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The Community Learning Process by Ban Nong Ping Kai

Safe Rice Farmer Group, Kamphang Phet Province

Jaan naveau”
Wallop Thong-on”

(Received: 20 December 2014, Accepted 16 February 2015)

Abstract: The research aimed to study the community learning process in producing safe rice by the community of
Ban Nong Ping Kai in Kamphang Phet Province. It was conducted based on qualitative and participatory research
methods. According to the study, it was found that the community rice production process at Ban Nong Ping Kai
was produced based on the principles set forth by Bureau of Rice Research and Development (BRRD). Ban Nong
Ping Kai farmers used a mixed method of community learning process and indigenous knowledge. These included
learning to question, learning to search, learning to construct, learning to communicate and learning to service in

the community’s learning process.

Keywords: Safe rice production process, community learning processes
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Table 1 Community learning process in safe rice farmer group

Safe Rice Line Product Process

Learning Activity

Community Learning Process

1. Selection rice varieties stage

practice groups

- Introduction and mass selection rice | - Learning to question
from public learning center and firm
- Field trip study with the farmer’s best

- Learning to search

2. Tillage stage
practice groups

- Field trip studies with farmer’s best | - Learning to question

-Indigenous knowledge application

-Learning to search
-Learning to construct

3. Rice planting seedlings and
transplant Rice seedlings stage

- Indigenous knowledge application

- Learning to question
-Learning to search

4. Field maintenance stage
practice groups

-Field trip studies with farmer’s best

-Indigenous knowledge application
-Field experiment
-Knowledge sharing

- Learning to question
-Learning to search
-Learning to construct
-Learning to communicate
-Learning to service

5. Harvest and marketing stage

-Indigenous knowledge application

- Learning to question
-Learning to search
-Learning to construct
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The Development on Mushroom Drying Process by Solar Green
House Dryer by the Participation of Ban Thung Bo Paen
Mushroom Cultivation Community Enterprise, Pong Yang Khok

Sub-district, Hang Chat District, Lampang Province

53m sailsegs”

Rawipha Yongprayun v

(Received: 2 April 2015; Accepted: 8 May 2015)

Abstract: The purpose of this research was to improve mushroom drying process in community enterprise for
mushroom working group participation in Thung Bo Paen Village at Mrs. Patcharin Homsuwan home. The solar
green house dryer was 1.50 meter width, 2 meter length and 0.50 meter height and cover with polycarbonate
sheet. The result showed that by changing the plastic cover to be a polycarbonate sheet it could increase the
efficiency value to 14.26 percent. While installing two DC FAN SLEEVE BEARING at the bottom point of solar
green house dryer could increase efficiency value to 24.29 percent. A breaking point of using solar green house
dryer for mushroom drying process was 1,905 units and a payback period was 1 year when setting price was
35 bath per 25 gram. The dryer development met the demand of some activities of community enterprise and
generated satisfaction both with knowhow and knowledge. A knowledge approach value was more than 91
percentage of both community enterprises. The characteristics of this research was an integrated work between
community and academic organization so that the economic calculation or testing method was showed in

simple value. It is suggested a food technology measurement and packaging as an interesting future research.

Keywords: Solar green house dryer, mushroom drying process
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Figure 1

participation in Thung Bo Paen village
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A solar green house dryer improvements in community enterprise for mushroom working group
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Table 1 The mushroom drying experiment for solar green house dryer

The solar The The temperature The drying period
radiation moisture average value (Hour)
Date average average (°c)
value value Cabinet Environment
(W/m?) (%)
20 December 2013 675 22 60 32 6.50
22 December 2013 730 21 63 34 7.00
23 December 2013 825 19 68 38 7.00
1 February 2014 740 20 65 37 7.00

Table 2 The calculated value of solar green house dryer efficiency

The solar A mass of Energy Energy The dryer efficiency
radiation water Output Input (%)
Date average evaporation m, L AHN,
value
(W/m®) (kg) (wh) (wh)
20 December 2013 675 4.55 18,543.53 123,606 15.00
22 December 2013 730 4.50 19,750.50 133,678 14.77
23 December 2013 825 4.47 19,750.50 151,074 13.00
1 February 2014 740 4.53 19,750.50 135,509 14.66
The average value 14.36
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Figure 2

participation in Rongkho village
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The solar green house dryer knowledge expanding for vegetable processing working group
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Abstract: The purpose of the study of fermented rice noodle (Khanom Jeen) production by pure inoculum for
Ban Mae Yang Pho community, Rong Kwang district, Phrae province is to raise production, increase the
capacity and reduce production costs for the production of Khanom Jeen. Screening of microorganisms from
fermented dough from 3 sources (Uttaradit, Phrae and Phayao, Provinces). The study found that there were 47
isolates of microorganisms from Uttaradit 81 from Phrae and 38 from Phayao. The microbial isolates from each
group were tested for lactic acid were 3, 4 and 1 isolates for Uttaradit, Phrae and Phayao, respectively. Then
the microbes lactic acid bacteria was tested in each of Khanom Jeen production ratio in different sensory
testing using 9-point hedonic scale. The results showed that the use of microorganisms from Uttaradit : Phrae :
Phayao at a ratio of 1: 2: 1 (10:20:10 ml) yielded the most satisfaction among the tasters and the difference was
statistically significant. The study showed that Khanom Jeen production by adding an appropriate amount of
lactic acid bacteria affected the quality of noodles. So the production of rice noodles by using an appropriate
amount of bacteria will give the best quality rice noodles in terms of colors, taste, texture and smell. It also
helped improve the Khanom Jeen process: shortening the production time and reducing the bad smell of the
wasted water from fermentation.  Moreover, operators can reduce the production cost as they can produce by

themselves the inoculum as the starch fermentation.

Keywords: Fermented rice noodle, isolation, lactic acid bacteria, fermentation, 9-point hedonic scale
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WiFuunsawanfinAas | LT WALE AT Tuaan NIAULAARAN (titratable acidity) WLANLTNNUNIALAARIN
ARNTUAY (NINT 1) ADAARBITLINUAT YD AUANTUANNIUIULL AT FENTALAAR N LA NT 11
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Table 1 Changes in lactic acid content during growth of isolated lactic acid bacteria in fermented dough

Time (h)
Isolate 0 12 24 36 48 60 72
A-6/2 0.61°" 1.41% 1.46° 1.45% 1.41% 1.41%¢ 1.42%
A-6/3 0.55% 1.36"" 1.39% 1.37°% 1.36"" 1.35°" 1.35%
A-6/4 056 1.40% 1.38™" 1.387° 1.37°° 1.36™" 1.36%
PH-6/1 0.64% 1.45”" 1.49™ 1.49™ 1.46™" 1.46™" 1.45™"
PH-6/3 057 1.40°%¢ 1.43% 1.41%° 1.41% 1.40°%¢ 1.40™
PH-6/7 056  1.397%F 1.40% 1.38°° 1.36°" 1.36% 1.35%
PH-6/8 0.56% 1.38°" 1.40% 1.38% 1.40% 1.39% 1.39%
PY-6/2 0.56%° 1.41°% 1.43% 1.42° 1.42% 1.42% 1.42%

