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Abstract Kampot pepper is a worldwide famous pepper due to its spiciness, pungency, and 

attractiveness. Blanching is required to protect the black pepper from smell and taste lose. The 

key objectives of the study were (1) to determine the proper blanching temperature on quality 

of the black pepper and (2) to study the effects of sun and solar house drying. In this researchy, 

Kamchay black pepper varieties, planted in Kampot Pepper Promotion Association in 

Kampong Trach district, Kampot province, Cambodia was selected to study. The variations of 

fruits weight were recorded, and sensory test method was performed with 12 people on the 

level of satisfaction, color, smell, taste, texture, general appearance on the pepper product, and 

the consumersô preference to purchase this black pepper. The result showed that humidity rate 

was under 12 percent, and ahead of blanching average of 35 percent humidity. The post-dried 

weight losses did not differ between the sun heat and the solar dryer. In terms of the sensory 

test T4 (pepper blanching in temperatures of 100 
0
C in the sun drying) and T8 (pepper 

blanching in temperatures of 100 
0
C in the solar dryer) had the satisfactory black pepper color, 

were preferred with the taste, favorable flavor, the texture of Black Pepper. Moreover, the 

general biological properties were good in T8. Among the people involved in the sensory 

evaluation, 41.76% of them want to purchase this product for consumption. So, it can be 

concluded that the method of pepper blanching in temperatures of 100 
0
C in the solar dryer was 

the optimum condition due to the minimum loss weight and the high marks of different 

properties throughout sensor evaluation. 

Keywords black pepper, blanching temperature, lose weight, sensory test, sun drying and 

solar drying 
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Kampot has been famous at pepper that is number one in the world. Kampot pepper is famous 

throughout the country and in the world due to its spiciness, pungency, and attractiveness. Good 

quality of pepper is depending on geography, processing method and drying method. Sun drying is 

used less money, but itôs used long time to dry. For using solar house is used short time and peopleô 

labor little, but we spend much money to build it. Pepper as food popularly stems from the 

combination of color, taste and heat. Peppers are green but change to red, yellow or purple as they 

ripen. There are many different cultivars, colours, shapes, sizes and even names (Coon, 2003). The 

color of pepper is due to the presence of lycopene, xanthophylls and carotene, the latter being dominant 

in yellow types (Norman, 1992). Peppers consumption provides vitamin A and C and antioxidant 

activity in the diet (Howard et al., 1994). Peppers are commonly dried for spice production, in order to 

stabilize the fresh product, prolong the keeping quality, reduce the storage volume and decrease 

transport costs (Govindarajan, 1985). Kampot pepper is required blanch it to get good smell, favor, 

taste, and texture. The characteristic colour of dried black pepper is recognized as the essential quality 

indicator. Colour affects consumer acceptance of a product and can account for 40% of the criteria for 

acceptance (Baardseth et al., 1988). Colour of red pepper changes considerably during drying. Long 

dehydration times lead to poor quality products due to caramelization, Maillard reactions, enzymatic 

reactions, pigment degradation and L-ascorbic acid oxidation. Selection of proper drying conditions 

and pretreatment are necessary for minimizing thermal stress, over-drying and retention of carotenoids 

and capsaicin, which determine the quality of the product (Ade-Omowaye et al., 2003). The quality 

(colour, flavour and texture) of air dried fruits and vegetables could be improved by including a prior 

osmotic dehydration step (Heng et al., 1990). 

OBJECTIVE  

The key objectives of the study were (1) to determine the proper blanching temperature on quality of 

the black pepper and (2) to study the effects of sun and solar house drying. 

MATER IALS AND METHOD  

In the study, we chose pepper varieties called ñKamchayò which are known as small-leaf varieties. The 

study chose eight treatments and four replications for the study of temperature blanching black pepper. 

The variation weight were recorded, and sensory test was performed with twelve people, who are skill 

full with pepper, on the level of satisfaction, color, smell, taste, texture, biological appearance, pepper 

product, and preference to buy black pepper. 

Treatment Temperature 
o
c Dry method replication Blanching period Quantity  

T1 No blanching 

Sun-drying 

4 5 minutes 200g 

T2 80 

T3 90 

T4 100 

T5 No blanching 

Solar house 
T6 80 

T7 90 

T8 100 

 

Loss weight  

Loss weight = w0 ï w1  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551109/#CR5
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551109/#CR22
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551109/#CR13
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551109/#CR10
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551109/#CR3
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551109/#CR1
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3551109/#CR12
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w0: mass before blanching; w1: mass after drying 

All data was analyzed by Statistics Package for Social Science (SPSS) Version 15.0 and 

Microsoft Excel (2013). 

RESULTS AND DISCUSSION 

The dryer is a method to remove moisture from the grain or objects. The drying is necessary because 

the yield obtained after the harvest has a high moisture content. High humidity are the ideal conditions 

better for the microbes, grow and destroy yields. The drying majority of farmers are using the dryer by 

the sun as a way difficult to control moisture if their dryers are not good, it may cause disease mold 

dimmed on pepper. The experiments in the Kampot Pepper Promotion Association dried by the sun 

and solar house to a moisture level of humidity rate lower than 12 percent. Moisture from the drying 

pepper are two ways how to get the same humidity rate is between 10 to 11 percent. Experiments under 

the sun for 12 hours and drying terrace at 9 am and 3 pm at temperatures sunscreen from 29 to 39 

degrees Celsius. Moreover, the solar dryer using a drying period of 6 hours and dry at the same time, 

but the temperature of the sun from 35 to 65 degrees Celsius. 

Weight Loss 

 

Fig. 1 Weight loss after drying 

Based on the results obtained from analyzing the rate of change in weight loss on eight treatments in 

fig. 1 show that all similar weight loss variations between each treatment. And the treatment with the 

most variations T3 (blanched temperatures of 90 degrees Celsius and dry under the sun) worth average 

of 163,250, and the treatment with the least weight variations T7 (blanched temperatures of 90 degrees 

Celsius and dry in solar house). It is good to use a short drying period, and less weight variations. The 

reason there is solar heated hot outer shell hole evaporates and pepper off the moisture rate the same 

but different weight variations. 

Level of L ike Color, Smell, and Taste of Black Pepper 

The results of the tests on the level of the clientsô likes on the color of Black Pepper shown in table 1 

(P-value < 0.001; a = 0.05) that P-value non-significate itôs mean that all eight treatments are liked 
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level of color is difference. The treatment, which are liked a lot is the treatment T4 (blanched 

temperatures of 100 degrees Celsius and sun-drying) and T8 (blanched temperatures of 100 degrees 

Celsius and dry in solar house), which is the same. And treatment like least is the treatment T1 

(blanched and sun-drying) and T5 (not blanched and dry in solar house), located in the same sequence 

is T1 in order cd and T5 in order d. The reason why treatment T1 and T5 are less favorite color is not 

already blanched terrace drying pepper color glossy black color did not release oil (Pigments 

pipperine) comes out. 

Table 1 Level of like color, smell, and taste of black pepper 

Treatment 
color Smell Taste 

Mean S.D (±) Mean (±) S.D (±) Mean S.D (±) 

T1 1.75
cd

 0.45 1.50
d
 0.52 2.33

cd
 0.65 

T2 2.25
c
 0.75 2.08

c
 0.79 2.58

c
 0.51 

T3 2.91
b
 0.51 3.00

b
 0.60 3.50

b
 0.52 

T4 4.50
a
 0.67 4.25

a
 0.62 4.33

a
 0.65 

T5 1.41
d
 0.51 1.50

d
 0.52 2.08

cd
 0.66 

T6 2.08
c
 0.51 1.83

cd
 0.57 2.00

d
 0.60 

T7 3.41
b
 0.79 3.08

b
 0.28 3.25

b
 0.45 

T8 4.41
a
 0.67 4.00

a
 0.60 4.08

a
 0.66 

P-value < 0.001 < 0.001 < 0.001 
S.D : Standard Deviation 

a, b, c, d : Different mean of column that denote a > b > c > d 

    The results of the tests on the level of the likes of the clients on the smell of Black Pepper shown in 

table 1 (P-value < 0.001; a = 0.05) that P-value non-significate itôs mean that all eight treatments are 

liked level of smell is difference. Observed that treatment, which are liked a lot is the treatment T4 

(blanched temperatures of 100 degrees Celsius and sun-drying) and T8 (blanched temperatures of 100 

degrees Celsius and dry in solar house), which is in the same. And treatments like least is the treatment 

T1 (not blanched and sun-drying) and T5 (not blanched and dry in solar house), which is in the same d. 

