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Abstract—The objective of this research is to study the situation, inteliectual capital, and organic rice production, processing,
and trade of farmers in the upper northern region of Thailand. The research model is a combination of quantitative and
qualitative research, The research area is of 1,330 Rai of organic rice for single and group farmers in 9 districts, 26 sub-districts
in the upper northern region, Targel groups of important informants are divided into 3 groups which are 1) 75 single farmets, 2)
84 group farmers, and 3)15 prototype farmers, folk philosophers, and scholars of organic rice, a fotal of 174 people selected by
the specified criteria, There are 3 types of research instruments which are questionnaires, interview forms, and group
discussions. The quantitative data analysis is based on descriptive statistics such as percentage, standard deviation and
inferential statistics such as multiple regression analysis, Furthermore, the qualitative data is based on content analysis and
synthesis, then write in descriptive technique, The resuits of the research are found that:

1} The situation of organic rice farming of farmers has important factors which are (1) determining the target atea to
promote rice cultivation; (2) registration of rice farmers; (3) good seed production and distribution, and paddy field rental
control; (4) land readjystment and leveling of paddy fields; and (5) increasing in rice production efficiency.

2) Intellectuat capital is derived from the learning of farmers in 7 ways which are (1) ancestors; (2} trial and etror; (3) real
practice; (4) lraining; (5) demonstration; (6) learning sources; (7) knowledge exchange between networks

3) Procuction models inctude (1) ground preparation; (2) rice varieties selection; (3) rice planting methods; (4) soil
maintenance, (5} pest eradication; (6) harvesting; and (7) requesting for standards. Processing includes (1) threshing, (2) rice
milling; (3) packaging; and (4) packaging design. For organic rice trading are (1) membership markets; (2} general matkets; (3)
flea markets; (4) online matkets; and {5) specialty channeis,

Index Terms— Intellectual Capital, Organic Rice Production; Organic Rice Processing; Organic Rice Trade

I, INTRODUCTION

Thailand is one of the most rice producing countries in the world. Thai organic tice focuses on the export market as 96%
of total production are sold mainly in Buropean countries, where the demand increases by 15-20% annuvally. while USA,
Japan and Australia are also potential markets. From the survey of 839,463 rai world organie rice planting areas, Thaitand is
lhe 5th largest area of organic rice planting (6.2%), after China (44,7%), Indonesia (19.4%), the Philippines (10.5%) and
South Korea (8.0%). (Department of Rice Trade, 2017) However, Thaifand is still first exportet, while the others export very
little organic rice because almost all products are consumed in their own countries from the steady increasing demand,
Especially for China, in the castern area of the country. The demand of organic rice is increased from higher food safety
attention and higher income of consumers, However, China is still a formidable competitor due to the government promoti
organic rice and greatly increasing of organic standards cerlify agencies, The organic rice consumption market is cleatly
divided into 2 markets: modern trade and direct sates channels. The price is quite high with the same standard export
products. The other market will be an organic rice market distributed by a farmer community; the price is lowet than the first

Arehives Avatlable @ wanesolidsialetechialogy. uy
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type market but still higher than rormal price. For the future trends, If ihcreasing production volume, exports are bright.
(Ministry of Agriculfure and Cooperatives, 2017}
Although there is still less than 1.0% of the total potential area, but a policy to change the notmal rice fields to organic rice is
still possible. Especially in rainwater areas, both in the northern and northeast of Thailand, those farms once a year helps fo
preserve the envitonment and considered as easily trangition area. Both farmers and all those involved must have knowledgs
and understanding for the importance of organic rice cultivation to fulfilt the increasing demand from the domestic and
export matkets, The promotion in the northern region is spread in Chiang Rai, Phayao, Chiang Mai, Phetchabun and Uthai
Thani, which s an important patt in expanding the production of organic jasmine rice both from the public and private
sectors, The government implementing organic rice strategies, while NGOs suppot the integration of farmers i the area {o
produce organic rice. The popularity of erganic rice consumption in Chiang Mai is increasing, with more demand, So, both
single and group type manufacturers are increasing accordingly.
When organic rice as the hope of both for country's economy stimulation and health expectations is increasing, What is the
suitable production, processing and marketing for the arca? How the accumulated farming wisdom, the local personal or
group knowledge that is still up-to-date and works, and modern social and (echnology innovations that are new, better and
different can create value? How to conctete practical processes that can be transmitted, passed on, and collected as new
knowledge? Both wisdom and innovation knowledge above are defined as “Intellectual Capital” by the researcher. The
overall view of organlc rice in Thailand upper northern region will mainly rely on quantitative research. Questionnaires and
interviews total 159 samples with both single and group farmers. The synthesis and develap of intellectuat capital for organic
tice production, processing and trade that is suitable for the area and farmers wiil be done by a qualitative research, Using
document checking, In~depth interview, participatory observation and group discussions with model farmer groups, folk
philosopher and academios in organic agriculture, from total 15 samples,
This paper will present the situation, Intellectual Capital, and the pattern of production, processing and organic rice trading of
farmers in the uppet northem region of Thailand, Knowledge from this research will benefit the existing organic rice farmers,
normal farmers who desires changing and prefer consumers, and responding to the government agricultural policy expand the
area because organic rice is grown for domestic consumption and exports, Intellectual capltal that is local wisdom and new
innovations discovered will help reduce costs, inctease productlvity, reduce time and labor in production, processing and
white trading for all farmers in Chiang Mai and Thailand.