Note: Lowercase directed horizontally represents the period of time (h) that differ in the study (P <0.05) and uppercase

letters directed vertically refers to isolate different in the study (P <0.05)

pH

7.00
N
6.00 \\
—A-6/2
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\\ —A6/3
4.00 \ ——A6/4
3.00 R e PH-6/1
2.00 ——PH-6/3
——PH-6/7
1.00
——PH-6/8
R ——PY-6/2
12 24 36 48 60 72
Time (h)

Figure 1 Changes in the acidity - alkalinity (pH) during the growth of lactic acid bacteria
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Development of Healthy Fruit Jam for Huai Nam Kuen

Community Enterprise, Wiang Pah Pao District,
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Abstract: Passion fruit and cape gooseberry are good sources of vitamin A and vitamin C, possibly making the fruits
relevant as a nutrient source for antioxidant. The fruits were promoted to be cultivated commercially in Huai Nam Kuen
community enterprise, Wiang Pah Pao district, Chiang Rai province. This study aimed to develop a healthy jam from
passion fruit and cape gooseberry. The study showed that the optimum formula of passion fruit mixed with cape
gooseberry consisted of 37.5% passion fruit, 12.5% cape gooseberry, 44.4% maltitol syrup, 2.4% pectin, 2.0% inulin
and 1.2% gelatin, respectively. The amount of total sugar and reducing sugar of jam were 10.25 + 0.01 and 0.67
0.01 g/100g while fiber content and antioxidant activity were 3.30 + 0.10 g/100g and 50.95 £1.76 mmolTrolox
Equivalent/100g, respectively. The jam contained only 200 kcal/100g which was lower than normal product, that
containing sugar, by 30%. Therefore, this healthy jam could be reduced calorie jam. Shelf-life of this product was
about two months. The overall liking was moderately. The analysis of project’s success showed that the member of the

community enterprise could apply 100% of the knowledge to their work which helped to increase their family income.

Keywords: Fruit jam, reduced calorie jam, passion fruit, cape gooseberry, inulin
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"School of Agro-Industry, Mae Fah Luang University, Chiang Rai 57100, Thailand
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Table 2 Sensory evaluation score of jam with different ratio of passion fruit and cape gooseberry™

Ratio of P and C  Appearance Color Flavor Sweetness Sourness Overall liking
0:50 513+ 1.50 527+1.36 417+126 497+1.71 463+1.77 4.90+1.60
12.5:37.5 4.37+1.67 473+128 430+1.15 483+1.60 4.40+1.50 480+1.42
25:25 527+1.26 490+156 470+153 520+1.35 493+1.46 530+ 1.62
37.5:12.5 520+ 1.74 507+1.62 533+1.37 513+1.38 527+1.60 547+1.38
50:0 4.93+1.40 483+142 533+127 497+140 517+1.44 543+1.19

Each value was expressed as the mean * standard deviation (n=30) ns indicate no significant differences (P<0.05)

P = passion fruit; C = cape gooseberry

Table 3 Formulation of passion fruit mixed with cape gooseberry jam

Formula Ingredient (Y%ow/w)
Passion Cape Maltitol syrup Pectin Innulin Gelatin
fruit gooseberry (%) (%) (%) (%)
(%) (%)
1 37.5 12.5 44.2 3.3 2.0 0.5
2 37.5 12.5 44.4 24 2.0 1.2
3 37.5 12.5 42.0 4.1 2.0 1.9
4 37.5 12.5 43.2 3.6 2.0 1.2

155



MFAITNTNAUITNTUUASAUNINTIA 3(2): 151-159 (2558)

Table 4 Sensory evaluation score of jam from different formulation

Formula  Appearance Color Flavor Spreadibility Texture Sweetness Sourness Overall
liking
1 6.13+133"  680+£1.15 680+147° 597+177° 607+141° 543+122° 593+142° 660+081°
2 727+157  707+151" 733x129 783+123 743+133 660+£147 673128 777+127
3 560+152° 597+151° 640+137° 487+138" 533+139° 530+£126° 583£123 5674126
4 673+128" 690+£1.18 7.07+117 680+124° 663+144° 597144 637167 700+098

Each value was expressed as the mean + standard deviation (n=30) Different superscript letters in the same column

indicate significant differences (P<0.05)
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Table 5 Physical properties of passion fruit mixed with cape gooseberry jam compared with the

commercial products

Jam sample L* a* b* Gel strength (N) Hardness (N)
Passion fruit and cape 36.08+1.15" 4.95+0.71° 2435+ 186" 0.026 + 0.007 0.072 +0.020°
gooseberry
Passion fruit (commercial) ~ 33.15+1.13° 276+0.29° 999+2.26° 0.025 + 0.004 0.046 + 0.007"
Low calorie strawberry NA NA NA 0.028 + 0.005 0.098 + 0.006"
(commercial)

Rosella (commercial) NA NA NA 0.026 + 0.009 0.058 + 0.008

Table 6 Chemical properties of passion fruit mixed with cape gooseberry jam compared with the

commercial products

Jam sample Moisture Water Total acidity Total sugar Total reducing Fiber Antioxidant

content activity (Yowiw) (Yowiw) sugar (Yow/w) (Yowiw) activity (mmol
(%) TE/100 g d.b.)

Passion fruit 3956+059  087+002° 191+003° 1025+001° 067 +001° 330+0.10° 5095+ 1.76"

and cape

goasebery

Passion fiuit U214 077001 10120017 17940400 12654025 270+003 35294062

(commercial)

Low calorie 5716075  092+0071 072008 1514016 366+007 240+0.10° 2011£275°

strawbemy

(commercial)

Rosella 44574033 083+001°  069:001° 1676 +0.18 1266+024° 319+006° 43974181

(commercial)
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Model of Elderly Health Promotion by Participation Process of
Local Administrative Organization Civil Society Network and
Elderly Association in Mae Chan Sub-district Municipality Area,

Mae Chan District, Chiang Rai Province

98 sATEANs” uasgus g5’
Kewali Kruejak” and Soontaree Suratana”

(Received: 30 january 2015, Accepted: 28 March 2015)

Abstract: The purpose of this research was to create and evaluate the potential of elderly health promotion
model by participation of elderly association, local administrative organization and civil society network and also
to share this elderly health promotion model to other local communities. Research process consists of both
participant and non - participant observation to collect data on elderly context, elderly situation and operation
about elderly care in this community. The SWOT analysis was used with the target group and it was found that
the elderly association in  Mae Chan sub-district municipality area had attacking (SO) strategy position,
therefore, it should focus on strengthening of internal factors to expand existing operations or activities along
with using opportunity to start new activities. Finally cooperation of research team and target group was done to
conducting strategic plan. Health promotion for elderly people was planned within short term and long term
framework and elderly association in Mae Chan sub-district municipality area participated in all of planned
programs/activities with interdisciplinary collaboration of all participants. Elderly health promotion model by
cooperation of local administrative organization and civil society network was evaluated by research team and it
was found that it was appropriate, consistent, sufficient, and with good management level. In the process of
knowledge transfer of this model to other local communities, there were meetings for sharing knowledge among

the elderly participants. The model will be adapted to be used in other areas.

