to separate different Trichoderma species 
into different groups and subgroups because of greater transition/transversion ratio and evolutionary 
divergence. The isolates were also assessed for chitinase, β-1,3glucanase and proteinase activities. The 
isolates were divided into three groups: T. asperellum, T. virens, and T. harzianum. The antagonism of the 
isolates was screened using a dual culture assay and a culture filtrate assay against the six 
phytopathogens. The isolate T. harzianum TR05 showed the highest inhibition against F. oxysporum, R. 
solani, F. circinatum, and Ph. vexans, followed by T. asperellum TR08 and T. virens TR06; isolate TR08 
had the highest inhibition against S. rolfsii and Py. aphanidermatum, followed by TR05 and TR06. These 
findings were in agreement with their extracellular hydrolytic enzyme activities, including chitinase, β-
1,3-glucanase, and proteinase activities. Our results suggest that isolates TR05, TR06 and TR08 have the 
potential to be effective biocontrol agents of these phytopathogenic fungi. 
 
Keywords: Biocontrol; enzymatic activity; internal transcribed spacer (ITS) region; phytopathogen; tef1; 
Trichoderma 
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Sado Island (area 855 km2) rose from the bottom of the Sea of Japan two million years ago. The 
distribution of vegetation on Sado Island differs substantially from that of Honshu Island, which is at the 
same latitude. In terms of the horizontal distribution of forest, Sado Island harbors various types of forest 
vegetation that can be found throughout Japan. The island is located in the cool temperate deciduous 
broad-leaved forest zone; however, warm temperate evergreen broad-leaved forests can be found in 
southern coastal areas of the island. Moreover, the forests of Sado Island include several plant species 
typical of conifer/broad-leaved forests of the subarctic zone. Consequently, the diversity of plant species 
on Sado Island is very high. In the mountains, the vertical distribution of plants is indistinct. Generally, 
alpine plants only occur above the subalpine zone. While the subalpine zone of Honshu, which is at the 
same latitude as Sado Island, is more than 1,500 m above sea level, on Sado Island, some alpine plants, 
such as Rhododendron brachycarpum, inhabit low-altitude areas near the coast. Climatic conditions also 
affect the forest vegetation of Sado Island. In the mountains at elevations more than 600 m above sea 
level, the snow depth can reach about 3 m in winter, and fog frequently occurs near the mountain tops in 
summer. Therefore, wet conditions occur in the upper mountain areas year round. Riparian plants species, 
including Cryptomeria japonica and Pterocarya rhoifolia, usually inhabit moist sites such as valleys or 
riversides along mountainous ridge areas. Furthermore, grasslands partially dominate the main ridgelines 
of the mountains of Sado Island. These ecosystems include both natural grasslands formed by 
predominant northwest periodic winds in winter and semi-natural grasslands formed by the historic 
pasturage of cows. Overall, the wide diversity of vegetation on Sado Island has been influenced by the 
varied climate, geological topographic features, and human impacts. 
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For the effective evaluation of hydraulic conditions of pipeline system, it is necessary to evaluate not only 
steady flow parameters but also unsteady flow conditions.  In this study, quantitative evaluation of water 
flow conditions is going to be performed, applying acoustic emission (AE) and image analysis in 
pipeline. 
 
AE monitoring was applied to be detecting a flow conditions in two type experiments which were 
composed inner improved pipeline (Case 1) and normal pipeline (Case 2).  The laboratory model test was 
conducted to model pipeline system which was made by acrylic pipe of 100mm diameter.  A velocity of 
water flow was set from 0.0 to 2.5m/s.  The water flow signals were detected by AE.  AE events 
generated under water flow in model pipeline were counted up to end of flowing process by AE processor 
(SAMOS; PAC).  AE sensor of 150 kHz resonance was attached at surface of the model pipeline.  AE 
monitoring conducted with 6-channel system was employed (Ch.1-Ch.6).  For event counting, the 
threshold level was set to 40dB, and total amplification was 60dB. In Ch.1, AE monitoring was conducted 
with image analysis. 
 
Thus, the AE generation behavior is correlated with water head loss in flow conditions.  Using AE 
parameter analysis, a relationship different water head loss conditions and flow characteristics is 
correlated.  By monitoring AE waves based on these results, the improved water flow condition in Case 1 
is successfully evaluated by AE. 
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_______________ 
*Corresponding author. E-mail address: f15e019a@mail.cc.niigata-u.ac.jp 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The 5th Asian Conference on Green Technology in Agriculture:  
Chances and Challenges for a Better Life 

20 - 22 July 2015: Holiday Garden Hotel and Resort, Chiang Mai, Thailand 
 

Influence of Radioactive Cesium via Irrigation Water on Paddy Rice 
 

Kosei Nakajima1*, Natsuki Yoshikawa2, Shohei Tamaki3,  
Naoki Harada2 and Masanori Nonaka4 

 
1Graduate School of Science and Technology, Niigata University, 8050 Ikarashi 2-nocho, Nishi-ku, Niigata 950-2181, Japan 

2Institute of Science and Technology, Niigata University, 8050 Ikarashi 2-nocho, Nishi-ku, Niigata 950-2181, Japan 
3Narusawa Consultants, 21-11 Amigawara 1-chome, Chuo-ku, Niigata 950-0964, Japan 

4Graduate School of Management and Technology, Niigata University, 8050 Ikarashi 2-nocho, Nishi-ku, Niigata 950-2181, Japan 
________________________________________________________________________ 
 
A large amount of radiocesium (134Cs and 137Cs, hereafter Cs) that was released to the atmosphere after 
the accident at the Fukushima Daiichi Nu-clear Power Plant (FDNPP) in March 2011 still remains in 
forest. It is anticipated that Cs in forest migrates with river water and contaminate rice plants by using the 
water for irrigation. Although Cs in irrigation water becomes non-bioavailable because Cs is fixed to the 
clay particle of paddy soil during the process of percolation, we found that Cs activity concentration of 
rice plants near the water inlet tends to be significantly higher than that near the outlet in our experiment 
paddy fields in Fukushima prefecture, according to the survey conducted in 2012 and 2013. This 
suggested that Cs in irrigation water may be available to plants to some extent.  
 