The reason why treatment T1 and T5 is less like the pepper smell is that not blanched terrace drying, 

odor less intense aroma blaze like pepper was blanched with pepper smell did not come out when they 

are not blanched. Pipperine odor substances and Amine alkaloid that makes pepper pungent smell. 

The results of the tests on the level of the likes of the clients on taste of Black Pepper shown in 

table 1 (P-value < 0.001; a = 0.05) that P-value non-significate itôs mean that all eight treatments are 

liked level of taste is difference. Observed that treatment, which are liked a lot is the treatment T4 

(blanched temperatures of 100 degrees Celsius and sun-drying) and T8 (blanched temperatures of 100 

degrees Celsius and dry in solar house), which is in (a) the same. And treatments like least is the 

treatment T6 (blanched 80 degrees Celsius temperatures and dry in solar house) in order d. Thatôs why 

treatment T6 like taste less pepper aroma blaze very spicy flavor. The substances that make pepper 

spicy include Volatile oil, Piperine and Amine alkaloid, especially spicy Nicotine. Blanched in 5 

minutes can maintain the substance Volatile oil pipperine in it make pepper more spicy flavor. 

Level of Like Texture, Biological Appearance, and Customerôs Preference Pepper 

The results of the tests on the level of the likes of the clients on the texture of the Black Pepper shown 

in table 2 (P-value < 0.001; a = 0.05) that P-value non-significate itôs mean that all eight treatments are 

liked level of texture is difference. Observes treatment, which are liked a lot is the treatment T4 

(blanched temperature of 100 degrees Celsius and sun-drying) and T8 (blanched temperatures of 100 
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degrees Celsius and dry in solar house), which is in (a) the same. Which texture of Black Pepper refers 

to the strong, easy-to-chew. 

Table 2 Level of like texture, biological appearance, and customerôs preference black pepper 

Treatment 
texture biological appearance customerôs preference  

Mean S.D (±) Mean  S.D (±) Mean S.D (±) 

T1 1.58
c
 0.51 1.75

ef
 0.62 2.50

de
 0.80 

T2 2.00
c
 0.85 2.67

cd
 0.88 2.75

d
 0.62 

T3 2.91
b
 0.28 3.33

b
 0.65 3.42

bc
 0.51 

T4 4.00
a
 0.60 4.00

a
 0.42 4.00

ab
 0.60 

T5 1.66
c
 0.65 1.42

f
 0.66 1.92

e
 1.00 

T6 2.00
c
 0.85 2.25

de
 0.45 2.58

d
 0.67 

T7 2.75
b
 0.75 3.08

bc
 0.67 3.08

cd
 0.79 

T8 4.25
a
 0.86 3.92

a
 0.67 4.08

a
 0.67 

P-value < 0.001 < 0.001 < 0.001 

S.D : Standard Deviation 

a, b, c, d : Different mean of column that denote a > b > c > d > e > f 

The results of the tests on the level of the likes of the clients on the biological appearance of Black 

Pepper shown in table 2 (P-value < 0.001; a = 0.05) that P-value non-significate itôs mean that all eight 

treatments are liked level of biological appearance of black pepper is difference.  Observes treatment, 

which are liked a lot is the treatment T4 (blanched temperatures of 100 degrees Celsius and sun-

drying) and T8 (blanched temperatures of 100 degrees Celsius and dry in solar house), which is in (a) 

the same. And treatments like least is the treatment T5 (not blanched and dry in solar house) in order f. 

The reason why T5 prefer the less common is not blanched and terrace drying pepper smell aroma 

blaze dim little wrinkles (farmers in Kampot Pepper Promotion Association called dig monkeys). The 

study cannot be studied until the cause is not yet clear, since the lack of time and availability. 

According to the farmer and president of the Association, they said, "by not blanched and dry in such 

high temperatures cause wrinkles". 

    The results of the tests on the customer's preferred level of Black Pepper products as shown in Table 

2 (P-value < 0.001; a = 0.05)  that P-value  non-significate itôs mean that all eight treatments are liked 

level of black pepper product is difference.  Observed that preferred treatment is the treatment T8 

(blanched temperature of 100 degrees Celsius and dry in solar house) and treatment T4 (blanched in 

100 degrees Celsius and sun-drying), which is in (a) the same. And treatments like least is the 

treatment T1 (not blanched and sun-drying) and T5 (not blanched and dry in solar house), which is in 

e. The reason why treatment T1 and T5  like product less is that not  blanched terrace drying pepper 

smell less sweet blaze sharp, taste less spicy pepper opaque colors such are blanched. 

Level of Customerôs L ike on Pepper 

The level of like to buy black pepper production, the observation indicates that the absolute willingness 

to buy accounted for 41.76%, probability to buy 33.33%, and hesitance to buy was 16.67%, and 

unwillingness to purchase was 8.33%. 

These results differ from the direct study Black Pepper in Cambodia (Kampot Province), smell, 

taste, color General characteristics of Black Pepper, which is blanched in temperatures of 100 degrees 

Celsius and five minutes 
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Fig. 2 Level of like pepper 

CONCLUSION 

After the experiment, for sun-drying spend 12 hours drying and solar-house spend 6 hours drying. The 

temperature appropriate for blanching black pepper is 100 
o
c. So that, drying using sun-drying and 

solar house; the pepper has the same good quality. Thatôs why treatment T4 (blanching 100
o
c and sun-

drying) and treatment T8 (blanching 100
o
c and solar-drying) are good for black pepper quality. All in 

all, treatment T8 (blanching 100
o
c and solar-drying) is best because this treatment use short period for 

drying and have sensory test lots such as color, smell, favor, texture, biological appearances, and 

preference to buy. 
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Abstract Natural disasters have caused many impacts on the modern society mainly in disaster-

prone regions. Although modernization has improved disaster prevention measures based on 

science and technology, it has also changed the human lifestyle from the traditional to the 

modern way, which may increase the disaster risks. This paper studies the relationship between 

modernization and its adverse effect on a disaster-prone region from the sociological and geo-

historical approach to analyze the root cause of disaster. It takes up the case of rural area, 

Ishinomaki and Kesennuma cities, Miyagi Prefecture, Japan - where are historically vulnerable 

to geophysical disasters such as earthquake and tsunami. Both cities were significantly 

damaged by the Great East Japan Earthquake in 2011 despite the modernized society. The study 

is based on the qualitative method which mainly constitutes of literature analysis. The main 

conclusion is that the Japanese modernization started since 1868 entailed increased risks for the 

society. Modernization has certainly produced effective disaster prevention measures based on 

advanced science and technology and centralized measures led by the governments. However, 

the modernization which brought from the West where natural disasters are not as critical as 

Japan was not always prioritized over the political and economic competition. Thus, it made the 

disaster-prone area more vulnerable when a disaster topples the capacity of such modern system 

by increasing the exposure to hazards under diplomatic and security issues and economy-

oriented development. 

Keywords Natural disasters, modernization, vulnerability, root-cause, historical geography 

INTRODUCTION  

Modernization or ódevelopmentalismô has been regarded as production of wealth and improvement of 

living condition under capitalism diffused by the West. However, according to Smith (2004), the trend 

of disaster in the contemporary time is resulted from the exploitation of nature, the rapid population 

growth, urbanization, inequality, climate change, political change, economic growth, technical 

innovation, social expectations and global interdependence, which are the consequence of 

modernization. Modernization has certainly brought a great improvement in disaster prevention 

measures with the advanced science and technology. However, the modernization have also deprived 

the societies in disaster-prone regions of the community-based adaptation based on their local cultures 

and environment. Therefore, several sociologists and anthropologists have criticized the Western-

centric view of development for these byproducts. These locally adapted measures are considered more 

effective prevention measure than transferring the Western technology based on the centralization and 

economic development (Smith, 2004).  