Keywords: Elderly, health promotion, participation
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Table 1 Average of SWOT on health promotion for elderly in Mae Chan sub-district municipality area

Subject Effect level Can procure input Note
Strength (S) 4.07 3.14 Strength (S)> Weakness (W)
Weakness (W) 2.71 2.36 Opportunity (O)>Threat(T)
Opportunity (O) 4.63 4.13
Threat (T) 3.22 2.22

ST = Effect level S>T (4.07> 3.22) and Can procure S>T (3.14>2.22)

OW=Effect level O>W (4.63>2.71) and Can procure O>W (4.13>2.36)
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Figure 1 Strategic plan of elderly health promotion in Mae Chan sub-district municipality area

Figure 2 Activity from short plan (3 months)
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Risk Behaviors of Diabetes and Hypertension Risk
Groups: A Case Study in Ban Pak Ka Yang Sub-district

Health Promoting Hospital, Sukhothai Province

aig1s8 laA19s "

Nicharee Jaikhamwang”

(Received: 2 April 2015; Accepted: 30 April 2015)

Abstract: The main objective of this research was to study risk behaviors of diabetes and hypertension risk
groups in Ban Pak Ka Yang sub-district health promoting hospital Sukhothai province; and the behavior
adjustment measures. Two hundred and seventy samples, as indicated by using Taro Yamane's means, were
systematically selected from 616 people, who had registered with the sub-district health promotion hospital as
diabetes and hypertension risk groups. A set of questionnaires and in-depth interview format were used to
collect data. Then, the collected data were analyzed by the use of frequency distribution, percentage, means,
standard deviation, and descriptive content interpretation. The research results were as follows. The risk
diabetes and hypertension samples were overall found at a moderate risk level. Physical exercises and food
consumption were mostly found as the high risk factors, while the emotional behavior, alcohol drinking and
smoking appeared to be the behavioral risk factors at the moderate level. Most samples did not do exercise,
and liked spicy and salty food, cooking with salty fish or bean sauce, adding with monosodium glutamate, and
chewing pickled tea leafs. They always smoked cigarettes after meals, believing that it helped relieve fishy smell
and anxiety. They drank alcohol after work in order to reduce pain, relax, and improve appetite. So, the local
public health office should create awareness among the groups at risk of high blood pressure, diabetes to have

healthy behaviors, and facilitate knowledge and learning management continuously.

Keywords: Risk behaviors, diabetes and hypertension risk group
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Table 1 Risk behaviors of diabetes and hypertension risk groups

Risk Behaviors X S.D. Level
1. Food consumption behavior 2.45 0.95 High risk
2. Physical exercise behavior 1.87 1.02 High risk
3. Smoking behavior 3.17 1.62 Moderate risk
4. Alcohol drinking behavior 3.13 1.48 Moderate risk
5. Emotional behavior 3.20 1.09 Moderate risk
Total 2.76 1.23 Moderate risk
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Knowledge Management for Exercise by Community

Engagement of Mae Ka Sub-district, Phayao Province
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Abstract: The purposes of this research were to 1) explore knowledge and a process of participatory learning of
stakeholders involved with the exercise training program 2) develop the technology enhancing an effective
exercise program and 3) evaluate users’ satisfaction with exercise program at Mae Ka community, Mae Ka
sub-district, Phayao province. The participants consisted of 223 villagers from 16 villages including community
leaders, exercise leaders, and exercisers. A purposive sampling was used to select the participants.
The research instruments used were interview and field notes. The data obtained by individual interview, group
interview and brainstorming were triangulated and analyzed by the content analysis method. In terms of context
and necessity, the findings revealed that knowledge and knowledge contributors were obviously found in the
area. Participation and sharing of knowledge among people and groups were also found. However, actual
learning did not show due to lack of the strategy in exercising promotion. With regard to the factors contributing
to knowledge management, collaborative team with mutual value and knowledge center were very significant in
connecting people to continue to share ideas. Lastly, for participatory learning process, it was found that
stakeholders including community leaders, exercise leaders, and exercisers participated in the knowledge
management plan systematically, affecting the participation in knowledge identification from real need.
Therefore, this learning process can lead to knowledge creation and acquisition; restore knowledge

organization, as well as knowledge sharing for learning among people in the community continually.

Keywords: Knowledge management, exercise, participation
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Knowledge management for exercise by community engagement of Mae Ka sub-district, Phayao province
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Native Fabrics of Tai Phuan’s Wisdom: Pattern and
Textile Design Banchaing’s Culture from
the Past to Present
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Abstract: The purposes of this research are 1) to study concept and design patterns of modern textiles of Tai
Phuan nationality, 2) to study processes of modern pattern designing by the Tai Phuan nationality. It was found
that concept and design pattern of textiles based on native local wisdom by Tai Phuan nationality come from
markings on the jar attached to the excavation and combination with folk motifs such as Grajub pattern that
distinguished from other local and international. This design pattern is unique and difficult to imitate. And the
knowledge of this cultural heritage has been taught from generation to generation. It is practiced until they
become proficient. The process of designing textile patterns based on the native local wisdom of Tai Phuan
nationality is currently based on the recognition of the experience without changes to the original. The group
members produce woven patterns that have been transmitted to their future generations. In the production
system, human labor is also used in the weaving process in order that the patterns come out as originally
designed.

Keywords: Tai Phuan, native fabrics of Tai Phuan
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Table 1 Personal information (n = 30)

Gender Quantity (Person) Percentage
Male 3 10.90
Female 27 89.10

[T TS W8 TR Eppaidoibinry F )

(1A) Line Hai

(1E) Line Nok (1F) Line Kai

Figure 1 Tai Phuan’s Patterns
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Figure 2  Weaving process
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Enhancing of Productive Potentiality of Community Products “Karen
Weaving” with Sufficiency Economy and Creative Economy: Case of
Mae Yao Sub-district Community, Muang District, Chiang Rai Province
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Abstract: The research for enhancing of productive potentiality of community products “Karen weaving” based on
the sufficiency economy and creative economy: a case of Mae Yao sub-district community, Muang district, Chiang
Rai province was participatory research where 50 women from 3 communities attended as Ruam Mitr community,
Huay Khom community and Kaew Wua Dum community. Research results revealed Karen weaving preserved
Karen'’s old cultural identity, both in the sense of method, step of weaving and design. The enhancing of productive
potentiality of community products “Karen weaving” had 5 steps which made women who attended the program

have more confidence, proud and satified with Karen weaving.