The objective of this study is to investigate the mechanism of Cs absorption via irrigation water by rice 
paddy through field experiments. The study was conducted in the Nakaota region and Odaka region in 
Minamisoma city, 20-30km north of FDNPP and Towa region in Nihonmatsu city of Fukushima 
Prefecture about 40-50km northwest of FDNPP. Japan. 
 
The hypotheses to be tested by our experiments are : (1) The activity concentration of dissolved (or more 
bioavailable) Cs in paddy water gradually becomes lower as distance from the water inlet becomes 
further since rice absorbs dissolved Cs in irrigation water, (2) The activity concentration of particulate Cs 
becomes lower as distance from the water inlet becomes further because sediment transport force by flow 
becomes weaker after irrigation water flows into paddy fields, and suspended matter with available Cs is 
deposited near the water inlet. 
 
To test these hypotheses, we created  width  length artificial channel in the experiment paddy 
fields with corrugated sheets, and sampled paddy water according to distance, i.e. at 1,10 and 20m points 
from the water inlet and near the water outlet. We quantitated 137Cs activity concentration in the water 
samples by separating the dissolved and particulate components, and examined the Cs activity 
concentration change during the process of flowing down. 

 

137Cs activity concentration in irrigation water of Nakaota, Odaka and Towa were 0.33BqL-1, 0.23BqL-1 
and 0.58BqL-1, of which dissolved component was 61%, 68% and 7.8% respectively.  

 

137Cs in paddy water decreased from 0.59BqL-1 at 1m, 0.32BqL-1 at 10m, 0.22BqL-1 at 20m, 0.086BqL-1 
at near the outlet. On the other hand particulate-associated activity concentration in water, about 10,000-
20,000Bqkg-1 at 1-20m points as opposed to 1,000-3,000Bqkg-1 at point near the outlet. It is considered 
that the suspended matter at 1-20m points are originally transported with irrigation water, and that near 
the outlet is paddy soil because of particulate-associated activity concentration in irrigation water is about 
20,000Bqkg-1 and in soil is about 1,500Bqkg-1. Consequently, these results demonstrated that both 
hypotheses we tested were accepted. 
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To clarify the mechanism of irrigation water on Cs absorption by rice plants in more detail, the particulate 
components bonded in different forms will be fractionated using a consecutive extracting method. 
 
Keywords: radiocesium, irrigation water, soil, transition coefficient 
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The Fukushima Daiichi Nuclear Power Plant (FDNPP) disaster caused by the Great East Japan 
Earthquake on March 11, 2011, has extensively released a large amount of radionuclides including 
radiocesium (Cs) into the environment. The Cs which have deposited on the ground by atmospheric 
fallout has been transported by hydrological cycling in watersheds. To comprehend the behavior of Cs is 
important for future prediction and evaluating negative impacts upon human health not only through 
external exposure but also through internal exposure from food intake. Although a large number of 
studies have been conducted on the dynamics of Cs in a watershed since the incident at Chernobyl, little 
is known about its behavior in paddy fields, a unique land-use in the Asian monsoon region. Paddy 
farming, associated with soil disturbance and with usage of great amount of water for irrigation, may 
prompt the transfer of Cs deposited on paddy soil. 
 
In this study, we investigated the behavior of 137Cs of two experiment paddy fields under the influence of 
irrigation and surface drainage in Minami-Souma, Fukushima, approximately 20km north of the FDNPP, 
from the perspective of 137Cs balance. 137Cs input was evaluated only by irrigation water inflow. On the 
other hand, the total output comprises of three categories: Cs outflow associated with water drainage, Cs 
disappearance through physical decay and Cs removal with the harvest of rice. Cs loads through drainage 
was sampled during drainage immediately before rice transplantation, mid-summer drainage, and regular 
drainage in accordance with their runoff characteristics. 
 
Result showed that the input was 734 (Bq/m2), or 0.3-0.4  and the total output was 2223 (Bq/m2), or 
1.0% relative to the Cs inventory of paddy soil that was 210,000 (Bq/m2), and therefore the total output 
became about three times as large as the total output. However, the Cs output only related with surface 
drainage was 141-297 (Bq/m2), or 0.06-0.14  of the Cs inventory of paddy soil, that was equivalent to 
1/5-1/2 of the inflow. The result suggested that a paddy field under cultivation plays the role as sink of Cs 
rather than source. 
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Substantial amounts of radionuclides have been released from the Fukushima Daiichi Nuclear Power 
Plant (FDNPP), which was destroyed as a result of a tsunami caused by a magnitude 9.0 Mw earthquake 
in March 2011. Especially, contamination of water bodies such as rivers, lakes and marshes has been 
serious issues of concern for the beneficiaries of the water. Therefore, radiocesium (Cs) has been 
extensively monitored by various governmental and research organizations since the accident. Although a 
large number of water samples have been collected, it is time-consuming to determine their radioactivity 
because of a concentration process necessary for detecting the radioactivity of dissolved Cs in water 
samples due to their low activity. 
 
In this study, we tested several different methods for preparing and determining Cs activity concentration, 
and compared the results in terms of the accuracy of determination. Tested methods with respect to the 
concentration process are: (1) evaporative concentration, and (2) simplified method of coprecipitation 
with ammonium phosphomolybdate (AMP). After the preparation processes, Cs were determined by: (1) 
a germanium (Ge) semiconductor detector and (2) a large-scale sodium iodide (NaI) detector. The former 
has an advantage of having a higher peak resolution but the result depends on the geometry of samples. 
On the other hand, the latter is less sensitive to geometry due to its allocation of NaI crystals. 
 
Results indicated that 137Cs activity concentration of samples prepared by the simplified AMP method 
and quantified by Ge semiconductor detector is 1.8 times as large as well-mixed and gelatinized samples 
prepared by the evaporative concentration method on average, in which the latter is considered to be close 
to the true value. Such overestimation of the former may be due to geometric non-uniformity, i.e. the 
crystal of AMP was concentrated near the bottom of the container. On the other hand, the 137Cs 
quantification results of the samples having a solid phase and a liquid phase tended to be 1.6 times as 
large as well-mixed and gelatinized samples using the Ge semiconductor detector. This difference may be 
caused by the same reason i.e. the dependency of the geometry of the samples. This assumption was 
supported by the fact that the results of the former quantified by the large-scale NaI detector became 
almost equivalent to the latter quantified by the Ge semiconductor detector. 
 