    Although Japan has developed with the world-leading technology, it was not able to prevent huge 

earthquake disasters, 6,437 death in the Great Hanshin Earthquake in 1995, and 15,883 deaths, 2,676 

missing in the Great East Japan Earthquake in 2011 (Japanese Cabinet Office, 2011a). Most of the 
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casualties in the latter case were caused by tsunami disaster despite that the region is historically prone 

to tsunami disasters and has been equipped with the world-leading hard measures. Even the 

government and researchers had predicted 88 percent of possibility of the occurrence of great tsunami 

triggered by a huge earthquake in the Miyagi off-coast by 2023 and they had been warning the local 

people and improved evacuation measures (Imamura, 2013, pp. 50). The cause of the disaster has been 

attributed to several reasons in the previous studies, such as the failure of tsunami warning system 

(Japanese Cabinet Office, 2011b), the insufficient evacuation road (Sekiya, 2011), the loss of culture of 

disaster in the society (Sekiya, 2011; Yoshihara, 2013; Tanaka, 2013), the loss of the local community 

ties (Yoshihara, 2013). However, none of them looked into the root cause of the disaster. As discussed 

ñhuman sensitivity to environmental hazards is a combination of physical exposure, or the range of 

potentially damaging events and their variability at a particular locationò by Smith (2004, p. 10), it is 

important to investigate the cause why the society was developed in the vulnerable locations. 

OBJECTIVE  

The overall research aim of this paper is to study whether the modernization of the Japanese society led 

to increased vulnerability to natural disasters by the time of Great East Japan Earthquake in 2011. It 

applies sociological and geo-historical approach to analyze the root cause of the disaster. The history of 

modernization in Japan starts in 1868 and entails not only development of economy, science and 

technology but also diplomatic or security issues. The study takes up the tsunami disaster and focuses 

on geographical location of affected areas as the main risk factor in Ishinomaki and Kesennuma cities, 

Miyagi Prefecture. To limit the study, the research question puts an emphasis on why and how the 

population had located themselves in such vulnerable area in the process of modernization by the time 

of the disaster. 

METHOD OLOGY  

This study applies a qualitative method which constitutes literature and data analysis. In order to 

understand the impact of modernization of Japan in the target areas, it studies their historically and 

socially significant phenomena during the modernization. Sources of literature, map and population 

census are collected from the official documents and reports published by both city and national 

governments and other Japanese authorities. Historical literatures are selected from both Japanese and 

foreign authors for the accuracy and objectivity of historical events. Based on the collected data, the 

cause of increased disaster risks by developing along the coastal areas was. Kesennuma and Ishinomaki 

cities, Miyagi Prefecture were chosen as case study as they suffered the most and the third largest 

respectively among all the devastated municipalities in the disaster. 

RESULTS AND DISCUSSION 

At f irst, the old maps and the post-disaster maps are compared as seen in Fig. 1 and 2. The old map of 

Kesennuma is from 1916 (GSI, 1916) and the one of Ishinomaki from 1929 (GSI, 1929) on the left side 

of both figures. In the old maps, the darkened part is mainly populated area inside the circle. The rest 

parts are mainly paddy fields or agricultural lands, and few houses for both area. In the post-disaster 

map, red color indicates the limit of tsunami invasion, blue is heavily damaged residential area created 

by Tsunami Damage Mapping Team, Association of Japanese Geographers (2011).  

    As observed from the map comparison, most parts of the heavily damaged area (marked by blue in 

the post-disaster map) were not neither populated nor developed at all in the initial stage of 

modernization in both cities. They were mainly unused land, paddy fields, agricultural land, or even 

the sea. 
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Fig. 1 Maps of Kesennuma in 1916 (left) and the post-2011 disaster (right)  
Source: The 1916 map of Kesennuma is a scale of 1:50,000 from Geographical Information Authority of Japan (GSI) (1916), 

and the post-disaster map is ñTsunami Damage Mapò from the Tsunami Damage Mapping Team, Association of Japanese 

Geographers (2011) 

 

Fig. 2 Maps of Ishinomaki in 1929 (left) and the post-2011 disaster (right)  

Source: The 1929 map of Ishinomaki is a scale of 1:50,000 from GSI (1916), and the post-disaster map is ñTsunami Damage 

Mapò from the Tsunami Damage Mapping Team, Association of Japanese Geographers (2011) 

Table 1 Population changes in Kesennuma and Ishinomaki from the early modern period 

 

Note. Total population for Kesennuma and Ishinomaki contains population of municipalities which had not been merged with 
both cities in these periods but were a part of both cities as of the time of disaster occurrence, 11 March 2011.   

Source: Data for population of Kesennuma city in 1882 from Kesennumashi-shi-hensan-iinkai (1990); for population of 

Ishinomaki city in 1889 from Ishinomakishi-shi-hensan-iinkai (1998); adapted for population of Kesennuma and Ishinomaki 

in 1920 and 1940 from the 1920 and 1940 Population Census (Statistics Bureau, Ministry of Internal Affairs and 

Communications of Japan [MIC]), URL: https://www.e-stat.go.jp/en. accessed on 12 October, 2013. 

 

 

 

Year Total population Kesennuma Town Year Total population Ishinomaki Town/City

1882 17,411 N/A 1889 N/A 18,573

1920 43,824 9,788 1920 102,953 22,067

1940 63,656 17,973 1940 137,327 36,442

 Kesennuma Ishinomaki
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Table 2 Population changes in Kesennuma and Ishinomaki Cities for the post-1945 period 

 

Note. Total population for Kesennuma and Ishinomaki from 1920 to 1980 contains population of municipalities which 

had not been merged yet with both cities in the periods but were a part of both cities as of the time of disaster. Population 

density in 1920 is calculated by using the area of each city as of 2010.  

Source. Adapted from the 1950, 1980, and 2010 Population Census (Statistics Bureau, MIC), URL: https://www.e-

stat.go.jp/en. accessed on 16 October, 2013. 

The population increase in both cities occurred since the late nineteenth century through 

modernization as seen in Table 1 and 2. Based on these facts, the vulnerable coastal areas were 

significantly developed and populated, increasing the exposure risk to hazards during the process of 

modernization. Both cities also developed their urban area and increased land development for housing 

and commercial use. In Kesennuma, the urban area increased from 3.2km
2
 in 1975 to 6.4km

2
 in 2005. 

In Ishinomaki, the population in the urban district was 61,573 in the district area of 6.60 km
2
 in 1960. It 

increased up to 103,518 and 23.40km
2
 respectively by 1995 and 94,342 people and 25.89km

2
 in 2010 

by the time of disaster. 

The next section looks into the historical causes of these increased risks. Firstly, it discusses the 

early modern period from 1868 to 1945, and then the post-1945 period up to 2011. 

The early modern period (1868-1945) 

Since modernization started in 1868 in Japan, its economy-oriented development in the country was 

launched under the pressure of the West, especially the U.S. which was seeking for more capital 

resources in the East Asia at that time. Although there was a strong domestic resistance to the US 

demand for opening the Japanese market to the West in the beginning, the Japanese leaders finally 

gave in. The main terror was the Western military and armed forces as well as the strong industrial 

economy which were too strong for then Japan. By concluding unequal treaties with the West, Japan 

undertook modernization quickly, aiming to catch up with the industrialized nations. Political, 

economic and cultural modernization occurred hand in hand with militarization and industrialization. 