Keywords: Enhancing productive potentiality, community products, Karen weaving
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Table 1 Perception and application in the philosophy of sufficiency economy

List of perception Frequency Percentage

1. Level of perception

- Fair 45 90.00

- Quite good 5 10.00
2. Source of perception

- TV only 6 12.00

- TV and radio 25 50.00

- TV and meeting 1 2.00

- Radio, TV and meeting 2 4.00

- Radio, TV and newspaper 16 32.00
3. How about understand

- Enough in living and eating 50 100.00
4. Utilize in household

- Fair level 5 10.00

- More level 45 90.00
5. Utilize in Karen weaving

- Use materials in saving 50 100.00
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Table 2 Opinion of relevant person about Karen weaving development

List of opinion Average Meaning
1. Develop Karen weaving base on Karen culture 3.70 agree very much
2. Using local materials in develop Karen weaving 3.40 agree more
3. Develop Karen weaving by using labor in household 3.60 agree very much
4. Develop Karen weaving to be changing from old style 3.51 agree very much
5. Develop Karen weaving to be consistent with market 3.30 agree more
Total average 3.51 agree very much
Table 3 Opinion about potential of Karen weaving production
List of opinion Average Meaning
1. Utilize of Karen culture (knowledge/wisdom) 3.60 agree very much
2. Using of local materials such as cotton 3.10 agree more
3. Produce which reduce cost 3.51 agree very much
4. Produce by using household labor 3.60 agree very much
5. Having good plan for produce 3.30 agree more
6. Produce which consider on market 3.20 agree more
7. Having produce be consistent with production way 3.30 agree more
of household/community
Total average 3.37 agree more
Table 4 Opinion about Karen weaving production
List of opinion Average Meaning
1. Karen weaving production having change from the past 2.90 agree more
2. Karen weaving production have value appropriate with price 3.40 agree more
3. Karen weaving production have prominent identity 3.40 agree more
4. Karen weaving production be consistent with local need 3.30 agree more
5. Karen weaving production be consistent with market need 3.30 agree more
Total average 3.26 agree more
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Table 5 Satisfy about Karen weaving production

List of satisfy Average Meaning
1. Using factors in production as cotton, labor etc. 4.00 more
2. Using Karen culture in production 4.30 more
3. Cloth dyeing 4.30 more
4. Design of Karen weaving 4.20 more
5. Price of Karen weaving 4.10 more
6. Creative/ New look of Karen weaving 4.00 more
7. Special identity of Karen weaving 4.20 more
8. Value in mind and value in economic 4.00 more
9. Durability of Karen weaving produce 4.20 more
10. Value in utilization 4.30 more
11. Value in mind of using Karen weaving produce 4.40 more
Total average 418 more
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Increase the Nutritional Value of Fancy Carps Feed
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Abstract: Process of preserving raw Spirulina platensis (RS) was studied. The research aims to compare
nutritional value of RS. The experimental design was CRD with four treatments and three replications per
treatments including T,) heat application (HAP) T,) the amount of water and solid reduction (AWS) T,) herb
addition (HAD) and T,) chemical treatment (CT). After RS was treated, it was then stored at room temperature
for 30 days and statistical analysis was performed. Result showed that: T, (HAD) had overall preference and
protein higher than other treatments. Each processed S. platensis was mixed with basal diets and the overall
preference test showed that: T, (HAD) and T, (AWS) was higher than other treatments. The experiment tested
the growth, pigment, immunity stimulating capacity and production costs of Fancy carps (Cyprinus carpio
Linn.). The CRD with three treatments and three replication each of which was applied including T,) Basal diets
(BD) T,) Basal diets+35%RS after the amount of water and solid reduction (BD+35%RSAWS) T,) Basal
diets+35%RS after herb addition (BD+35%RSHAD). Average protein contents in three treatments were 26.38%.
Fancy carps stocked were 2 g. in weight and 10 fishes/m”. The feeding rate was 5%/weight/day and data was
collected every 15 day for 180-day period. It was found that: T, (BD+35%RSHAD) had growth, pigment on the
fish and the averaged immunity stimulating capacity was higher than other treatments. It can be concluded that:
process of preserving RS by additive fresh herbs showed the overall preference and protein higher than other
treatments. The basal diets+RS after fresh herb treatment had the overall preference that was higher than other
treatments. The growth, pigments on the fish and immunity stimulating capacity of Fancy carps fed with the

basal diets+RS after fresh herb treatment were better than other treatments.

Keywords: Process of preserving, raw Spirulina, fancy carps, growth, cost
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4. dagm@uliinAnen inummns uaziaula 15
WANGAINIaWzIRENAMSE Jlssand UG

dy & Dy 1 a a 4
wnziaendndin dredaadniAsgiazedssina i

glstiusialyl
o aa
AUnsaluazIENg

1) anusealigann (mwm 1) wawmmslu
Uauua 2.5x15x0.20 ks (mwm 2) FAIINZAEN

LAUALA e HANAREWSEER (NWT] 3) N 7 10 U
ANNATUDIAINA LAZIANNTH (2548)

2) FmaA LA e lEanda 1 o
WHWNIINARBNULLINAAEA (Completely Randomized
Design; CRD) L1l48an 4 1AmIvaaes < 6z 3 gy

Figure 1 S. platensis cells

Figure 2 Raceway pond

T)3sn1aiufnulaeldaainsou (Heat
Application; HAP) Taannsinaligatnanussqlu
waufiadinaganIng 1 ans Uadnaanatinly
GLRHI TR ENEN
wiiafl 1.1 kglcm® (121 °C) W11 15 w1% 11een
a1nLeIad Autoclave LRUTgmmnAfies szaziaan
30 AU

T, F2nrandndoutFuinuin uazanuis
(The Amount of Water and Solid Reduction; AWS)
wnaligdunanussqluasnufiodiinaasnaug 1
ams lalilsdunan 8 du Futihmna 1 dauuaz
NA8 1 ddu ﬂmmmmﬁu%muqﬁﬁm FTEZLIAN
30 AU

T,) 38n1914ayulng (herb addition; HAD)
waldgdunanussqluanncdinasamniug 1 ans
alisanan 8 dou ldouima 1 dau wazniung
1 du Lﬁuﬁ'qmmﬁﬁm F2821IAN 30 U