In conclusion, although the simplified AMP method has an advantage to save labor and time for 
preparing processes in comparison with the evaporative concentration method, it is difficult to secure the 
uniformity of samples in terms of geometry. The samples prepared by the evaporative concentration 
method also have the same problem of geometric non-uniformity because of separation of a solid phase 
and a liquid phase, such as most of our concentrated samples. To secure uniformity in this case, samples 
must be well-mixed and gelatinaized after the evaporation process. If it is difficult to secure uniformity, 
the large-scale NaI detector can be used to quantify the activity concentration although the peak 
resolution is lower than the Ge semiconductor detector. 
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As the increasing of greenhouse gas (GHG), the global warming phenomenon is becoming a serious issue 
due to its negative effects on ecosystems, terrain, and human livings. City of Niigata is famous for paddy 
fields ranked first in the designated city in Japan. 
 
In this study, we estimated monetary value of rice paddy in Kameda local land improvement districts, 
City of Niigata, with the introduction to the three scenarios, 1) prolonged mid-season drainage, 2) 
plowing rice straw in Autumn, 3) intermittent irrigation. The results indicated that reduction of CH4 was 
amount for 184.33t-CO2, equivalent to 1,843,300 yen. We also estimated credit value for paddy area 
3,820.90ha, total area of the Kameda local land improvement districts. It was found to be a monetary 
value of 110,272,000yen. From interviews with Kameda Township Regional Center, water fees budget 
FY2014 was 117,977,000yen. 
 
Keywords: Emissions trading, monetary value, rice paddy, global warming 
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In recent years, the spread of renewable energies that has small impact on the environment has been 
demanded because of the global environmental problems and the nuclear power plant accident. Micro 
algae work intracellular accumulation of oils and fats. They have received considerable interest as the raw 
materials for producing biofuels. The algal biofuels have some advantages. They don’t compete with 
food. Also, they have many harvest times than other biomass materials. However, Japan has limited land 
that can be used freely as agricultural field. Also, there is a problem for the photobioreactor systems to be 
cheap systems. We must establish the condition that can be cultivated in high biomass concentration. In 
this laboratory, the culture experiments of microalgae in the closed culture ponds have been performed 
previously. As a result, that there is a difference in the growth curves by the head space in the culture 
vessel was suggested. In this study, the object is to clarify the effects to algal growth by the head space in 
the vessel and to discuss about optimum culture condition for micro algae. 
 
In the experiment, micro algae were cultured in a way according to the quantity of medium in the closed 
culture ponds. Three conditions of the head space were prepared: 78, 56 and 12% in the vessel. Algal 
abundance has risen slowly in the head space of 12% in the vessel. There looked no logarithm phase. 
Algal abundance of the head space of 56% and 12% finally became the same values. In the head space of 
56% and 78%, biomass concentrations had been stagnated on the 4th day of the cultivation. From this 
result, the algal growth is considered to stop because of growth in algal density after a few days of 
cultivation in the head space of 56% and 78%. On the other hand, it looks like that the algal growth 
doesn’t reach the maximum in the head space of 12%. As for the dissolved oxygen concentration, the 
head space of 56% and 78% stabilized values during cultivation, but the values of the head space of 12% 
have a lot of ups and downs in the graph. From this experiment algal growth has considered to have a 
relationship with dissolved oxygen concentration in the medium. 
 
Keywords: Micro algae, renewable energies, biofuel, head space, density, dissolved oxygen 
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From the statistics of the Japanese Society of Nephrology, 2012, 13.3 million people are estimated to be 
chronic kidney disease patients. This value accounts for one-eighth of adult in Japan. In addition, the 
number of chronic dialysis patient is also increasing year by year. In 2011, the number of chronic 
dialysis patients in Japan is more than three-hundred thousand people. In recent years, scientist 
developed some functional vegetables for dialysis patients in Japan. And there is a “Low potassium leaf 
lettuce” which contains only one-fifth as much as potassium as usual one. 
 
Currently, measurement of potassium concentration of agricultural products is done by destructive 
method, and there is no technique for full inspection by non-destructive measurement. In this study non-
destructive measurement of potassium concentration in lettuce was discussed by using visible and near-
infrared (NIR) spectroscopy. The number of lettuce for experiment was 103 in total, consisting of usual 
lettuce of 75 and low potassium lettuce of 28.  
 
The visible and NIR spectra (400 1850nm) of lettuce samples were collected by transmission mode. 
Leaves, which were removed one by one from lettuce body, were divided into petiole and green leaf for 
measuring partial concentration of potassium. Multivariate analysis was performed using spectra data 
and potassium concentration, and calibration curve was created from multiple regression equation. 
Wavelength selection from the multiple regression analysis was performed by stepwise method. 
Calibration curve was evaluated using standard error of prediction (SEP) and residual predictive 
deviation (RPD). 
 
From the results, usual lettuce and low potassium lettuce showed equally high potassium concentration 
at the outside part of the lettuce body. From the result of potassium concentration of petioles and the 
green leaf, green leaf showed higher concentration than petioles. In addition, there was no change in 
potassium concentration during storage after hostage. 
 
As for the results of multiple regression analysis, calibration curve was created by using the secondary 
derivative spectra data from NIR spectra. The SEP values of green leaf and petiole were 62.0 mg/100g 
and 63.0 mg/100g, respectively. The RPD value of green leaf and petiole were 2.24 and 2.20, 
respectively. As the result of linear discriminant analysis for usual lettuce and low potassium lettuce 
using the wavelength of 633nm and 1346nm in green leaf, the discrimination ratio is 94.2% for 
calibration and 92.0% for prediction, respectively. 
 