II. LITERATURE REVIEW

Intellectual Capital is the knowledge that comes from experience and work, It is the Taclt Knowledge which is complex,
hidden and difficult to convey in text or in the form of explicit knowledge. It is a sccret that is not disclosed. Relay only to
refatives ot a close acquaintance with the same tradition, Prawet Wasi (2002) states, “Intellectual capital comes from the
accumulation of long-term learning, all of which ate intertinked in all disciplines, Not separated into the study subjects, but
contiected between every subject, economic, living, educational, and cultural those will biend all together”. The Thai society,
especially rural society, can still exist. It reflects the potential of Intellectual Capital from the past and helps to sustain it,
Therefore, modern peasants must focus on creating Intellectual Capital (Ramezan, 2011) in 3 areas: 1) Human Capital: values,
attitudes, aptitudes creating and know-how tranfer; 2) Structural Capital: innovations in ageleultural systems and structures; and
3) Relational Capital: building relationships between communities and external networks. This will create strength and stable
coopetation, In line with Sullivaz (1999), which explains that intellectual capital will lead to knowledge in the community oh 2
levels: 1) Value Creation, creating activities that add new knowledge from learning or knowledge acquisition; and 2) Value
Extraction, and the value of knowledge to achieve the goals of one's own gronp or commurity. Through knowledge
management is the process by which knowledge users in the worlk are the experts in knowledge packaging, because knowledge
packaging takes place in practitioners not caused by academics, (Wijarn Panich, 2007)
Knowledge management has often been successful with business organizations but very few operations that focuses on people
or communities fo take action and application. Knowledge management requires: 1) Learning processes and group processes to
create knowledge exchange opportunity; 2) Practices and learns from real experience as the basis; 3) Hstablishes hotizontal firat
refationships that honors the villagers as self-thinkers, do-it-yourself and adapt in their consclousness or are in-depth with their Zsu
familiarity; 4) Combines local knowledge that has been developed and accumulated continuously to modern knowledge or {43
innovation; 5) Adapts to various different conditions and contexts that change over time; and 6) Suppotts to increase businesses [,
efficiency and creates knowledge before, during and after work by knowledge exchange is the key, (Chonkan Daranak Timmm
2008) Making the needs of individuals and communities the same Can enable people to fully use their intelligence (Barnes,
2002), Knowledge management requires a process that can be put into practice, which is to define the type of knowledge, create
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new knowledge, capture to systematize and store knowledge, shave knowledge, apply and enhance knowledge. (Buren, 1999),
Which is the necessaty competency in knowledge creation, allows individuals to transform deep-seated knowledge into clear
knowledge and can be used to benefit themselves and the organization (Nonaka, 2002 cited in Hsu, 2006),
Productivity increasing and cost, time and labor force reduction are important factors for today's agticultural sector, Scholars
have therefore proposed the idea of linking knowledge management and intellectual capital management together with both
concepts to complement each other, Many researches suppott this concept, For example, Hsu (2006) research suppoxts that
intellectual capital management and knowledge management help improve effectiveness. Hussi (2004) found that intellectual
capital, intellectual assets and knowledge creation all are related to knowledge management, Morris (2006) found that human
capital, social capital, organizational capital are related to knowledge creation. Knowledge sharing and the integration of
knowledge will help create activities and enhance knowledge. The goal is to build and upgrade the production, processing and
trade of organic rice at the operational level, It is a practice of knowledge-related activities in detail to facilitate the creation of
knowledge, changing formats and using knowledge. the final objective is to keep pace with successful organizations because
they have more knowledge by creating and maximizing intellectual capital in the organization (Arunee Intaraphairote and
Anongnat Srivichoke, 2006).