T,) 38n1314a191AN (Chemical Treatment;
cT) waldgduranussaluasaciinaaanaiug
1 ang MHallgdunan 8 dau LANaTLAALTN
Aaalsd (CaCl) 0.9 dau+arsuuladn (Banzoic
acid) 0.1 @1 Lﬁuﬁqmmﬁﬁm 72821IAN 30 U

sterilization 114LA389 Autoclave

Figure 3 Raw S. platensis (RS)
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3) nMagauUNIlsza ndNTa AAINIa
INT1INNT KAT AUYUNINARTBIAMINEAR sl
3.1) NeaaUN1NUszandNlae9d1usng
AALARETANNINARES Imﬂ%ummﬁﬂﬂﬁmiqmm
inensualaasusey 75 1 Tl w.A 2553 A1 100
Au lunimmedeulas Muuunaday (questionnaire)
Audnwusfinaaey ud anwnizdsing & nau
87 eduia uazniseanusy Tae¥3anaaey
WL 5-point hedonic scale FaagnafiadlfFumzLLL
wdelunnAnEEiNiL 3 yiennndn Awziiedn
IHsunszesiuangusina uazinfiayaiiaszinig
A0/ lAg3LAT1ZY Chi-square WU Independent —
samples T Test
3.2) AwaziAuAIMININTUINIg W TR
wiha Tulain s andlulamsn 1 Eels Aaudy
walsnuaes 3-Inlalaetu wazfiuyuniouan
(AOAC, 1990; Berns et al., 1963) indiayalidinssit
NNADH IneRAsziANLlIsu (ANOVA) An
mwLLmnﬁhmeLﬁi@zqmmwmmmmfu
WeuifluAaduresanimaaedlngda Tukey's
test ﬁizﬁuﬁﬂﬁﬁﬁﬁymmﬁﬁ P<0.05
4) Ane1AnAIMINaIMIIeIlaIun T A sw
fingnaminegaanmMsiuine luusacAa
4.1) NAFALNNUIZAMANNEURIRING
Uanesnamiegn Msiinnest wileudio 3.1
4.2) MIUAITUAUAININBIMNILANAN
fugmedn nslesed wilewdied 3.2
5) Anwnisastyiuln gRANAwLULlY
AN @sATeNLAuHLEAN S LL@&@mmwﬁﬂuﬁ@
fiagalanBagemnanauavinedn AlEannaiy
FeUsazaD
5.1) AINNIIANEIANAININEINNTTD
U unugansl fofi 4 1538nnsAsannaminaan
TnannsandndiuBunasinuazaeuds uasaannslé
anulng Fagmsnaami 2 AN1INAARY Luamne
aaRlEAruunAumauTnes WAZADIAININBINNT
Andnganimmaassdy Awinguineanfensnn
wagneanluenislan lamiaanusazganig
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1aaes 35% Feanmsmmaasldallsiuioutie 5% i
Aetlames wudndamesinaasiAuinuazana
Msuantinmiin ﬁﬂdﬁ"qmmmmamﬁlu (FTAn wazAnY,
2554) {nnanagavalisaungn 7 Alaniu annudisls
1 Alansu RAaE 70% (9NA BAZVATATER, 2548)
saviuglulguinan 35% mnusiealdalulsAuinuti 5%
WaTNNe1uITAINaInagauiudatunludan s
uthuilu 3 ganImaaes 9 ax 3 41 il

—qmm@wmmﬁ' 1 9w s aviall (Basal diets;
BD)

—qmmiwmmﬁ' 2 gnsdaialy + ausudn
35% an3aasan1ninaandndautuiniiuay
SN (Basal diets+35%RS after the amount of
water and solid reduction; BD+35%RSAWS)

- pmaneeeddt 3 anvnsaialu + awsnean 36%
a1nas Aean wineliayulnseuigeuazniung  (Basal
diets+35%RS after herb addition; BD+35%RSHAD)

5.2) nsmsaNLeannaad WMuUeTmudnan
PUIALEUHIABEINANG 0.80 11AT x 49 0.80 LNAT
AU 9 1D i‘tﬁuﬁ”ﬂuﬁ'ﬂ@.\‘i 0.50 Lums waziginsnd
Wama naeanmaass

5.3) narsaNdninaaes ungniatunud
S An1aw 500 # LweinLeRs 1-2 NF/ED NIAEN
TusiaBus (Uamrandndnanand) 1170 2 x 3 x 0.80
LURT LL@wﬁﬂ’]ﬂﬁ@’m’]ﬂLﬁ@Iﬁﬂ@’]%uLﬂﬂﬁU‘mMﬁ?
naaagIzazioan 2 gl ‘Emﬂhmmmmmmw
Hlunmaaedi ('mmmmm ) Wansduay 2 A%
ABLIA1 8.30 U. UAT 16.30 Y. AUNANOANTINNNT
HANFUDINT NAUNIINARBININITATIARALATNIN
anilan avniudednaunaldingidsaiuasiude
NARBY AU 9 1

5.4) TNUNLNARBILLL CRD utailu 3 7
NINARRY 7 AT 3 i (mmm 5.1) 8m9N1saaulan
20 A9/ ANTNINAST ‘Emumuummmmu 2.00 +
0.00 N3 Wiewnslusnm 5%/ sinmingalanu
WSuas 2 A%s A 1987 8.30 1. WAL 16.30 W 11T
ﬂ?mmmmiﬁ'ﬂmﬁunm“u zﬁu%\ﬂfﬁwﬁﬂﬂ@ﬂuﬁ@
NARDS 30% Te9AILlANTTaA WATATIAA NN
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ﬁymnj 15 §u 72821901019MAAY 180 A4 Lt
mu@N@mmwﬁuﬂﬁmmmwi@milﬁuimmﬂm
ANM35199 Boyd and Tucker (1992) 16 qrungi
98911 A1ALEILNIA-AN (pH) AN2BNT LRUATANE
Wi (dissolved oxygen; DO) AnuanTuile-lulngian
(NHN)  Anluinan-lulnsiau (NON) uazeails
Wagwn-nagweia (PO,-P)

5.5) n13AnEIn1sALInTeelan Fatimin
amn 15 U Lﬁfammﬁ’mﬁﬂﬁlﬁﬁyuTmﬁmiziu
la1un 7-10 Fa/de vise 30% a89anuautlanluie
wavnAed iudeyaiiluszifiue il
1. ansnaasnylauis (average daily growth; ADG;
NFN/EY/IN)

= gwintlauiladugananaass — indade Buvaans

AUUTUANNIMAaed
2. SR nuiniiNTL (weight gain; %)

= ﬁywﬁmig p¥ine — tiwnin@udiu x 100

Yo Euu
3. ansnaIALIna WA (specific growth rate;
SGR) %/94)

SGR = (In Wwiintlailedug anmmanss — In WviintadlaBumeaas) x 100

Snusuiiiinmases

4. ARTINTTIRARNE (survival rate; %)
= dunutlanfivae x 100

SumanBudn
5. Smensuamimn (feed conversion rate; FCR)
- winevnsili (@)

tuinyanfisdy ®)
6. UsAvisn sk Ll (protein efficiency ratio; PER)
= nindan i

WBnnusiing
7. funulunian@nian = 9o ustan + Funu
Wugilan
8. mammzualsiuees uar 3-ialoandiu lu
819119 ANNAD Berns et al. (1963)
9. mMirAuns uaz@wassuusalan 14 Colorimeter,