In this way, Japan started modernization following the Western technological model, though the aim 

was to abolish the unequal treaties and establish an equal relationship with the West under the slogan 

of ófukoku-kyoheiô (literally rich country, strong country). (Duus, 1998; Cullen, 2003; Kito, 2010) 

Under such circumstance, Kensennuma and Ishinomaki which were mere small villages at the 

initial stage of modernization were soon included in a part of the national modernism plan and 

encouraged to increase the fishery activity as a means of capital industrial economy. As well as other 

industries, fishery and its related industries were rapidly modernized by the lead of the central 

government. The intention was to resist to the western fishing in the Japanese adjacent waters. As the 

West advanced in the Japanese adjacent water, the U.S. and the U.K. were overfishing whales and 

Russia was hunting sea otters and fur seals to a significant extent. The then Japanese government was 

afraid of drying up of her natural resources by the West. Although the people in the area mainly 

produced crops and only engaged in coastal fishery just for a self-sufficient living in the pre-modern 

period, they were urged to shift to the pelagic fishery under the governmental plan. In 1897 Pelagic 

Fisheries Encouragement Act was issued by the central government to subsidize fishery boats, fishery 

tools and crews. The government encouraged economic activity by forming the fishermanôs union. 

Year Population Population density (per km
2
) Year Population Population density (per km

2
)

1920 43,824 131.5 1920 102,953 185.2

1950 76,391 229.5 1950 176,925 318.5

1980 92,246                                      276.6 1980 186,094                                      333.5 

2010 73,489                                      220.4 2010 160,826                                      289.4 

 Kesennuma City Ishinomaki City
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Fish processing industry became the main industry in the area and a number of factories were 

constructed in both coastal cities. Such industry was also important to supply to the military during the 

war period to feed the people in the battle fields. Besides the fishing industry, sericulture industry 

developed in both cities and the number of its factories rapidly increased. Because of the Western 

demand, silk was the pivotal source of the Japanese exports to them during the time under the unequal 

treaties and helped Japanese modernization. In this way by the end of the Meiji era (1868-1912), the 

whole town of Kesennuma and Ishinomaki became a place of production. As both cities were engaged 

in the primary industry, the development in the coastal area was highly important for the convenience 

of transportation. With such changes, the population grew rapidly in both cities as seen in Table 1. 

To conclude this period, development and urbanization of both cities were primarily attributed to 

the countryôs security and diplomatic issues under the threat of the West and the capitalistic 

competition with them. Vulnerability of the area to tsunami disaster seems to have not been prioritized 

at all by the then government because the security issue is a more urgent issue for the countryôs 

survival than natural disasters. Therefore, even after the case study area experienced the 1896 Meiji-

Sanriku Earthquake which caused 21,959 deaths, the both cities kept developing. 

Post-1945 period 

With the loss in the WWII, Japan launched a policy of óeconomismô under the US support by the 

Liberal Democratic Party (LDP) which stayed at the first position in the parliament for a long time in 

this period. The country was initially  put under the control of the Supreme Commander for the Allied 

Powers, the US occupant authority. The occupation aimed to transform Japan into an ally of the U.S. 

Although the U.S. aimed to restrain Japan from her economic development as a punishment of the WW 

II, they decided to make Japan ñthe chief factory of Asiaò as the Cold War loomed problematic for 

them (Duus, 1998, p. 272). Japan aimed to be independent of the US occupation, to return to the 

international community, and to reconstruct the country. For these, the people were united and worked 

hard which led to the rapid reconstruction and high economic growth since 1950s. With technological 

improvement, the Japanese farming was mechanized and thus increased its productivity and efficiency. 

It led to a substantial decrease of rural population with a labor force increasing in service industries in 

cities. However, to secure the parliament seats by collecting more votes the LDP distributed money to 

the countryside, main industries and powerful corporations. This caused excessive land development 

and promoted industries in the countryside. For the U.S. it was important to decrease anti-US sentiment 

to make Japan a good ally under the Cold War. Under the Eisenhowerôs ñNew Lookò and ñAtoms for 

Peaceò, the U.S. accelerated nuclear energy production in Japan with advertisement of good images of 

the U.S., and economic development with cooperation of Japanese corporations. (Duus, 1998; Cullen, 

2003) 

Based on the economism, the fishing industry was also promoted to expand its economy further. 

Since 1951, ñgyokoseibichokikeikakuò (literally, long term project of fishing port arrangement) was 

launched as a national policy, and the Kesennuma port was selected as one of the targets. Since then 

the area of the Kesennuma port was developed with a large investment by the government. Since 1969, 

the national budget was used for the Kesennuma port selected as a port which needs a óspecial 

developmentô. With the development plan, the area around the port became filled with industries and 

residential houses and the land was extended by reclamation of the sea. (Kesennumashi-shi-hensan-

iinkai, 1993) 

Ishinomaki fishing port was also selected as a óspecial developmentô was needed in 1973. After 

the WW II, Ishinomaki also followed a national policy that focuses on the economic growth. 

Ishinomaki city planned to develop the Ishinomaki port and offered industries in the hinterlands of the 

ports along the coast, aiming for a ómarine products cityô. The city organized the inter-industrial 

relationship for marine products industries and eventually many manufacturing industry and factories 

were built in the coastal industrial zone. (Ishinomakishi-shi-hensaniinkai, 1998) 
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As the result of economism, economic development in the coastal areas, where are vulnerable to 

tsunami disaster, was significant in both cities. It led to the population growth and construction of 

factories or any other economic activities along the coastal area. 

To conclude this period, the causes of increased risks in the both cities by developing in the 

vulnerable area are mainly attributed to the US occupation and their political and economic strategy as 

well as the global economic competition, continued from the pre-war period. They were more critical 

and certain issues for the Japanese over unpredictable natural disasters. In addition, the economic 

development was important for the Japanese people to recover their confidence after the loss and 

collapse in the war. It led to the further economic development, losing the local adaptation skills to 

natural hazards. The absence of huge natural disasters or tsunami in Japan during the economic growth 

period might also promote the people to lose consciousness of the disaster risks. 

CONCLUSION 

The main driving force that led to the population increase in vulnerable areas in both cities was the 

diplomatic and security issues for Japan and economy-oriented development caused by the Western 

occupation and the global economy. Under such circumstance, both cities were assigned to develop the 

fishery and silk industries for the countryôs survival. It led to the population increase and land 

reclamation along the coast. Even after the WW II and the modern technology and science developed, 

the people kept developing in the vulnerable area under the economism. For the generalization of the 

result of this study, because the diplomatic, security and economic issues can be more urgent and 

critical than natural disasters for a countryôs survival, such pressure can lead a country in disaster-

prone region to increasing disaster risks, thus vulnerability. Therefore, dispute settlement and peace 

building are important matters than employment of modern technology or economy to achieve 

sustainable and resilient society. The current global economy standardize the way of living and the 

competitiveness regardless of whether a country is in a disaster-prone region. There is a need for 

system which can prioritize disaster risk reduction and mitigation over profit-maximization. 
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Abstract Eight strains of the entomopathogenic of the fungus Nomuraea  rileyi were screened 

for control of the common cutworm, Spodoptera litura. The results showed that N. rileyi was 

pathogenic to S. litura, and that pathogenity significantly varied among the strains. The 

mortalities ranged from 2.5 to 92.5% at 7 d after inoculation. The strains tested were classified 

into three groups according to mortality percentage. High pathogenicity level was defined as a 

mortality greater than 75.79%, moderate pathogenicity was a mortality between 75.79 to 

49.50%, and low pathogenicity level less than 49.50% mortality.  The high pathogenicity level 

contained two strains, BCC 14653 and BCC 14671, which were identified as highly virulent 

and used in a secondary bioassay against various larval stages. Nomuraea rileyi could become 

an important biopesticide agent in an integrated pest management program for insect pest 

control. 

 Keywords Nomuraea rileyi, Spodoptera litura, Entomopathogenic Fungi, Biological control 

INTRODUCTION  

The common cutworm, Spodoptera litura F (Lepidoptera: Noctuidae), is a highly polyphagous 

migratory lepidopteran pest species. This insect is also known as the tobacco budworm, oriental 

leafworm moth, tropical armyworm, and taro caterpillar. It causes extensive losses in over 120 

different plant species including many vegetables, fruits and ornamental crops. Some examples are: 

asparagus, beets, broccoli, cabbage, carrots, chrysanthemum, corn, cruciferous crops, eggplants, grapes, 

lettuce, orchid, potatoes, radish and sunflowers.   