III. RESEARCH METHODOLOGY
1) Research format

This research is a mixed methodology research between qualitative research and quantitative research with
the scope of research as follows:

2) Research area

The area of 1,330 rai of organic rice planting, both single and group in 8 districts, 25 sub-districts in
Chiang Mai, including:

[} xlmp 2}Chh Dag

{1) Nang Yaeng ] (2) Nong Chom {3) Pa Phad
4) San Sai Luang (%) Mueanz Len
T TR oo L L g E

' {l)LuanﬂNUcnw

N

(2) Sm?a Ymg .

() PaLnn

(1) mbukhm

‘alghmmn‘ _(_) mLumg{C nngx\!.u}hcc]lcscuc.h(.‘erﬂu,l\f!&yiﬂl?’ T

3) Target group scope

3.1) Single farmers: 75 organic rice farmers in 8 districts, 25 sub-districts in Chiang Mai province with an
area of 615,50 rai:

Heol "% : ]y
Area mn' 99001 11300 ‘zﬁ,uo -SJGD 271.00) 2575 16.50 00

3.2)G1'oup farmers, consisting of 6 groups of organic rice growers in 3 districts, 5 sub-districts of Chiang Mai
Province, with 84 people and planting area is 715.25 rai:
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3.3)Model farmer groups Folk philosopher and 15 scholars on organic rice, including 1) a group of model

farmers who have certified organic rice production for 5 people; 2) 5 follc scholars; and 3) 5 organic rice
scholars.

4) Content scope

1, Intellectual Capital: Organic rice farming based on local wisdom and innovation of farmers in Chiang
Mai, both individually and in groups. To reduce casts and add value to organic products in 3 dimensions which
are |} production 2) processing and 3) Trading; 2. Organic rice; 3. Organic rice production; 4. Organic rice
processing; 5. Otganic rice trading; and 6, Knowledge management model, 7-step application techniques, which
are 1) knowledge identification 2) knowledge creation and search 3) systematization of knowledge 4} knowledge
compilation and filtering 5) access to knowledge 6 A) knowledge sharing and 7) learning,

IV, RESEARCH RESULTS
1. Situation of organic rice cultivation of farmers in the upper northern region

1,1) Targeting Areas to Promote Organic Rice Cultivation The northern region is the region that is
more fertile than the other regions, Most of the rice that is grown is vice that is planted on the plains between the
mountaing, Because the water level in more than 80 cm and rice fields are planted in upland and high mountains,
there is ho waterlogging in the planting area, The types of rice grown are both glutinous tice and will be
harvested between November and December. Farmers can only grow off-season tice in some ateas with
irrigation water,

1,2) Growers Registration Creating understanding for farmers organic rice production systems in
accordance with organic rice standards have tequirements to be complied with. Which will be inspected and
certified by the auditot of the Department of Rice or inspectors assigned by the Departrnent of Rice for 3
consecutive years, and must pass the cettification of organic tice of the Ministry of Agriculture and Cooperatives
within 3 years,

1.3) Good Seeds Production and Distribution and Rental Control Establish the “Community Rice
Center” with the similar idea members to produce seeds, sell in the community or outside market by the support
of the Depattment of Rice. the community must be self-management to being a good solution to the seed
shortage problem and also have more revenue from selling pood seeds, while nearby farmers will get cheaper
seeds at cheaper prices, strengthen and the ability to be self-reliant of farmers.

|.4) Land Reform and Land Level Adjustment By using the biodiversity in an agricultural ecosystem
to achieve mutual integration holistically, rotation of resources in the farm to maximize benefits, use production
factors from external ecosystems that comply with organic principles and use of production factors that are
biological products and organic substances obtained from living organisms, including naturally occurring
organic substances and rejecting the use of synthetic chemical factors, including genetically modified varieties.