Minolta color reader CR-10

10. M9RLATIEANINIEf U H AN BuLLldA Wy
AnwAruanisnlunisnssfuniAniunuyll
AN NARDLNIINNNULAN lysozyme activity assay
ANNATURY Sarder et al. (2001) WARANBLENTTN
B T .
Wreneuiu 3fudan ldlBfue v suanavisnaan
z:i 3| dn‘/ ni Yo 2
(@rpauANluay) uasdiuntisunisnsyfulaanis
Wiatwaens (gaaruaniiiduuan) Tnanisldiden
sAWNT8 Micrococcus (0.2 mg/mL) lutninae
AALENdY 004 M (pH 5.75) Huarssafin
(substrate) LLmmeaémmﬂmmmu 40 1uim@@ Aslu
deunafizy 3 Naaans qmmmmummmw 540 w1 Tu
AT ummﬂummwmiw@qmmwm 0.5 uaz 5
W wilenagaed lysozyme activity MuN2NaNNTARAS
299721111 0.001 a1

n53LAgIRNeAD A Undeyanisasyiule uas
Fuvunisuas Anudinaesdilan nsnszfunNANTY
woulsdanmnzuazaunnin ld3nszinisais

AATLTANNKUTL991 (ANOVA) ANHIANNLANAN

\ = - = ) a = -
PAIUFAZVITANUE LTUUTEUANRR TRV
IneR5a04 Tukey's Test NazAuladATYNI9ATA
P<0.05

msananamnAlulagMINanaIusIean g3
BiinAnelEinpansganninmnziaeeainingan
ﬂi:ﬂqncﬂ%ﬁumsl,WWzlﬁymﬁmiifﬁ AudIunI9Laan
Tudldigisenaunis tnwmans waziaula aun9n
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i dasmsgiaselszmeliideiudeld

HAaN1TNAaaN

1) NAdaun1e9lszanduda lunisiy
fneauieanusazasiiuiaan 30 44 lEuans
NARELAIAN9IaR 1 wudfnadauliAzuLuAY
Angauinasanaesa e liA1 P 1winfiu 0.008
fatiu A P Hesndasn O (winriu sig)  agul18idn



MFAITNTNAUITNTULAZAUNINTIA 3(2): 215-228 (2558)

AT aLTALIINTRSE IS 4 LANNINARDY H
PNUANAN UL WEEAATYNNaDA (P<0.05) 1A
ANMARRT 3 (RSHAD) l#5umviuy Anvilusesay
50.00 mﬂﬂdﬁﬁ;mmmmmﬁ'u

2) AmAmetnTUINIg Bunualfues s
F-Wlalgeniiu wazfiununisuanaligdvranlung
FUSNHUAasAE  famnaned 2 uay 3 Insilefifus
Wsaulnzsiaminudia WAAUNUNITURE ANUINLAR
ann3saRanis Ay ulng (T,; RSHAD) HAMmANNgn
mmmamﬁluj aenlTludATYN9aTA (P<0.05)

3) NIINAFBUNNNILAIN WAZATUAINIY
awnatlan Tianamean luusiasas e

3.1) NNINAFALNNNILNN 28981M13Llan

NANANMI1EAALARZAT taeldianniiuan 35%
Andu 70% (lf@avgnewiia 5% Annudu 10%)
snaNsUesan s lanludisasiudts wazainli
nagaLTNINan [Ena Famnsnad 4 NUIENAaeL
WazuuuAtauTaulangsu (overall) TRIBIUNTHAN
avitean lAn P win 1 0.002 Farfu A P Hiaandn
AN O (Wi sig.) agu189n Avponsgaulngsanves

ANV IHANAN NI EIAA 11 4 TANIINAADI AN
unnsNeeeNTTEd1ATUNINETA (P<0.05) NINAADY
FEFAzIRAYINGY 3 viaaunnndn Anlubesas
ﬁqﬁy"qmmmm@mﬁ 3,2, 1Az 4 winfiu 55.00, 25.00,
22.50 Uaz 15.00% FNNAIAL

3.2) AnAM1elnTuInIsrInIuiTlan
HANANUIEAAWAAYAD U TRnuite TleRu lastu
asluflansn 1B Eele Aauaw ualsfiuesd -1
Talaentiu uazfiununisuds Tuusazganimaass
Famnsad 5 wae 6 defifudllsaulnarimen
wiia uaz 3-nlaltendn Tue1msdanuanavisne
AAANNNITASANINULARZAT DUTAINLANANINIS
A0 LAarAaINKanImadaUANgalin N Wuan
T, uazT, HArmonuaeuinssaumsiuiesay 55.00
LAY 25.00 FaANs1ad 4 ﬁélqmnndﬁm@wmm%'uj
aea B dAtyn19ania (P<0.05) ?‘ﬁqﬁﬁzgmmmwii
2 grslunRuuiauiuennsialdlunmeaseu iy
tanunudmfnsald

Table 1 Physical tested of process of preserving RS for 30 days

Treatments Appearance (%)  Color (%) Odor (%) Texture (%) Overall (%)
T, (RSHAP) 12.50 17.50 7.50 17.50 17.50
T, (RSAWS) 20.00 20.00 10.00 20.00 25.00
T, (RSHAD) 45.00 50.00 47.50 35.00 50.00
T, (RSCT) 7.50 10.00 12.50 20.00 20.00
Asymp. Sig 0.001 0.000 0.002 0.406 0.008
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Table 2 Analysis of the nutritional value of RS such as moisture, ash, fiber, fat, carbohydrates and protein

in each treatments after storage for 30 days

Treatments Dry matter Moisture Ash Fiber Fat Carbohydrates Protein
(%) (%) (%) (%) (%) (%) (%)

T (RSHAP) 23834188 76174188 048+006°  113£018° 3624043 598+206" 1263 +083°

T, (RSAWS  6342+038" 3658+038° 0224009  102£003°  474%107 4627 +0.74° 1147£076"

T,RSHAD)  6807+136°  g5y65.935  Gop20128 2664013  323+104° 36.37+149° 1629+135°

TRSCT) 084108 o5 100 p314018  063:048  131+008° 1185+ 069 1453+053°

Note: Different letters (a,b,c,d) show significant statistical differences (P<0.05), ns=no significant difference

Table 3 Analysis of carotenoids, C-phycocyanin and product of cost RS in each treatments after storage for 30 days

Treatments Carotenoids C-phycocyanin Product of cost
(mg/g) (mg/g) (Bath/Kg)
T, (RSHAP) 2.53 +0.02° 13.53 +1.00° 30.83 + 0.25"
T, (RSAWS) 2.21+0.02° 11.90 + 0.88° 26.19 +0.27°
T, (RSHAD) 2.43 +0.08° 12.74 + 0.94% 38.08 +0.95"
T, (RSCT) 2.32 +0.00" 11.61+0.91° 23.38 + 1.20°

Note: Different letters (a,b,c) show significant statistical differences (P<0.05), ns=no significant difference

Table 4 Physical of basal diets (BD) mixed process of preserving raw S. platensis (RS) from storage for 30 days