As the result, the possibility of prediction of potassium concentration of lettuce was showed in this study 
using visible and near-infrared spectroscopy 
 
Keywords: Leaf lettuce, potassium, non-destructive measurement, visible and near-infrared spectroscopy 
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It is known that volatile emissions from some beneficial rhizobacteria promote growth in plants. Here we 
show that volatile compounds emitted by microorganisms ranging from Gram-negative and Gram-
positive bacteria to different fungi (including plant pathogens and microbes normally not interacting with 
plants) promote growth and the accumulation of exceptionally high levels of starch in leaves. Analyses of 
the volatile exometabolome of different microbial species allowed us to identify several volatile 
compounds that promote plant growth and drastic metabolic changes. In Arabidopsis, this phenomenon 
(initially designated as MIVOISAP, for Microbial VOlatiles Induced Starch Accumulation Process) was 
accompanied by enhanced photosynthetic capacity, likely as a consequence of increased levels of 
plastidic type of cytokinins (CK). Transcriptomic analyses of Arabidopsis leaves exposed to volatiles 
emitted by Escherichia coli revealed up-regulation of CK biosynthetic functions and down-regulation of 
functions involved in CK inactivation and ABA biosynthesis. The magnitude of the phenomenon was low 
in mutants impaired in photoreceptors, CK receptors, plastidial NADP-thioredoxin reductase C (NTRC) 
and plastidic phosphoglucose isomerase. The overall data showed that (a) production of volatiles 
promoting plant growth is not restricted to beneficial rhizobacterial species, and (b) Arabidopsis 
MIVOISAP involves complex photocontrolled processes wherein photoreceptors, NTRC-mediated 
changes in redox status of plastidial target proteins, CK production and signaling play important roles. 
 
Keywords: Carbohydrate metabolism, microbial volatiles, MIVOISAP, photosynthetic capacity, plant 
growth, plant hormones 
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Using of liquid bio-extract (LB) derived from animal excrements as nutrient source for lettuce growing 
was studied to provide guideline for organics hydroponics production. Green oak lettuce were grown in 
Dynamics Root Floating system (DRF) for 45 days.  The experimental design was completely 
randomized design with 5 treatments, 3 replications. The 5 different nutrient solution treatments were T1) 
CMU #2 formula (as control treatment), T2) LB derived from bat excrement (LB-bat), T3) LB derived 
from earthworm excrement (LB-earthworm), T4) LB derived from silk worm excrement feeding by 
castor leaf (LB-silk worm#1) and T5) LB derived from silk worm excrement feeding by cassava leaf (LB 
- silk worm#2) LB treatments were supplied at 1:250 ratio of liquid bio-extract: water (v/v) with E.C. 0.5-
1.0 mS/cm and pH 6.0-6.5. At harvest stage (45 days after planting), the results showed that plant grown 
in DRF by using LB-earthworm as nutrient solution showed the lowest in plant height while plant 
supplied with LB-silk worm#1 was higher in number of leaves per plant than supplied with LB-bat and 
LB-earthworm. Moreover, LB-silk worm#1 solution could promote higher in total plant dried weight than 
supplied with LB-bat. Nevertheless, there were no significantly different among LB treatments on total 
plant fresh weight. In addition, plant supplied with LB derived from animal excrements showed lower 
results in plant growth and yield than the control (CMU#2). 
 
Keywords: Bio-extract, hydroponics, organics, mineral, lettuce 
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Corn rust disease is major pathogens for corn production in Thailand and highly concerns for selecting 
the resistance varieties in the breeding program. In general, it is done by human vision and becomes time-
consuming and labor-intensive work. The intent of this study was to develop an image processing based 
technique for measuring severity of corn rust disease. In the experiment, 100 samples of corn leaves with 
different severities of corn rust disease were randomly collected from experimental field in 
Nakhonratchasrima and Kanchanaburi during October 2009 to April 2010 and determined the severity by 
human inspector. RGB color images of the middle part of the leaves were acquired from the samples by 
CCD camera under the light- controlled conditions and analyzed by developed image processing 
algorithm. The developed algorithm consisted of four main processes: (i) corn leaf segmentation, (ii) 
disease lesion segmentation, (iii) identification of corn rust disease and (iv) determination of severity of 
corn rust disease. The corn leaf segmentation was a pre-processing module that reduced noise of the 
images by using Gaussian filter and converted the filtered RGB images to HSI color space for 
background segmentation. With a trial and error approach, gray-scale values ranging from 13 to 255 in H 
band image showed the most efficient method of detecting corn leaf. Total number of pixels of corn leaf 
(Tc) was counted from the detected leaf area. Then disease lesion segmentation was performed to 
separate the disease lesion of the corn leaf from the healthy region. All types of diseases were detected in 
this process. The background segmented images were transformed into YIQ color space. The disease 
lesion was clearly extracted from the image by gray-scale thresholds on I band image values between 141 
to 254. To classify corn rust disease from other disease lesion, the background segmented images were 
transformed into HSV color space. Then the pixels that had gray-scale values between 134 to 254 of V 
band images were employed to detect the corn rust disease lesion and counted to determine the total 
number of pixel of corn rust disease lesion (Tr).  Finally, the percentage of quotient of the total number of 
pixel of corn rust disease lesion and total number of pixels of corn leaf was computed and the severity of 
corn rust disease was determine by using Euclidean distance. The accuracy of the experiment was found 
to be 74.30%. Research indicated that this method to calculate leaf disease severity is fast and possible. 
 