1.5) Production Efficiency Increasing Trainhing, study trips, organizing learning sources to develop
organic rice farmers are essential (o increase the efficiency of organic rice production in the uppet north region.

2. Organic Rice Farming Inteliectual Capital of Agriculture in the Upper North of Thailand
i

2.1) Ancestors The wisdom of ancestors is that they are not a resource for sale. It is a process of
fearning from expetience and heritage, Is like pulling the potential of human resources and community resources 4
with value. E;a

2.2) Trial and Error Self-learning, trial and ertor atise from observation and our own direct expetiencwsms ——
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2.3) Try the Real Practice Use the folk wisdom or trial and error to learn and bting what you have
leatned into the process to be suitable for your own organic rice cuitivation,

2.4) Training Join the management training related to the production, processing and trading of organic
rice that help enhance knowledge, skills, and exchange of knowledge, for polential and capacity increasing,

2.5) Demonstration From study trips, observe organic rice field demonstration of varlous organizations
will promote the perspective, knowledge, best practices,

2.6) Learning Resources From both government agencies o private agencies,

2.7) Knowledge Lxchange Networking There are 2 processes of network learning which are
knowledge increasing process and marketing handling process.

3. Production Patterns, Processing and Trading of Organic Rice of Farmers in the Upper Northern
Region of Thailand

3.1) Organic Rice Production Patterns

3,1.1) Ground Preparation Farmers help to control weeds, diseases, insects and some antmal
pests of rice depends on the soil properties and the environment in the field before planting by plowing, plowing
and raking,

3.1.2) Selection of Rice Varieties The rice varieties should suitable for the environmeit in the
planting area and give good results in relatively low fertility conditions. Resistance to major diseases and insects
and meet the needs of consumers. the current organic rice production most are Khao Dawk Mali 105 and RD 15,
which have excellent seed characteristics.

3.1.3) Process of Rice Cultivation Transplanting is the most suitable for organic rice
production, valleys keeping waterlogged and help control weeds. Plant aged should be about 30 days. Choose
scedlings that grow strong, free from diseases and insect damage. Since the avoiding of synthetic substances
especially chemical fertilizer, spacing should less than normal, which is generally 20-20 cm, The number of 5
seedtings per clump and the spacing can smaller if the soil is relatively low fertility. In case of having to plant,
hunt or grow after the proper planting period of each rice variety and have the probiem of {abor shortage.
Suggest to change the solution of planting that is suitable with other solutions instead,

3.1.4) Soil Maintenance There are soil management, using of organic fertilizer, and the use of
organic materials in place of chemical fertilizers.

3.1.5) Getting Rid of Rice Pests Avoid using all synthetic chemicals of all kinds to control or
gliminate rice pests. Recommended to be controlled by mechanical methods use cultivation methods or systems
that create unsuitable conditions and environments for the spread of discases and pests Including crop rotation,
etc.

3.1.6) Harvesting Harvested after flowering about 30 days, the seeds in the ears mostly changed
to straw color faster than the persimmon rice stage. First harvesting grain moisture will be about 18-25%, must
be reduced 15% percent or lower, In order to maintain good quality and be suitable for processing or storage,
drying the rice kernels that have been kneaded from the rice harvester for 1-2 days, and randomly banning the
sheaves of rice statks in the fields ot hanging for 2-3 sunlight, Be careful not to wet the rice seeds with water or Eﬁ

mud. T

3,1.7) Requesting for Inspection Certification The National Bureau of Agricultural (5
Commodity and Food Standards (ACFS) is the accreditation body to inspect and certify every step in accordan®=t———
with Department of Fisheries Farmers, Department of Livestock Development and Department of Rice
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regulation, However, the private certification body can also be a standard inspector in accordance with the
Agticultural Standards Act 2551, but must be certified by the ACITS,

3.2) Organic Rice Processing

3.2.1) Threshing The machinery or tools and equipment should be separated from non-organic
products, In case of shared using, machinery or equipment must be cleaned and the contaminated rice must be
removed. The amount and types of processed rice must be informed, Storage must be separated from non-organic
products.

3,2.2) Milling The machinery or tools and equipment should be separated from non-grganic
products, In case of shared using, machinety or equipment must be cleaned and the contaminated rice must be
removed. The amount and types of processed rice must be informed. Storage must be separated from non-organic
products.