Insecticides for control S. litura have become ineffective because of the development of resistance, 

and cause toxic residues in the crops.(Rajan and Muthukrishnan, 2009). Insecticide resistance and the 

demand for reduced chemical inputs in agriculture have provided an impetus for the development of 

alternative methods of pest control. Biological control offers an attractive alternative or supplement to 

the use of chemical pesticides. Microbial control agents are naturally occurring organisms and 

perceived as being less damaging to the environment. Furthermore, their generally complex mode of 

action makes it unlikely that resistance could develop to a bio-pesticide. Biological pest control agents 

include viruses, bacteria, fungi, and nematodes. The use of microorganisms as selective pesticides has 

had some notable successes (Hong Wan, 2003). 
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Nomuraea rileyi is an important naturally-occurring, mortality-causing agent of many 

lepidopterous pests in a variety of crop ecosystems throughout the world (Vimaladevi et al, 1996). 

Natural occurrence of N. rileyi has been widely reported. N. rileyi has occurred in epizootics on 

Spodoptera exiqua in black gram, S. litura in tobacco, Tricoplusia ni and Heliothis zea 

(Srisukchayakul, 2005). Furthermore, its occurrence has been reported on Helivoverpa armigera in 

tomato and on S. litura in soybean, potato and cabbage (Patill and Abhilash, 2014). 

OBJECTIVES 

The objective of this study was to determine the pathogenicity of Nomuraea rileyi strains on larvae of 

Spodoptera litura under laboratory conditions. 

METHOD OLOGY  

Insects  

Spodoptera litura populations including egg masses, larvae and adults were collected from cruciferous 

vegetable crop plantations in Chiang Mai, Thailand. All stages were maintained under laboratory 

conditions. The pupae were kept and used as a stock to build up new colonies. The adult were reared in 

cages and fed with a 5% honey solution. 

Fungal Preparations and Pathogenicity 

Nomuraea  rileyi strains from adult insects in the order Lepidoptera collected in natural environments 

of Thailand were obtained from the BIOTEC Culture Collection (BCC), National Center for Genetic 

Engineering and Biotechnology (BIOTEC), Pathum Thani, Thailand. (Table 1). The fungal strains 

were cultured on SMAY (Sabouraudôs maltose agar medium supplemented with 1% yeast extract) in 

90 mm Petri dishes and incubated for 12-15 d at 25±1°C (Fig. 1). Conidial suspensions were prepared 

by scraping conidia from petri plates into an aqueous solution of 0.002% Tween 80. The conidial 

suspension was filtered through several layers of cheesecloth to remove mycelial mats. Viability of 

conidia was assessed by germination tests before preparation of suspensions.  The concentration of 

conidia in the final suspensions was determined using a hemocytometer. The conidial suspension used 

for the bioassays was adjusted by diluting conidia with the Tween 80 solution to final concentrations of 

6x107, 6x108 and 6x109 conidia/ml. To determine pathogenicity, each of the conidial suspensions 

were sprayed on larvae of different instars (I-III). Three replications were used with 10 larvae per 

replication including a non-treated control. The larval mortality was recorded at 7 d after inoculation. 

Table 1 Strains of the entomopathogenic fungus Nomuraea  rileyi collected from Thailand and 

used in pathogenicity tests against larvae of Spodoptera litura 

No Strain number TNCC number:  Fungus species Host insect 

1 BCC 14653 4522 Nomuraea  rileyi Lepidoptera - adult 

2 BCC 14658 4685 Nomuraea  rileyi Lepidoptera - adult 

3 BCC 14659 4686 Nomuraea  rileyi Lepidoptera - adult 

4 BCC 14660 4687 Nomuraea  rileyi Lepidoptera - adult 

5 BCC 14670 4327 Nomuraea  rileyi Lepidoptera - adult 

6 BCC 14671 4328 Nomuraea  rileyi Lepidoptera - adult 

7 BCC 14672 4329 Nomuraea  rileyi Lepidoptera - adult 

8 BCC 14673 4318 Nomuraea  rileyi Lepidoptera - adult 
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Fig. 1  Colony and conidial characteristics of Nomuraea rileyi 

RESULTS AND DISCUSSION 

The results showed that N. rileyi was pathogenic to Spodoptera litura; the cumulative mortalities 

ranged from 0 to 92.5% at 7 d after inoculation (Table 2). The corrected mortalities significantly 

differed (PÒ0.05) between strains (Fig. 2). 

Table 2 Cumulative mortality of the entomopathogenic fungus Nomuraea  rileyi on each instar of 

Spodoptera litura at 7 d after inoculation 

Nomuraea  rileyi 

(conidia/ml) 

% Mortality 

I instar II instar III instar 

Strain 1                 6x10
7
  

                    6x10
8
 

                    6x10
9
                              

82.5 

85.0 

92.5 

72.5 

77.5 

92.5 

72.5 

55.0 

70.0 

Strain  2                6x10
7
  

                    6x10
8
 

                    6x10
9
                              

35.0 

30.0 

37.5 

  20.0 

30.0 

32.5 

 20.0 

37.5 

32.5 

Strain  3                6x10
7
  

                    6x10
8
 

                    6x10
9
                              

2.5 

2.5 

0 

7.5 

2.5 

0 

7.5 

2.5 

0 

Strain  4                6x10
7
  

                    6x10
8
 

                    6x10
9
                              

7.5 

10.0 

5.0 

10.0 

25.0 

22.5 

10.0 

5.0 

2.5 

Strain 5                 6x10
7
  

                    6x10
8
 

                    6x10
9
                              

47.5 

40.0 

40.0 

30.0 

25.0 

25.0 

2.5 

7.5 

25.0 

Strain 6                 6x10
7
  

                    6x10
8
 

                    6x10
9
                              

87.5 

92.5 

92.5 

77.5 

87.5 

80.0 

75.0 

67.5 

82.5 

Strain  7                6x10
7
  

                    6x10
8
 

                    6x10
9
                              

47.5 

35.0 

50.0 

32.5 

15.0 

10.0 

12.5 

15.0 

10.0 

Strain  8                6x10
7
  

                    6x10
8
 

                    6x10
9
                              

7.5 

17.5 

17.5 

17.5 

7.5 

10.0 

7.5 

2.5 

12.5 

Control 0 0 0 
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In support of the present investigation, Padanad and Krishnaraj, (2009) observed that all ten isolates of 

N. rileyi were active against third instars of S. litura, resulting in 85 to 97% mortality. Patil et al., 

(2014) stated that early instars were highly susceptible with a mortality of 70.17 percent, which 

decreased significantly as the age of the larvae advanced. However, there were statistically no 

significant differences among the strains with respect to the pathogenicity levels. The strains tested 

could be classified into two groups according to mortality percentage (Table 3). Fungal strains BCC 

14653 and BCC 1467 were identified as highly pathogenic and were used in the secondary bioassay 

against various larval stages. The remaining strains were characterized as having low pathogenicity 

(Table 4). 

 

Fig. 2 Percentages of corrected mortality of Spodoptera litura treated with different strains of 

Nomuraea  rileyi  at a concentration of 6x108 conidia/ml at 25 ±1oC 

Table 3  Pathogenicity levels of different strains of Nomuraea  rileyi  toward Spodoptera litura as 

expressed by percentage mortality 

Pathogenicity level Mortality (%)  Strain No. 

High pathogenicity >75.79 BCC 14653, BCC 14671 

Moderate pathogenicity 75.79 ï 49.50 - 

Low pathogenicity <49.50 BCC 14658, BCC 14659, BCC 14660, BCC 

14670, BCC 14672, BCC 14673 

Table 4 shows the efficacy of two strains of Beauveria bassiana against various larval stages of 

Spodoptera litura. All strains tested were effective against all larval stages of Spodoptera litura, but 

the effectiveness varied with larval stage. There were significant differences (PÒ 0.05) among different 

larval stages. No significant differences were found among concentrations.  

    Means in columns with different small letters indicate significant differences among different 

concentrations of Nomuraea rileyi (one way ANOVA, P Ò 0.05; Duncanôs multiple rang test). Means 

in the same row followed by the different capital letters indicate significant differences between instars 

of Spodoptera litura  at P Ò 0.05 (T- test). 
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Table 4 Efficacy of two strains of Nomuraea rileyi against various larval stages of Spodoptera 

litura 

Strains no. Conc. 