Keywords: Corn rust disease, image processing, disease severity, image segmentation, gray-scale 
thresholds 
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Hippeastrum is a flower bulb which has large flower using as cut flower and pot plant especially in 
Christmas and New Year eve. Althrough, flower initiation can be autonomous occurred, however 
growing temperature also affected growth and development of this plant. Therefore, the effects of 
growing temperature on growth and flowering of Hippeastrum was carried out using growth chamber at 
Faculty of Agriculture, Chiang Mai University. The objective of this study was to know the effects of 
different growing temperature on vegetative growth, flower qualities and bulb qualities. First, bulbs with 
22-24 cm of circumferences were selected and kept in cold temperature at 15 °C for 8 weeks before 
planting. Then, they were planted in 3 different temperature treatments at 15 °C, 25 °C and at room 
temperature (approximately 30 °C in green house) for 9 weeks. The experimental design was Completely 
Randomized Design with 3 treatments, 6 replications per treatment. The results indicated that the 
different growing temperature had significant affect on vegetative growth characteristics, flower qualities 
and bulbs qualities. Growing temperature at 25 °C could increase the number of leaves and plant height 
when compared with other treatments. About flower quality; flower diameter was increased when plant 
grown at 15 °C and 25 °C moreover growing temperature at 25 °C could increase inflorescence stalk 
length and induce flowering earlier than other treatments for 29 days. However planting at room 
temperature had the number of inflorescence per plant more than other treatments. After bulb harvest, the 
result of bulb qualities showed that bulbs diameter, fresh weight and dry weight was increased 
significantly when plant at 25 °C. Thus, it could be concluded that the flowering time of Hippeastrum can 
be controlled by different growing temperature and at 25 °C was an appropriate growing temperature for 
Hippeastrum ‘Apple Blossom’. 
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Lilium is a great ornamental crop for cut flower and pot plant. Nutrient deficiency could be occurred 
when plant grows in pot because of the limiting area for root growth. The deficiency symptoms of each 
element is specific depending on plant species. Therefore, the effects of mineral nutrient deficiencies on 
growth and development and nutrient deficiency symptoms of Lilium ‘Flavia’ were studied. The bulbs of 
Lilium ‘Flavia’ were incubated in cold temperature at 5 ±2 °C for one month in coconut dust. Then they 
were grown in plastic pot using sand and rice husk charcoal mix (1:1 by volume) as soilless media and 
placed in an evaporative cooling greenhouse at  25 ±2 °C . The experimental design was completely 
randomized design (CRD) with 7 treatments of mineral deficient solutions i.e. 1: only water treatment, 2: 
complete solution contained all essential elements (control), 3-7: the solution lacking of nitrogen (-N), 
phosphorus (-P), potassium (-K), calcium (-Ca) and magnesium (-Mg), respectively. The results showed 
that plant height at 12 weeks after planting (WAP) was decreased when supplied with only water and -K. 
Days to flower and number of florets per inflorescence were not significantly different among treatments. 
The flower stalk length of -N and only water supply were lower than control.  Lilium ‘Flavia’ showed 
deficiency symptoms when growing in the solution lacking of phosphorus by performed interveinal 
chlorosis in leaf. Supplied with only water and -N treatments, leaves were small and thin, plant growth 
was retarded and all leaves turns into yellow, -K deficient leaves were small. There was no evidence of -
Ca and -Mg deficiencies symptoms (not different from control). 
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Effects of paclobutrazol (Pbz) on potted lily production were studied. The bulbs of Lilium ‘Pirandello’ 
were dipped in Pbz at concentration of 50, 100 and 150 mg/l, for 1 or 10 min before planting. The 
experimental design was a (3x2)+1 factorial arranged in a CRD with 10 replications per treatment. It was 
found that the lowest plant height, 16.94 cm, occurred at 150 mg/l Pbz for 10 min, but it was not 
significantly different than Pbz at 100 mg/l for 1 min (18.94 cm). Flower quality was not different among 
the treatments. Furthermore, dipped bulb in Pbz concentration at 50 mg/l for 10 minutes gave the most of 
total nitrogen content and total potassium content as 19.15 and 29.55 mg/bulb but total phosphorus 
content was less than other treatment as 1.56 mg/bulb. The results from this experiment indicated that 
dipping bulbs in Pbz at 100 mg/l for 1 min before planting is the most optimal practice for potted lily 
production. 
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Hippeastrum  is a great flower  bulb using as cut flower and pot plant. It is favorable flower for Christmas 
and New Year. Calcium (Ca) and boron (B) are essential elements and play important roles for plant 
growth and development especially for root growth. Hippeastrum roots usually slowly emerges from the 
basal plate after planting. Roots growth affects to plant growth and development. Therefore, the effects of 
Ca and B concentrations on growth and development of Hippeastrum was carried out The experimental 
design was factorial in completely randomized design with (3 x 3)+1 factorial treatments comprised of 
two factors. Factor 1 was three levels of calcium concentrations (0, 2.5 and 5 mg/L) and factor 2 was 
three levels of boron concentrations (0, 0.05, and 0.1 mg/L) compared with no added of these elements, as 
control treatment. Bulbs of Hippeastrum ‘Apple Blossom’ were grown in water culture using modified 
Hoagland and Arnon (1950) solution with 4 replications (pots) per treatment. The nutrient solution 
consisted of all essential elements with the same concentration excluding Ca and B. The results showed 
that leaf length was not significantly different among treatments with the range of 63.3 – 72.8 cm at 90 
days after planting. However, there was an interaction between Ca and B concentrations which affected to 
the number of leaves, roots length and roots number. The concentration of Ca at 5 mg/L plus B at 0.05 
mg/L could increase root diameter. But, inflorescence stalk, flowers number, flower diameter and bulb 
diameter were not significant different among treatments. Additional of B in the solution may have 
enhanced Ca translocation within the plant. 
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This experiment was conducted to clarify the effect of feeding rice and phytase addition on growth 
performance and phosphorus, nitrogen retention in broiler chicks. Thirty six birds of chunky male chicks 
weighing about 183g (7 days of age) were used. They were assigned to one of four treatment groups 
according to body weight, each group containing 9 chicks. The four dietary treatments consisted of: (1) 
control group (corn) which is offered the corn-soybean meal based diet, (2) corn + phytase group (corn + 
phy.) which is offered basal diet + phytase (2000IU/kg), (3) rice group (rice) which is offered the brown 
rice-soybean meal diet, (4) rice + phytase group (rice + phy.) which is offered rice diet + phytase 
(2000IU/kg). Each diet contained fifty two percent of corn or rice, respectively. Chicks were individually 
housed in battery cages (wire mesh floor) and had free access to diet and water during an experimental 
period of two weeks. Lighting was provided for 24 h per d and room temperature was controlled at 26-28 
degree with an air conditioner. Body weight and feed intake were recorded in every week. The excreta 
were collected during the final three days for the analysis of phosphorus and nitrogen retention. At the 
final day of experiment, chicks were killed, and the weights of liver, breast muscle, thigh muscle and 
abdominal fat were recorded. Liver were stored at -80 °C for the after analysis of threonine 
dehydrogenase (TDH). Weight gain in rice fed groups were significantly higher than in corn fed groups. 
Feed intake in rice group was higher than in corn fed groups. However, no effects of phytase addition on 
growth performance were observed. Breast and thigh muscle weights in rice fed groups were significantly 
heavier than in corn fed groups. Abdominal fat weight in rice + phy . group was heavier than in corn fed 
groups. Nitrogen retention in rice group was significantly higher than in corn group. Although 
phosphorus retention efficiency in corn + phy group was significantly higher than in corn group, there 
was no significant difference between rice and rice + phy groups. Liver TDH activity in corn groups was 
significantly higher than in other three groups. These results indicate that rice is superior to corn for the 
feedstuff of starter diet in broiler chicks. Furthermore, it was found that phytase action added to rice was 
less than that to corn. 
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This experiment was conducted to evaluate the effects of feeding two kinds of rice on growth 
performance and various metabolic parameters in weaning pigs. Twelve crossbred pigs were weaned at 
21 day and after three days acclimatization to a new environment, they were weighed (about 7.2kg) and 
allotted to one of three dietary treatment groups. Each group consisted of 4 pigs. Two kinds of rice were 
Mochidawara (Mochi) and Koshihikari (Koshi). Mochidawara is sticky rice and Koshihikari is popular 
rice for human. Pigs were individually housed in metabolism cage with an electric heater. The control 
group was offered the corn-soybean meal based diet and two rice groups (Mochi and Koshi) was offered 
the brown rice-soybean meal based diet. The experimental diet contained about 50% of corn or rice. The 
pigs were given free access to diet and water during an experimental period of three weeks. Weekly body 
weight (BW) and daily feed intake were recorded. At the next day of the growth trial end, plasma was 
obtained 0h (over night fasting) and 1h (after feeding of 200g diet), and stored at -30 °Cuntil after 
analysis of plasma urea nitrogen (PUN), glucose, insulin and free amino acids concentrations. After the 
plasma collection, they were killed and liver was obtained, stored at -80 °C until after analysis of lysine-
ketoglutarate reductase and threonine dehydrogenase activity. These enzymes are lysine and threonine 
degrading enzymes, respectively. During the final three days of growth trial, feces were collected and 
measured dry matter (DM), crude protein (CP) digestibility using indicator of chromic oxide. Average 
daily gain (ADG) and feed intake (FI) in Mochi group were significantly higher (P<0.05) than in control 
group. Those in Koshi group was numerically higher than in control group. Feed efficiency among the 
three groups was no significant difference. PUN in Koshi group was significantly lower than in control 
group. In plasma glucose and insulin concentrations, there were no significant differences among three 
groups. However, numerically lower concentrations of plasma glucose and insulin were observed. Plasma 
valine and histidine concentrations in Mochi and Koshi groups were significantly higher (P<0.05) than in 
control group. Plasma isoleucine concentration in Mochi and Koshi groups tended to be higher than in 
control group. Plasma lysine concentration in Mochi and Koshi groups was numerically higher than in 
control group. DM digestibility in Mochi, Koshi groups were significantly higher (P<0.05) than in control 
group. However, CP digestibility was not different among three groups. Liver lysine-ketoglutarate 
reductase (lysine degrading enzyme) activity in Mochi and Koshi groups was significantly lower than that 
in control group. Threonine dehydrogenase activity (threonine degrading enzyme) was not different 
among three groups. These results indicates that rice is superior to corn for the feedstuff of starter diet. 
Furthermore, rice feeding might reduce lysine degradation, leading to accelerate lysine re-utilization and 
protein retention in weaning pigs. 
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Of five main factors contributing to overall eating quality of meat, i.e. taste, texture, juiciness, appearance 
and odour, texture is considered the most important by the average consumer. Meat tenderness is 
determined by at least two components, “actomyosin toughness” and “background toughness”. 
Actomyosin toughness is attributed to the myofibrillar proteins, and background toughness is due to 
connective tissue. Intramuscular connective tissue is composed of extracellular matrix such as collagen, 
elastin and proteoglycans. Proteoglycans are composed of a central core protein with covalently attached 
one or more glycosaminoglycan chain, and have various biological functions.  
 