3.2.3) Packing The place of packing must be separated from non-organic rice. Products must
meet the standards. Package must be strong, durable, not easily broken, or should be packed in small bags from 1
kg to 5 kg using compressed carbon dioxide or inert gas or in a vacuum condition, The message on the package
must be correct and complete according to packaging standards, In case of brown rice, should be packed in a
vacuum system to maintain the quality. Rice in the packaging that has been approved throughout the production
chain from planting field, the mill, packing house to seal the certification of Q or Organic Thailand.

3,2.4) Package Design Product differentiate package creation will promote products demand,
attractiveness and uset friendly. Therefore, the role of packaging design is very important to the marketing mix
of organic rice marketing,

3.3 Organic rice trade

3.3.1) Membexship system market [s a direct market between producers and consumers with seasonal
purchasing agreements between producers and consumers by make advance payments, After the harvesting
season, the products will be delivered to the distribution center for consumers to pick up. There are also
activities to connect the relationship between the producers and consumers,

3.3,2) Normal Market The expansion and awareness of stores or department stores that want the market
demands. This market will cause price competition of organic products.

3.3,3) Flea Market Is a form of market that occurs in the local area and other provinces, is held in a
crowded area on the exact market opening date, consists variety of producer groups.

3.3.4) Online Market Is an emerging market channel both in Thailand and foreign countries, This
marketing channel must be advestised on social medias like Facebook page, website, application, etc, For foreign
exports, there must be a plan to make a sales confract, quality control and quantity sufficiency, transportation
system, keeping the freshness of the produce and the production according destination country standards.

3.3.5) Specialized Channel Marketing Is a shop that sells organic rice products, heaithy food or
products that protect the environment, This type of market makes it more accessible to consumers than the
membership system.

i
V. DISCUSSION E‘Bﬁ
Intellectual capital production and processing otganic rice of farmers in the upper northern region combines with @%
7 parts: 1) ancestors 2) trial and etvor 3) try the real practice 4) training 5) demonstration and observation Sl
featning resources and 7) knowledge exchange networking, Consistent with the knowledge creation model for

rice farming occupation that Phromphiriya Phanason (2013) explained the 5 components: 1) the learning process
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in the form of community groups 2) learning from the farmer school Khao Kwan Foundation 3) Accepting
knowledge from outside the community 4) Knowledge from traditional wisdom and 5) Community relations and
culture system, While the first components consist of 4 sub-elements which are 1) using the community and
villagers as the center for Learning and knowledge building (Learner Center) 2) Learning managetent in the
group (Learning Organization) 3) Knowledge Management and 4) Networking at all levels, Each component has
mutual interaction, something that Ban Don fatmers use as a core for creating new practical knowledge and
expanding some of the knowledge gained from the farmer school, Consistent with the concept of Good (1973),
Bardo and Hertman (1982) that the definition of the form is what shows the structure, logtcal and effect
relationships of vatious factors or important elements of the study to understand the facts or a specific
phenomenon more easily, This is also in line with the idea of Willer (1967} that the pattern is the conceptual
structure and the relationship of elements of the study, The result of creating new knowledge or expanding the
knowledge of the farmers since manage pests that are insects by relying on nature with the concept of good
insects to rice fields destroying bad insects, soil improvement by bio-liquid fertilizer making microbes using
their own water, Rice seed selection by taking the rice seed extraction method, an innovation obtained from
integration with rice selection in the era of subsistence farming, which takes 3 rounds to develop rice varieties of
rice cultivation will get pure rice varieties. All of these are from Tacit Knowledge in the farmers, integrated with
Explicit Knowledge that is newly leatned in the form of knowledge creation. The learning is based on theory that
enicourages farmers to create new knowledge and also develops other areas at the same time, for example, based
on the Problem-Based Leatning concept that covers the methods of theoretical learning that support farmers, To
build knowledge by oneself, such as Self-Directed Learning or Constructivism which this new lknowledge can
still be characteristics of local knowledge.