Corrected mortality 

of 1
st
 

instar (% ±SE) 

Corrected mortality 

of 2
nd

 

instar (% ±SE) 

Corrected mortality 

of 3
rd

 

instar (% ±SE) 

     

BCC 14653 

6x10
7
 82.5 ±5.77 bA 72.5±3.33  bB 72.5±5.77  aB 

6x10
8
 85.0±8.81  bA 77. ±5.77 5 bB 55.0±8.81  bC 

6x10
9
 92.5±3.33  aA 92.5±5.77  aA 70.0±5.77 aB 

BCC 14671 

6x10
7
 87.5±6.67  bA 77.5±5.77  bB 75.0±5.77  abB 

6x10
8
 92.5±0.00  aA 87.5±8.81  aAB 67.5±13.33  bBC 

6x10
9
 92.5±5.77  aA 80.0±5.77  abB 82.5±5.77  aB 

 

CONCLUSION 

Research is needed to further characterize the use of Nomuraea rileyi as an effective biocontrol of 

Spodoptera litura in vegetable crops. The results presented here suggest that some strains of this 

fungus are effective in causing high mortality levels and (at sufficient dosages) could become an 

important part of an integrated pest management program. Nomuraea rileyi treatment could be useful 

in preventing the development of resistance if used in rotation with other effective therapeutic agents. 
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Abstract There were a large number of young generation farmers in Thailand who were an 

agricultural entrepreneur, and needed to develop their competency level in business operation. 

The aims of this research were 1) to determine the competency of Young Smart A-SMEs, 2) to 

make plans for developing their competency level in business operations, 3) to reinforce and 

develop their competency level in business operations, and 4) to study their opinions on the 

reinforcement and development of their competency level in business operations. This 

investigation was conducted as a research and development study. The sample population was 

215 Young Smart A-SMEs. The data were collected by group discussions, training course 

procedures and a questionnaire survey. Quantitative data were analyzed using descriptive 

statistics and qualitative data were analyzed through content analysis. The findings were as 

follows: 1) Most of the Young Smart A-SMEs had bachelor degrees, IT skills and were united as 

10 groups. 2) Two training course curriculums at national level were required; a curriculum on 

the development of packaging and label designing, and a curriculum on media technology for 

online marketing. Also, 38 curriculums were necessary at provincial level covering eight issues: 

(i) self-learning development, (ii) production resource management, (iii) production management, 

(iv) product value-added management, (v) product standard management, (vi) marketing and 

product distribution management, (vii) network group management, and (viii) coordination and 

communication management. 3) The training courses achieved the needs of members and 

adhered to the planned itineraries. 4) Young Smart A-SMEs were, on average, high satisfied of 

benefit (Mean = 4.16), with the training courses. Their knowledge before training was low level 

(Mean =2.52) but improved to highest level (Mean =4.49) on average after training. 

Keywords Competency Level Development, Business Operation, Young Smart A-SMEs 
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INTRODUCTION  

Thai farmers tended to decrease in numbers and most of them were elderly. However, many of the 

young generation educated at bachelor degree level switched their careers from office jobs to be an 

agricultural entrepreneur. They were known as ñYoung Smart A-SMEsò (Young Smart Agricultural 

Small and Medium Enterprises). These people mostly had high competency in creativity, 

communication technology and social networking, so they could be easily developed to be a farmersô 

leader who played a great role in pushing agricultural SMEs in the future. Furthermore, most had 

experienced in business operations and understood the aspects of production, marketing, and farmerôs 

uniting. They mostly had new ideas in production and marketing which differed from the outdated 

methods of elderly farmers. Importantly, they were motivated to succeed in business to increase 

production through marketing plans and to unite as one network. However, to develop their 

competency levels in business operations and network linking procedures, their competency should be 

reinforced to compete in the production management and product/packaging development. Therefore, 

this research on ñCompetency Level Development in Business Operations of Young Smart A-SMEsò 

was conducted to develop competency in production procedures, value added to agricultural products, 

marketing development, and finally, to develop network management skills. 

OBJECTIVES  

The purposes of this research were as follows: 1) to determine personal state of Young Smart A-SMEs, 

2) to make plans to develop the competency level in the business operations, 3) to reinforce and 

develop the competency level in business operations, and 4) to study the opinions on the reinforcement 

and development of their competency level in business operations. 

METHODOLOGY  

Research Design: This investigation was conducted as a research and development study. 

Population/sample: The sample population was young generation farmers aged under 45 years around 

Thailand. The sample size was specified and 215 samples were selected by using purposive sampling 

methodology by an application form. The qualification prerequisites were as follows: 1) being an 

agricultural SME entrepreneur and a registered community enterprise member, and 2) having the 

intention to develop their enterprise systematically and become a professional entrepreneur in the 

future.  

Research Instruments: The research instruments were selected to achieve the objectives as follows:  

ü Studying the personal state of Young Smart A-SMEs through group discussions 

ü Formulating plans to develop competency levels in business operations through group 

discussions 

ü Reinforcing and developing competency levels in business operations though several method 
based on plan setting 

ü Studying opinions on the reinforcement through a questionnaire survey 

Data Analysis: Content analysis followed objectives 1-3. Descriptive statistics were used in objectives 

4 to analyze mean, percentage, maximum value, minimum value, and standard deviation data. 
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RESULTS AND DISCUSSION 

1. Personal State of Young Smart A-SMEs  

 The personal competency of Young Smart A-SMEs was identified for three issues as follows: 

1.1 Fundamental Personal Competency of Young Smart A-SMEs  

1) Most of the entrepreneurs had bachelor degrees to master degree level. 2) They had a continuous 

and stable income. They mostly had their own asset such as land and agricultural equipment. They also 

united to be 10 groups adhering to the region of their agricultural area 3) They farmed several 

agricultural products including organic rice, mushrooms, hydroponic/local vegetables, strawberries, 

fruits, bamboo, bananas, seedless grapes, melons, mulberries, limes, garlic, chilies, passion fruits, 

avocados, organic papayas, earthworms, fish, cattle, processed food (bananas/mushrooms), 

biological/organic fertilizer. 4) Farming was integrated/mixed/organic/safety adhering to Sufficiency 

Economy Philosophy, and 5) the quality/standard of their products was guaranteed by GAP Standard, 

and organic farming standards.   

1.2 Entrepreneurial Skills 

Young Smart A-SMEs had entrepreneurial skills as follows: 1) IT usage, 2) understanding the 

principle and guidelines on self-development, 3) understanding group procedures and methods for 

improving production, 4) knowledge of community enterprise operations and adherence to the 

Community Enterprise Reinforcement Act of 2005.   

1.3 Management Skills  

Young Smart A-SMEs had management skills as follows: 1) uniting as 10 groups representing the 

regions of their area, 2) coordinating their network and alliances, 3) setting rotating meetings at 

regional level every two months, or setting meetings within their province/area, and (4) making plans 

to learn and exchange knowledge and new ideas with each other regularly. 

To make a discussion, Young Smart A-SMEs had their own assets such as land and agricultural 

equipment, and united to be 10 groups adhering to the region of their agricultural area consistent with 

Sawatdiphab Keeratiya (2011) who stated that 81.25% of young generation farmers had their own 

occupied agricultural area, and 75.00% of them were a member of a farmer group. The findings of this 

research showed that the farmers would be more confident and feel secured if they had their own land. 

Being a farmer group member made them develop their competency level to compete with others, 

exchange their knowledge and new ideas, and properly practice based on the innovations. 

2. Making Plans to Develop the Competency Level in the Business Operations of  Young Smart 
A-SMEs  

Young Smart A-SMEs made competency development plans for eight issues and curriculums to 

develop their members. The curriculums were divided into national and provincial network levels with 

the responsibility of academics/proficient persons in each subject. Several methods were used for 

knowledge transfer such as lectures and field studies.  

2.1 The competency development included eight issues as follows: self-learning development, 

production resource management, production management, product value-added management, product 

standard management, marketing and product distribution management, network group management, 

and coordination and communication management.  