Decorin belongs to a growing family of small leucine-rich proteoglycans. Decorin has a typical molecular 
mass of 90-140 kDa, and consists of a core protein with 40-50 kDa and a glycosaminoglycan (chondroitin 
sulfate or dermatan sulfate) chain. One of the key roles of decorin is to bind and interact with collagen 
fibrils, which can be assumed to play an important role in the stabilization of the intramuscular collagen 
matrices, thus contributing to meat tenderness. 
 
It was reported that high hydrostatic pressure did not degrade collagen molecule but dissociated collagen 
fibrils, which suggests that the weakening of intramuscular connective tissue may result from structural 
changes of decorin, leading to alteration of the decorin-collagen interaction. However, the hypothesis 
mentioned above has not been proven yet. As a research on the structural changes of decorin molecule by 
high pressure is needed, at first we tried to obtain a purified decorin from bovine skeletal muscle. 
 
In the present study, decorin was isolated and purified from bovine skeletal muscle by successive steps of 
an extraction with 4 M guanidine hydrochloride, CsCl density gradient ultracentrifugation, DEAE-
Sephacel ion-exchange chromatography, and Sepharose CL-6B gel filtration. After CsCl density gradient 
ultracentrifugation, predominant proteoglycans were included in a fraction of density 1.40-1.43. 
Proteoglycans of the fraction were then divided into decorin and other proteoglycans by two types of 
chromatography. The isolated decorin from bovine skeletal muscle possessed an average molecular mass 
of 100 kDa by SDS-PAGE, and contained one glycosaminoglycan chain which revealed a dermatan 
sulfate by cellulose acetate membrane electrophoresis. After a chondroitinase ABC treatment, an 
appearance of an approximately 50-kDa band was detected instead of a disappearance of the 100-kDa 
band by SDS-PAGE, which ensured the isolated decorin. The structural changes of the purified decorin 
molecule under high pressure are going to be studied in future. 
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In many countries, food allergies have become increasingly widespread for over decades, and that is 
recognized as a worldwide health problem. In Japan, they estimated that about 10% of infants and 5% of 
3-year-old children are affected with food allergies. For infants, chicken egg is considered as the best 
baby-food during earlier growth stages, because of its nutritional value. However, among food allergen, 
chicken egg is known to be an allergenic food, particularly in infants. Ovomucoid (OVM) is the dominant 
allergen in egg white which causes a serious IgE-mediated food allergy reaction. OVM is a glycoprotein 
with a molecular mass of 28 kDa, and constitutes about 11% of egg white protein. OVM is comprised of 
three tandem domains, and each domains is cross-linked by three intradomain disulfide bonds. Therefore, 
OVM is highly stable for heating treatments, as well as having lower level of heat denaturation. 
 