Treatments Appearance (%) Color (%) Odor (%) Texture (%) Overall (%)
T, (BD+35%RSHAP) 5.00 20.00 7.50 15.00 22.50
T, (BD+35%RSAWS) 10.00 22.50 15.00 15.00 25.00
T, (BD+35%RSHAD) 32.50 35.00 21.00 32.50 55.00
T, (BD+35%RSCT) 7.50 7.50 12.50 17.50 15.00
Asymp. Sig 0.005 0.115 0.001 0.194 0.002

Table 5 Analysis of the nutritional value of basal diets (BD) mixed raw S. platensis RS from storage for 30 days

(moisture, ash, fiber, fat, carbohydrates and protein)

Treatments Moisture Ash Fiber Fat Carbohydrates Protein
(%) (%) (%) (%) (%) (%)
T, (BD) 945+038" 895+025 488+123 897085 40.05+1.29° 27701147
T,(BD+35%RSHAP)  6.10+048" 768+014° 396+0.04° 567+031° 5020+ 1.21° 2638+ 092"
T,(BD+35%RSAWS)  7.05+0.17" 7614035 377033 528+ 005 4890+ 1.14° 27.39+1.18"
T,(BD+35%RSHAD)  6.62+027° 898+023" 427+063° 764+031" 4609+0.19° 2690+ 145"
T, (BD+35%RSCT) 593+0.21" 803+0.20" 472111 733413 4665+ 0.95° 27.34+1.20"

Note: Different letters (a,b,c,d) show significant statistical differences (P<0.05), ns=no significant difference
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Table 6 Analysis of the nutriional value of basal diets mixed RS from storage for 30 days (Carotenoids,

C-Phycocyanin and product of cost)

Treatments Carotenoids C-Phycocyanin Product of cost
(mg/g) (mg/g) (Bath/Kg)
T, (BD) 0.033 + 0.005° 0.68 + 0.01" 29.18 + 0.50°

T,(BD+35%RSHAP)

T,(BD+35%RSAWS)
T,(BD+35%RSHAD)

T, (BD+35%RSCT)

0.807 + 0.015°

b

0.763 +£ 0.010

b

0.763 £ 0.015

0.863 + 0.006°

4.617 + 0.036" 30.79 £ 0.085°

4.360 + 0.153° 29.16 + 0.093"

4,500 + 0.100° 32.73+0.63"

4.467 +0.150° 28.18 + 0.419"

Note: Different letters (a,b,c) show significant statistical differences (P<0.05), ns=no significant difference

4) maFauauniaasyRu s TunsiaeN
Uanuri@ e szeizinan 180 Su Tifal
4.1) dwitinieds Budunaaeninuiiniaas
29 AUHAZTANNINAADINAWNTUAD 2.00 + 0.00
N3/ tisvinae s s LA RS LAY
BTl A ULAN AN IER (P<0.05) Faud Suft 45 164
nsiae TnelandilEsuenmatlaniali +aminesn
35% annasnaNayulng (T,; BD+35%RSHAD) uas
Ununudans AlEsuamnsainlil +avsnean
35% annAzandngauiin (T, BD+35%RSAWS) &
smiinieds uinndndandilaFuenmnnslansialy
(T, BD) AN 4
4.2) FRmtivinifsay ARTINN9RTYFLTR
sy @visnnns 18 siiu Landi 1 suenmnstansial+
aminean 35% 35 19ayulng (T,; BD+35%RSHAD)
uaztlanilEsuevnnlainli+anvsnesn 35% 33an
Fndantin (T,, BD+35%RSAWS) fiAnunnndntani
5 Fuatmnsiall (T,; BD) atiaNdedAyn19ana
(P<0.05) APt 7
5)  3:9AdRn viseasALUAILAUNLET AN
5.1) AR (a%) uusialan dleGubuy
NAABINANALAY () UuFaan Bgszudng 18.67 +
0.58-20.33 + 1.15 TagiAALAY (a%) LusatanGud
ANNHLANFINNN AT (P<0.05) FauAdud 30 999013
e Tnenlanitldsuanmnaviall+ anvsnean 35% ann
uanayulng (BD+35%RSHAD) wazilanilasy
anmstlanialu+amsnadn 35% an3aaadndau
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o (BD+35%RSAWS) HANAWAT (%) LusiaLlan
wnndailEsuawnsialyl (BD) Ani 5

52) AAWAR (b%) Ludalan Budunaan
HANAmanY (b*) uusnlan agszidna 35. 33+3.79-
37.67 + 6.66 lneAAIARY (o) Ll 3 Lmumm
LANFNN AT (P<0.05) AILATUT 45 189n191AEN
Tnenlanfilisuavnsvinli+amsnesn 35% andans
uANaNulng (BD+35%RSHAD) uazanitldsuenmns
Uil +anvgnean 35% sz andndauBanain
(BD+35%RSAWS) HANAwaARd (0*) Lusatlansnnngn
UailEzuawnsvialyl (BD) nwdi 6

6) nsnazfun AU s Wy

ﬁﬁL@ﬁlﬂﬂﬁﬁNﬁuLLUﬂLﬁJ@o%W’]z (Lysozyme
activity assay) BuAuLANAINER A (P<0.05)
saust lwAendt 2 seamsideaduginly Tnedanilisy
armstaniall+ausuan 35% A5 ldayulng
(BD+35%RSHAD) 34mmmﬂmmmmuimmwwv
mﬂmwmmmmm@u (Wi 7)

7) @mmwmmqmﬁmw waziadl luile

FaiAeaanam

mm?{ﬂqmmﬁmmﬁ”ﬁ AR 29.43 £ 0,12
-29.66+0.20°C AxElungA-ANg (pH) fiAnsaus 7.54
£ 001 -7.65 + 0.03 2aNTIAUTIAzANELN (dissolved
oxygen) HARIUA 505 + 010 -518 + 0.06 mgl
wasiTiiles (ammonia; NH,-N) SFnsiaust 0.036 + 0.001-
0.038 +0.002 mg/L Tumsm-lulnsias (Nitrate-nitrogen;
NO,N) SA"GauA 0.034 + 0.002-0.036 + 0.001 mglL
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uwazaaslanea L‘V\l A-Waanasa (Orthophosphates-
0. OO2 0.047 + 0.003
mg/L mmmwuﬂummuum nauAgLlanwE AN
FE s 3 e llHAausnsingTmNaT A

phosphorus) NmmLLm 0.045 +

8) nanemannAllatin sNana1Ilaneas
amdpan: auasnlifinAnme inwrns uwazaula
”memqmmnmn‘wq”mmmm’m Useenfldiunis
Aedndiin (mvm 8) AL HREARA AR

zgfaqmmuméimquzﬁ”mﬁmiﬁ”ﬁ %amqummumm
Minasudde i dsslamd TnaanizidEmunm
Fiuin anfaisanlasenis THrausnagnann
Ao uanan e Tldasia Huennad A0 1ieneenin
UAZERIANIIEAN AAENsandAdaLLEIN uay
299444 Us9quanLiLlug g ties des el
neRNg uavkaula Lﬁfﬂﬁmﬁmﬁﬁwmﬂizmﬁﬁlﬁ

fatiusald (i 9)