2.2 Curriculums to develop the members were divided into two levels as follows:  
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 2.2.1 Curriculums at national level: These covered the development of 1) packaging and label 

design, 2) media technology for online marketing.  

  2.2.2  Curriculums at provincial level: Young Smart A-SMEs designed these  

ñcurriculums adhering to their membersô needs and set the training courses accordingly. The 

curriculums were correlated with the plans to develop the network of Young Smart A-SMEs in the eight 

issues mentioned previously.ò 

To discuss, Young Smart A-SMEs designed the training course curriculums taken responsibility by 

academics/proficient persons in each subject. They used several methods for transferring the 

knowledge such as lecturing and field studying consistent with Pongkarunyaphat Krtisada (2007) who 

studied ñNeed for Farmer and Proper Syllabus Design for Future Farmer in Phrae Provinceò and found 

that young generation farmers needed proficient academics in universities who had knowledge and 

experience to lecture and gave them a chance to have field studies and real practice. These findings 

could be discussed that effective strategy to transfer knowledge for Young Smart A-SMEs should be 

conducted from proficient academics. Also, the method should be selected and based on Young Smart 

A-SMEs decision which helped the training be more effective.  

Young Smart A-SMEs needed to be trained on media making for communicating with consumers 

and online marketing which were curriculums at national level. This finding could be discussed that 

Young Smart A-SMEs needed to communicate their products directly to the consumers using online 

media as marketing channels. Considering the findings of this study on general state of Young Smart 

A-SMEs, it was found that most of them had skillful use of IT consistent with William J. Schroer 

(2016) who stated that Generation Y were the people who were born during 1977-1994 while 

technology was progressing. It implied that Young Smart A-SMEs which were in Generation Y, tended 

to use IT to run their business operations. Furthermore, the researchers realized that online marketing 

would be used in business operations successfully if Young Smart A-SMEs communicated their 

marketing via IT to the young generation consumers consistent with Srisroi Mayvadee (2011) who 

studied ñThe Effect of Online Advertising on the Perception of Marketing Information of Working 

Peopleò, found that technology factor affected the perception of marketing information of young 

generation people at 0.05 statistical significance.   

3. Reinforcing and Developing the Competency Level in Business Operations 

 Young Smart A-SMEs set the training courses according to the designed curriculums as 

follows: 

 3.1 Curriculums at National Level  

 3.1.1 The Curriculum on the Development of Packaging and Label Designing 

Young Smart A-SMEs produced practical packages, developing and designing 23 labels for 23 

agricultural products to attract the attention of consumers. Some samples of the labels developed for 

the agricultural products were shown in Table 1. 

3.1.2 The Curriculum on Media Technology for Online Marketing 

After development, the Young Smart A-SMEs accrued knowledge regarding communication with 

consumers and online marketing. They could develop media technology for themselves and 

communicate directly with consumers through online channels. This greatly increased public 

awareness of their products through advertising.  

 3.1.3 Curriculums at Provincial Network Level  
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Young Smart A-SMEs set schedules for the training courses adhering to the 38 curriculums at 

provincial network level and operated their training courses as planned. 

Table 1 The Output of the Training Course on Packaging Development and Original Label 

Designing for Agricultural Products  

Products Before development After development Development details 

Three-flavor dried 

tomato  

  Labels were developed to be 

waterproof and attractive to 

customers with more information 

regarding the products. Packages 

were transparent, sealed for 

product visibility and had longer 

life which added value to the 

products. The packages were 

also reusable to reduce waste. 

Fresh Mangoes 

 

 

 

 

 

 

  The new packages were 

designed with a handle to make 

them portable and suitable as a 

gift/souvenir. 

 

 

4. Studying the Opinions on the Reinforcement and Development of their Competency Level in 

Business Operations 

4.1 The Outcome of benefit level evaluation Young Smart A-SMEs evaluated each 

development curriculum at provincial network level together with the benefit level in the eight aspects 

of self-learning development, production resource management, production management, product 

value-added management, product standard management, marketing and product distribution 

management, network group management, and coordination and communication management. Results 

showed that the average benefit level was high (Mean = 4.16). The highest benefit level was achieved 

in the four aspects of production resource management, production management, product value-added 

management, and marketing and product distribution management.   

4.2 The outcome of knowledge level evaluation Young Smart A-SMEs evaluated their 

knowledge levels before and after development in eight aspects. Knowledge levels before development 

were at a low level )Mean = 2.52).  After development, knowledge levels were highest in all 

aspects )Mean = 4.49), except for marketing and product distribution management. 

These positive findings from the outcomes of benefit level and knowledge level evaluation 

regarding the development of the competency of Young Smart A-SMEs in business operations could be 

discussed that allowing members of Young Smart A-SMEs groups to design curriculums to train 

themselves was an effective strategy. This made them realize the benefit/advantages of the training 

courses. The pattern of training courses also gave them the opportunity to discuss issues with each 

other and exchange knowledge to increase their competency in business operations. These results were 

consistent with Maiese Michelle (2005) who stated that discussing with each other would reinforce the 
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information and experience exchange, network uniting and able to enhance competency. Furthermore, 

to develop competency level must be covered all aspects of competency; knowledge, skills, and 

attribution (McClelland, D.C.,1973). This pattern of training courses could claim that competency level 

were developed at all aspects of competency. The aspect of knowledge were developed by curriculums 

at national level, and provincial network level. The aspect of skills were visibly noticed by packaging, 

labeling and IT media made. Lastly, the aspect of attribution could be seen from their evaluating the 

benefit and knowledge. 

CONCLUSION 

The competency level development in business operations for Young Smart A-SMEs allowed them to 

design the curriculums they needed for training. These were divided into national and provincial 

network levels. There were two curriculums at national level on the development of packaging and 

label designing, and the curriculum on media technology for online marketing, and 38 curriculums at 

provincial network level. The evaluation of benefit/advantage was generally at a high level. The 

evaluation of knowledge level before development was low; however, after development this was at 

the highest level. 
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Abstract Soil and water conservation; a process of minimizing the effects of land degradation, 

is necessary for sustainability of food production aimed at feeding the rapidly increasing global 

population. Soil erosion and subsequent transfer of the eroded particles have been seen as a 

major cause of land degradation. Budalangi area in Kenya is mainly flat with poor drainage and 

alluvial or black cotton soil with minimal tree cover. Flooding in the study area is believed to be 

as a result of sediments accumulating in the bed of River Nzoia over the years, making the river 

course channel to be above the general level of flood plain, resulting to overbank flow across 

the dykes. The study is to discuss the understanding of small scale farmers and their motivation 

on soil and water conservation practices. Qualitative and quantitative methods were used. Data 

collection was mainly through questionnaire survey, both formal and informal interviews 

together with field visits. The sample was selected by simple random sampling technique from 

the entire study area. From the general outcome, majority of farmers could attribute the 

condition of their farm fertility to deposition of top soil from upstream. Respondents also 

related low productivity to floods and unreliable rainfall pattern in the area. The results showed 

that about 74.3% of the farmers in the study area are familiar with soil and water conservation 

with 42.6% of them putting to practice at least one measure to conserve soil and water. About 

68.5% of the farmers are not practicing any soil and water conservation measures. Hence, there 

is need to strengthen small scale farmers` knowledge and adoption of soil and water 

conservation such as rainwater harvesting to augment overreliance on direct rain for production 

and sustainable agriculture. 

Keywords soil erosion, deposition, soil fertility, farmer perception, and soil and water 

conservation 

INTRODUCTION  

In many developing countries, programs to mitigate land degradation have been initiated but with 

minimal success due to poor user adoption and lack of adequate technology transfer, (Aklilu and Jan, 

2007). According to McDonald and Brown, (2000), technical interventions brought to farmers by 

external agencies are always not sustainable unless attention is paid to both socio-economic and 

cultural aspects of the community in question. Therefore, in order to enhance sustainability of projects 

meant to intervene in a particular problem in a community, full community participation is necessary. 

This way, technology transfer will be meaningful and sustainable. 