In recent years, high-pressure treatment has been considered to be a useful non-thermal food processing 
technology for developing new food products. High pressure can change conformational structure of 
proteins. This treatment affects the molecular structure of proteins, resulting in changes in food 
characteristics such as enzymatic digestibility of food proteins. Studies on the effects of high pressure on 
food antigenicity and allergenicity have been carried out.  
 
In this study, we explored the effects of high-pressure on improving the simulated gastric fluid (SGF) 
digestibility of OVM, and examined whether the IgG-binding activity of its digestion products can be 
reduced. The former was examined by SDS-PAGE, the latter was examined by direct ELISA.  
 
From result of SDS-PAGE, there were no significantly differences between native OVM and pressurized 
OVM irrespective of the temperature during pressurization (5, 20, 40°C), retention time of pressure (10, 
30, 60 min), and buffer pH (1.0 12.0). These results indicate that high-pressure treatment could be 
difficult to improve SGF digestibility of OVM, may be result from the presence of intramolecular 
disulfide bonds within OVM. As we known, high hydrostatic pressure can break down relatively weak 
hydrogen bonds and Van der Waals forces, not covalent bonds like disulfide bonds. Moreover, there is a 
report that OVM chemically destroyed disulfide bonds showed significant improvement of SGF 
digestibility than native OVM. From result of direct ELISA, the IgG-binding activity of non-SGF-
digested OVM was reduced by high pressure treatment. Moreover, SGF-digested OVM after 
pressurization showed a relatively low IgG-binding activity than that without pressurization. Especially, 
600- and 700- MPa treatments reduced IgG-binding activity at its early-stage of digestion. These results 
suggest that the conformational structure alternation of OVM induced by high-pressure treatment would 
affect enzymatic digestibility of OVM, and then lead to destroy epitopes within OVM molecules. 
Therefore, it is shown that high-pressure treatment may have a possibility to reduce allergenicity of 
OVM. 
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Seawater intrusion is that seawater from the sea tends to propagate into the river mouth along the river 
bottom due to the density difference between seawater and freshwater, making some good and bad effects 
to the estuarine area. Such as, it can render the quality of river water unsuitable for agricultural use. The 
agricultural area irrigated using the water from Shinkawa River has been suffering from the presence of 
seawater. To avoid seawater mixture to the irrigation water, closing the sluice gates at the river mouth and 
stopping intake pumping stations have been implemented when the salinity of river water is expected to 
the standard of irrigation water. However, operating drainage pumps incurs a cost and stopping pumps 
causes shortage of irrigation water. In fact, the first class rice harvested in the year 2010 remained only 
10 % of the total rice production of this area (Average rate 75 % for the whole prefecture). This study, 
therefore, aims at finding an economic and effective countermeasure to control the seawater intrusion and 
protect the irrigation water quality. 
 
We proposed a countermeasure: pushing-out the seawater outside the river through a submerged orifice. 
The submerged orifice can be implemented by closing the sluice gates near by the mouth of this river to 
create water level difference (about 0.25 cm) between inside and outside sluice gates, and justifying the 
aperture of sluice gates to keep this constant water level difference. During the period of the operating 
sluice gates, we observed the longitudinal distributions of the seawater intrusion by an acoustic profiling 
system (SC-3), and measured the vertical salinity profiles of river water by electrical conductivity (EC) 
meters on the bridges across this river, and record the velocities and flow directions of saltwater and 
freshwater by the current meters near by sluice gates.  
 
Our results show that the average elevation of the density interface between saltwater and freshwater was 
decreased by about 1.04 m by the submerged orifice created by the operating sluice gates, and the extent 
of the saltwater intrusion was also shortened by about 1.85 km within 3 hours. In addition, the average 
discharge thought the submerged orifice was about 27.9 m3/s during the period of operating sluice gates, 
greater than the normal discharge (23.5 m3/s in August 2012 without the operating sluice gates) in this 
river, which insured the natural discharge in Shinkawa River at the same time of pushing-out seawater. 
We conclude that the operating sluice gate is an effective countermeasure to limit the seawater intrusion 
in Shinkawa River. This method can be used to other estuaries following the occurrence of seawater 
intrusion and being suitable for building gates. 
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The experiment was RCBD to 4 treatment 3 replication. Seed Sunhemp was sowing on the field size 
20x90 meter of Agricultural Resource System Research Station Center of Agricultural Resource System 
Research Faculty of Agriculture Chiang Mai University. Tr1 was to soak the seed with water and put 
chemical fertilizer formula 15-15-15 to 20 kilogram/rai after sowing 48 days. Tr2, Tr3 and Tr4 was to 
soak with bio extract from Garbage community ratio for water 1 liter to 2, 4 and 6 ml. and put bio extract 
ratio for water 1 liter to 2, 4 and 6 ml. in bio fertilizer to 20, 40 and 60 kilogram/rai after sowing 48 days. 
The sampling plant was 104 days to meter square by 3 sample per replication and 3 replication per 
treatment. The analysis was to tree weight, height, number of pod, number seed per pod, mix seed weight 
and filled seed weight. The result was found that not significant differently (P≥0.05) to every treatment. 
The mix seed weight and filled seed weight were showed that Tr1, Tr2, Tr3 and Tr4. The mix seed weight 
was to 119.23, 114.30, 87.41 and 85.31 gram. The filled seed weight was to 115.31, 109.01, 82.26 and 
80.25 gram, respectively.  The tree weight was show that Tr1, Tr4, Tr2 and Tr3 to 738.11, 711.56, 707.82 
and 612.44 gram. The height was showed that Tr2, Tr4, Tr1 and Tr3 to 182, 178, 175 and 172 cm. The 
number of pod was showed that Tr3, Tr2, Tr4 and Tr1 to 29.48, 29.19, 24.73 and 22.19 pod. The number 
seed/pod was showed that Tr2, Tr3, Tr 4 and Tr1 to 10.20, 10.09, 9.72 and 8.55 seed, respectively. 
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In recent years, the importance attached to the conservation of biodiversity in agriculture sector is 
increasing and its tendency is also seen in the methods of farming and in the management of agricultural 
facilities. In order to promote the production of rice in Sado with safety and reliability, the city 
government has introduced the “certification system for the rice of living with Japanese crested ibis” 
(hereinafter, certification system). The purpose of this paper is to clarify the intention of farm households 
toward “certification system” through the analysis on the results of questionnaire survey, and person-to-
person interview targeting to the farm households and related agencies, and draw policy implication for 
making a new system design in Sado City. 
 