Mean weight (g/fish)
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Figure 4 Mean weight (g /fish) of fancy carp, in each treatment for 180 days

Table 7 Analysis of Weight gain, average daily growth, Specific growth rate, survival rate, feed conversion

rate, protein efficiency ratio and product cost of fancy carp, in each treatment for 180 days

Parameter T, (BD) T, (BD+35%RSAWS) T, (BD+35%RSHAD)
Weight gain (%) 3117 +1.36° 35.44 + 562 37.21+1.76°
Average daily growth (gfish/day) 0.190 +0.007° 0.210 + 0.028° 0.220 + 0.009°
Specific growth rate (%/day) 3.22+0.04" 3.31+0.12" 3.35+0.04"
Survival rate (%) 100 +0.00™ 100 +0.00™ 100 +0.00™
feed conversion rate (units) 260+0.17" 268+0.12% 272+0.15"
Protein efficiency ratio (units) 1.20£0.04° 1.40+0.18° 1.49+0.06°
product of cost (bathfish) 20.00 £ 0.017" 20.00 + 0.021™ 20.00 + 0.015"
«=@=T1(BD) «=fif=T2 (BD+35%RSAWS) wmfpmmT3 (BD+35%RSHAD)

red pigment on fish (a*)

40.00

30.00 -

20.00
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75
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Figure 5

Pigment (red; a*) of fancy carp, in each treatment for 180 days
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—¢—T1 (BD) —fl=T2 (BD+35%RSAWS) =gy T3 (BD+35%RSHAD)
Yellow pigment on fish

(%)
60.00
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40.00
30.00
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0.00 : . . : . : : : :

0 15 30 45 60 75 90 105 120 135 150 165 180
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Figure 6 Pigment ( yellow; b*) of fancy carp, in each treatment for 180 days

[1T1(BD) # T2 (BD+35%RSAWS) #: T3 (BD+35%RSHAD)
Lysozyme activity

(X 10? units/mL)
400

300
200

100

0 - primeririig

Time (month)

Figure 7 Immunity stimulating capacity of fancy carp, in each treatment for 180 days

Figure 9 Ornamental fish diets and bottle raw Spirulina
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1. HaNIINAReUNINUsEaINdNTd109
aireaaiifuineidunan 30 Tu enadeuan
anmniling & nau leduia uaznutenanm
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Adaptation Strategy for Chiang Khong Port after the

Opening of the Forth Thailand-Lao PDR Friendship Bridge
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Abstract: This study aims at evaluating potential impacts of the forth Thailand-Lao PDR friendship bridge on the
Chiang Khong river port, and offering suggestions to the port after the bridge has been fully operated. Research tools
used in this study include descriptive statistics, time-series analysis, field observation on current interational trading
and transportation activities, and in-depth interview with 73 stakeholders in the study areas. It is found that the logistics
activities at the port as part of an international transport network are likely to reduce possibly even to zero after the
bridge is open. Nevertheless, there are a few potential activities for the Port Authority of Thailand (PAT) to consider for
enhancing transit-transport connectivity between northern Mekong sub-region and Lam Chabang Port. For example,

a development of dry port, inland container depot (ICD) or multimodal transport facility are some of those potentials.
Keywords: Chiang Khong port, the forth Thailand-Lao PDR friendship bridge, logistics
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Figure 1 Research methodology framework
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Figure 2 Trade volumes through Chiang Khong customs office (2003-2013)
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Figure 4 Trade volumes between Thailand and Lao PDR through Chiang Khong customs office (2008-2013)

Figure 5 Road freight activities at Borhan (China) — Borten (Lao PDR) border checkpoint
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Table 1 Factors influencing the decision making on mode choice between road and river transports in

northern Mekong Sub-region

Factor River Transport via Mekong River Road Transport via R3A

Cost Lower Higher

(if excludes feeder and transshipment (difference can be smaller if includes

cost) feeder and transshipment cost)

Time Slower Faster

(2 days from Jinghong to Chiang San) (1 day from Jinghong to Chiang San)
Reliability Low (especially dry season) Moderate (potential road accident)
Flexibility Low High

(Fixed route, transshipment area and

relying on feeder)

Transshipment

Limitation on current facility

Fewer limitation

Accessibility

Low

High (allows Door-to-Door service)

Regulations

For current stage, river transport can be
beneficial for importing some products to

China as it has relaxer import regulations

Cross Border Transportation Agreement
can potentially relax some of current
regulations for road transport if it has

been fully implemented; However, not at

the current stage

Figure 6 Stakeholder focus group seminar held in this study
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The Use of Volcanic Rock Dust in Interlocking Block Products
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Abstract: This research aims to study the using of volcanic rock (vesicular basalt) dust in interlocking block
products. The mixture ratios of Portland cement type 1: volcanic rock dust are 1:6, 1:7, 1:8, 1:9, 1:10, and 1:11
by weight and 10% by total mixture weight of tap water. The interlocking block samples were cast into10 x 10 x
20 centimeter cubes with a manual compression molding machine. The interlocking block samples were tested
in accordance with TCPS 602-2547 (2004) standard for interlocking blocks. The results showed that the weight,
compressive strength, and thermal conductivity of interlocking blocks with high quantity of volcanic rock dust
were lower than interlocking blocks with low quantity of volcanic rock dust while water absorption of interlocking
blocks with high quantity of volcanic rock dust were higher. However, all of volcanic rock dust interlocking block

samples with the ratio less than 1:8 met the quality standards.
Keywords: Interlocking block, volcanic rock dust, vesicular basalt, compressive strength
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Figure 2 Vesicular basalt from Buriram province
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Figure 4 Interlocking block after molding

Figure 5 Compressive test of interlocking block

Table 1 Ratios of vesicular basalt interlocking blocks (by weight)

Ratios Cement Vesicular basalt Water
1.6 1 6 0.16
1.7 1 7 0.17
1:8 1 8 0.18
1:9 1 9 0.19
1:10 1 10 0.20
1:11 1 11 0.21
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Table 2  Fineness modulus (F.M.) and specific gravity (S.G.) of vesicular basalt
Type F.M. S.G.
Vesicular basalt 477 2.50
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Table 3 Characteristic and dimensions of vesicular basalt interlocking blocks

Ratios Characteristic Dimension
1:6 Normal No error
1.7 Normal No error
1:8 Normal No error
1:9 Normal No error
1:10 Easy crack on edge No error
1:11 Easy crack on edge No error

Table 4 Drying weight and water absorption of vesicular basalt interlocking blocks

Ratios Drying weight (kg) Average water absorp:tion
(5 pieces) (kg/cm”)
1.6 1.721 175
1.7 1.702 181
1:8 1.689 184
1:9 1.547 194
1:10 1.523 201
1:11 1.467 208
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