The organic rice trading consistent with the study of Natthawat Suthiyothin [] found that farmers are of the
opinion that the effectiveness of the marketing of organic rice is at a high level, age, education level,
supplementary careers, period of membership of a farmer group, receiving organic training, organic certification
and receiving news and information online relate to the marketing of organic rice, Consistent with Kittiphong
Trakoonchok-Amuay [2010] proposed that rice consumers are the origin of innovation, rice distribution channels
are platforms of learning, exchange and develop the innovation, rice product processing is to transform the needs
of consumers nto identity products and ultimately and finally create the innovation, and rice production is the
development of food security. For the future, the most probable rice production innovation is production
technology to replace farmers, combination of latge-scale rice fields, land ownership changing from farmers to
capitalists, covenant agriculture and the production of quality rice and healthy rice. The most Likely innovation in
rice processing is rice processing for health, increasing competition in the tice processing industry, processing
tice into other products and methods of processing that increase efficiency., The most promising trading
innovation is the competition in the rice market, consuraer behavior and adjusting rice business strategies.

VI SUGGESTION

Recommendations for government agencies should create knowledge, awareness and awareness about the value of organic
rice to the public, Including building knowledge, understanding and confidence in Thai organic standards both in Thailand
and abroad, Should encourage the hew generation fo become more farmers and apply the project to support the new
genetation of farmers already implemented, such as the Young Smart Farmer, to use in organic rice production, more new
organic rice market. The suggestions for organic rice farmers are creating their own brand of organic rice that is unique and
easy to remember, well expression and have psychological influences on consumers, The farmers should also develop more
ways to distribute organic rice in online markets,

2
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Abstract

This research wili study lype and size of aerators suliahle for
Tilapla culture. So that farmers can use energy to the maximum benefil and does not
waste energy by using paddle whee! aerator 1 hp and venluri serator 1 hp testin 3
cement ponds with a 25 sguare meter pond. The ameunt of water In the 25,000 Hters
pond is tesled using a 3-speed lnverer that is 460 750 and 1,050 rpm, To ind the
motor cycle the amount of oxygen that is just a pond for Tltapia farming and energy
usage thal Is appropriate for the pond by analyzing the standard oxygen {ransfer rate
(SOTR) and the standard asration efficlancy (SAE). From tha test, found that the
paddle whesl aerator with the highest standard oxygen transfer rate (SOTR) Is 0.58
kg Oyfh eleclric power consumplion Is 040 kW, the highest standard aeration
efficiency {SAE) is 1.44 kg O/kW-h at a speed of 1,050 rpm. And the venturl asrator
the highest slandard exygen Iransier rate (SOTR) Is 0.48 kg Oy/h. The elsctric ensrgy
consumption ls 0.26 kW. The standard aeratlon efflclency (SAE) Is highest at 1.81 kg
Oy/kW-h. 750 rpm. So from the study the opllmum spaed of paddle wheel aeorator al
1,060 rpy and venluri aerator at 760 rpm.
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Abstract

This research is to study the efficiency of an aerator for Tilapia fish pond. For the experiment,
the 1 hp of paddle wheel aerator and 1 hp of venturi aerator were test in two cement fish ponds. The
dimension of each pond was 5x5 m® The blade of aerator was adjusted one, two, and three blade,
respectively. For the venturl aerator was adjusted one, two, three plpes, respectively. The motor speed
was varied at 900, 1,200, and 1,500 rpm, respectively, The dissolved oxygen (DO), water temperature,
and the power of aerator were collected for the standard oxygen transfer rate (SOTR) and the standard
aeration efficiency (SAE) analysis to select the appropriate size and number of systems for real
application, From the experiment, it found that the paddle wheel aerator of 2 blades at 1,200 rpm
would provide the highest SOTR about 0.51 ke Oy/h and gave SAE about 1.58 kg O/kW-h. In the case
of ventur aerator of two plpes, the motor speed at 900 rpm gave hishest SOTR of 0.36 kg Ox/h and
SAE was equal to 1.24 kg Oy/kw-h, Then the best results of both aerators were applied to tilapia
cultivation for 2 months under the same cutture conditions such as the number of tilaplas, feed rate,
time period. It was found that two pipes of venturi aerator at 900 rpm was the most efficient in tilapia

cultivation with Feed Conversion Ratio: FCR of 2.02,

Keywords: Paddle wheel aeratar, Venturi aerator, Dissclved oxygen, Standard oxygen transfer rate,

Standard aeration efficiency,
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