The following analytical results are obtained. Generally the old generations are motivated by 
“environment intention” and “community intention” rather than the young generations motivated by 
“economic intention” and “passive intention” toward certification system, they understand the necessity 
of creature investigation, and enjoy doing it as well. It is considered that the understanding and enjoyment 
of creature investigation of younger generations will be gradually built up along with their experience of 
agriculture and cultivation. On the other hand, creature investigation is an important requirement of 
certification which needs high labor cost for farm households. Therefore it is also important to make 
creature investigation visible to consumers in order to improve their interesting in biodiversity and pay 
the premier for certificated rice. Some new approaches for system design including consumers’ incentive 
and motivation for buying certificated rice are requested. 
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Recently in Japan, vegetables with enhanced features of safety, convenience, and others (“value-added 
vegetable products”) are sold in addition to conventional vegetables. This report identifies the 
characteristics of consumers’ purchase and use of organic vegetables based on comparison with such 
value-added vegetable products (vegetables of which the producers are identifiable, cut vegetables, and 
frozen vegetables). The study used a consumer questionnaire taken by 1,000 women throughout Japan 
(internet research), which was conducted in February 2015. 
 
The following lists the findings. 

1. “Organic vegetable” purchasers comprised 39% of the respondents; 37% cooked and ate “organic 
vegetables” at home (“organic-vegetable consumers”). The organic vegetable consumers were 
characterized by their consumption of other value-added vegetable products, rather than purchasing only 
“organic vegetables.” 

2. The percentage purchasing “frozen vegetables” at co-ops (mail order/online) and that of purchasing 
“cut vegetables” at convenience stores were higher than those of value-added vegetable products. 
“Organic vegetables” were purchased mostly through the same channels as “vegetables of which the 
producers are identifiable.” The frequency of purchasing “organic vegetables” was lower than that of 
“vegetables of which the producers are identifiable.” 

3. “Frozen vegetables” were more often simmered or stir-fried. “Cut vegetables” were commonly used 
for salads. “Organic vegetables” were used in various dishes just as “vegetables of which the producers 
are identifiable.” No dishes particularly common for the use of “organic vegetables” were indicated by 
the respondents. 

 
The findings indicate that the percentage and frequency of purchasing “organic vegetables” are lower 
than those of conventional vegetables and other value-added vegetable products. In addition, “organic 
vegetables” and “vegetables of which the producers are identifiable” share the same purchasing channels 
and dishes for use. In other words, in contrast to “frozen vegetables” and “cut vegetables,” which have 
built specific positions in terms of purchasing channels and dishes, the position of “organic vegetables” 
coincides with the position of “vegetables with identifiable producers.” In the past, organic vegetables 
have been sold by promoting the producers’ values such as the particular farming method. However, they 
must be differentiated from other value-added vegetables by promoting value from the consumers’ 
perspective such as purchasing and using them in daily life. 
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Organic farm product markets have been growing larger in recent years as a result of safety-oriented 
consumer behavior, a major food-related trend. The share of organic farm products in Japan’s cultivation 
area, however, remains small. Further promotion of organic agriculture requires (1) development and 
systematization of organic farming technology and (2) improvement of organic-agriculture extension. 
Consequently, this report presents an examination of the direction related the development of organic 
farming technology and extension from the perspective of public experiment stations and extension 
organizations. 
 
Organic farming technology is developed often by advanced organic farmers and private-sector 
companies according to local conditions such as soil fertility and climate. Organic farming technology is 
therefore more customized and localized than conventional technologies. At public experiment stations, 
however, the development of cultivation and related technologies in the past has emphasized the 
discovery of universal principles and versatility. Extension organizations have conducted unilateral 
technology transfer with farmers as recipients and have given instructions related to bottom-up promotion 
that prioritizes the equalization of farmers’ technical levels. Currently, such organizations fail to serve the 
requirements of organic farming technology, which must be customized and localized. 
 
Research and development and extension to grow organic agriculture in the future include the following 
three aspects: 
 
To ensure the applicability of technology to individual and local conditions, stakeholders including 
people from academia, agricultural cooperatives, and private-sector companies should participate in 
“Farming System Research and Extension”, rather than limiting the participants and perspectives to 
researchers, instructors, and farmers. 
 
Innovation should be democratized by having farmers participate in processes that improve the ability and 
environment of farmers to innovate. As the starting point, by having farmers participate in the entire 
innovation process, lead users will be created to propose solutions actively. 
 
Extension Organizations should create official and unofficial “places for knowledge creation” and should 
provide knowledge interpretation to eliminate gaps in the values of the stakeholders. 
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The Great East-Japan Earthquake hit Tohoku area in Japan on March 11, 2011.  A large number of 
concrete structures were damaged due to the 9.0 magnitude earthquake of the Richter-scale.  Prior to 
reconstruction and retrofit of these structures, damage evaluation of in-situ concrete structures is now in 
urgent demand.  In this concern, quantitative damage estimation of concrete is proposed to be performed, 
applying acoustic emission (AE) measurement in service agricultural concrete structures.  Generating 
behavior of AE events in monitoring is quantitatively analyzed, based on the rate process theory, because 
notable discrepancy of AE activity is observed between damaged concrete and undamaged concrete.  The 
damage is quantitatively defined by a scalar damage parameter in damage mechanics.  Correlating AE 
rate with the damage parameter, quantitative estimation of damage is proposed, such as the relative 
modulus of elasticity (E0/E*). 
 
The AE monitoring was conducted in deteriorated concrete canal bridge, Niigata, Japan. AE monitoring 
was conducted by employing AE sensor of 150 kHz resonance (R15α, PAC) which was attached at the 
bottom of monitoring bridge.  Amplification was 60 dB gains in total.  The frequency range was set from 
60 kHz to 1 MHz.  AE hits were detected at threshold level 40 dB by an AE system (SAMOS-AE, PAC). 
 
Thus, the results of AE monitoring suggest that the damage of concrete could be quantitatively estimated 
from AE parameters, such as A-FRQ and RMS voltage without knowing the original state of the concrete 
at construction.  AE parameters and water pressure level is closely correlated. A relation between AE rate 
and flow conditions is correlated, and thus the deteriorated conditions of concrete canal bridge is 
quantitatively estimated using AE. 
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