Decision by farmers to practice or adopt soil and water conservation (SWC) strategies is heavily 

influenced by personal, socio-economics and technological factors among others. Personal factors of 

age and level of education determines a farmer`s ability to relate problems associated with erosion to 
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their consequences on productivity, (Woldeamlak, 2007). Inherent land properties such as slope and 

soil type determine vulnerability of soil to agents of erosion. Land tenure system, family size as well as 

level of income can be categorized as socioeconomic factors influencing adoption and practice of SWC 

measures. 

Kessler, (2006) reported that in order to understand what motivates human beings to behave in a 

given way in relation to adoption process, there is need to put into consideration the logics behind the 

motivating factor which can either be self-driven through personal interests or externally driven by an 

expected reward or outcome. For SWC activities, self-motivation is important due to their long term 

nature of payback.  

OBJECTIVE  

The objective of this study is to discuss the understanding of small scale farmers and their motivation 

on soil and water conservation practices in Budalangi area, Busia County, Kenya. 

METHOD OLOGY  

Study Area 

The study area lies between longitudes N 0Á 7ǋ 0ǌ to N 0Á 9ǋ 0ǌ and latitudes E 34Á 1ǋ 30ǌ to E 34Á 3ǋ 

30ǌ. The research was conducted within Budalangi area, Busia County, which forms part of the lower 

catchment of river Nzoia watershed. Budalangi area is mainly flat with poor drainage, alluvial or black 

cotton soils with minimal tree cover and thus vulnerable to floods, (Alfred, 2013). The area receives 

mean annual rainfall amount of about 600 mm. Despite this manageable rainfall amount, the area is 

prone to floods during rainy seasons and suffers severe water scarcity during other seasons. To address 

these extreme challenges of excess water and water scarcity, there was need to study the understanding 

of small scale farmers and their motivation on soil and water conservation practices. 

 

Fig. 1 Map showing location and slope of study area 
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Methods Applied 

A total of 35 household representative farmers were randomly selected as the key informants for 

interviewing with the assistance of area extension officer. Randomization was to get a good 

representation of socio-economic characteristics of the target group. The data was collected in August 

2016, which corresponded to land preparation period in the study area. Data collection was mainly 

through questionnaire survey, both formal and informal interviews together with field visits. The 

questionnaire was designed consisting of both closed and open ended questions in order not to limit or 

restrict the response in a given way; this was meant to allow full expression among the respondents and 

the researchers to understand the respondents` perceptions relating to the mentioned issues. 

Land tenure systems, past and present practices on the farms, yield per season, their understanding 

of soil fertility, erosion and conservation strategies were some of the issues included in the 

questionnaire. Questions relating to soil fertility changes, soil erosion perception and soil and water 

conservation strategies were open ended in structure to enable respondents to identify various visual 

indicators and give possible reasons for their observations. 

Descriptive statistics especially tabulation and simple graphics were used to summarize the data. To 

determine the factors that influenced decline in agricultural production and influencing SWC practices, 

average ranking for each of the ranked causes was used to determine the most influential factors using 

the formula; 

 

Average rank   ὖ
Ễ

  
                                                                     (1) 

Where Xi is the response count for each choice and Pi is the ranked position. 

Table 1 Contents of the questionnaire sheet 

Category Related question Details 

Basic information of 

respondent 

General information Name, age, gender, level of 

education, occupation 

Topography   Farm position in relation to hillside Location, slope 

Security of tenure Land tenure system Type of land ownership, previous 

land use 

Cultivated crops and 

production levels 

Type of crop , yield Maize, beans, potatoes, groundnuts, 

cassava and millet 

Land degradation  Soil erosion severity, soil and water 

conservation measure 

Level of damage and perceived 

causes, knowledge of SWC 

measures, adoption level of SWC 

measures. 

RESULTS AND DISCUSSION 

Land Tenure System and Preparation 

Security of tenure is an important factor in determining whether a farmer is willing to practice soil and 

water conservation measures on their farmland, (Asrat et al., 2004). If the land belongs to the farmer 

and he/she is sure of using it for a long period of time, say, lifetime, the farmer has expectations of 

deriving benefits from the farm for a longer time and hence, he/she is most likely to invest in soil and 

water conservation measures on the farmland. 

Unlike, when the farmer is not certain about the security of tenure, i.e. when the farm is leased or 

hired for a short period of time, the farmer may not be willing to invest in soil and water conservation 

measures. 
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Table 2 Farmersô responses on land ownership 

Land tenure system Number of respondents in percentage (%)  

Individually owned (inherited/given/bought) 80.0 

Communally owned 11.4 

Others (leased or hired) 8.6 

From the results on Table 2, majority of respondents either owned their farms through buying or 

inherited from the family lineage. Minority leased or hired their farms for a short period of time. This 

could mean there is relatively a higher security in terms of land ownership among the farmers in the 

study area and hence, a positive willingness to adopt and practice soil and water conservation strategies. 

This finding is also in agreement with Desalew and Aklilu, 2017, who observed that among other 

factors, plot ownership type had a significant influence on farmerôs perception on soil and water 

conservation. 

Farm Fertility Status  

Proper soil and water conservation measures are important in maintaining and improving soil fertility. 

Deposition especially during heavy rains and flash floods from upstream was identified by the 

respondents as a possible cause of soil fertility in the area. Most farmers do not use either organic or 

inorganic fertilizer on their farms; probably due to deposition of top soil and other organic materials on 

some farms and high cost of farm inputs making it impossible for most small scale farmers to afford. 

As shown in Fig. 2, 40% of the farmers perceived deposition from upstream as a cause of their farm 

fertility status. 

Farmersô Perception of Soil Erosion and its Severity 

The concept of soil erosion is not a new term among the farmers in the study area. Majority of the 

respondents were able to identify the effects of soil erosion with its magnitude. Results on Fig. 3 shows 

34.3% of the respondents considered soil erosion magnitude as being moderate with 17.1% and 8.6% 

mentioning severe and very severe respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Perceived cause of soil fertility status          Fig. 3 Perceived soil erosion magnitude 

On the effect of erosion on soil fertility status, 48.6% confirmed it affected it negatively with 28.6% 

observing no relationship between erosion and soil fertility. This perception is in agreement with 

finding by Lal, 2003 that erosion has negative impacts on the environment as it reduces soil fertility of 

arable lands. The 22.8% observed positive effects of erosion; probably as a result of deposition from 

upstream. 
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Farmers Understanding of Causes of Decline in Production  

From the results, all respondents were able to identify a decline in level of production and recognized 

possible causes in order of rank from 1 to 6. Where; 1 represented the most likely cause of decline and 

6 the least likely contributor to the decline. 

As in Table 3; flooding, income levels and water scarcity were identified as the major causes of 

decline in agricultural production in the area as most of the respondents were ranking them from first 

to second as shown in their average rank. Thus, the perception of causes leading to decline in 

production is important in determining the possible levels of adoption of any conservation strategy to 

be recommended in addressing challenges facing crop production and sustainable agriculture 

wholesomely. According to Enyew et al., 2013, soil and water conservation leads to improved crop 

productivity. Their study focused mainly on terraced fields for teff, barley and maize production. Each 

field showed a significant increase in yield per hectare. 

Table 3 Crop production decline and prioritized causes 

Cause Rank by respondent (%) Average rank 

 1st 2nd 3rd 4th 5th 6th  

Soil erosion 31.4 28.6 - 5.7 34.2 - 2.8 

Water scarcity 54.2 25.7 8.6 5.7 5.7 - 1.8 

Flooding 68.6 25.7 5.7 - - - 1.4 

Size of farmland 25.7 2.9 5.7 22.9 34.2 8.6 3.6 

Income levels 60.0 22.9 17.1 - - - 1.6 

Wild animals 28.6 17.1 5.7 20.1 17.1 11.4 3.1 

Soil and Water Conservation Strategies 

SWC measures are normally put in place to control surface runoff and harvest rainwater. From the 

survey, it showed that about 74.3% of the respondents were familiar with SWC measures with about 

42.6% doing something towards SWC in their farms. As in Fig. 4, out of 42.6% respondents who were 

able to identify some problems of surface runoff and water ponding, 51.4% and 31.4% used trenches 

and waterways as conservation measures, respectively in an attempt to control water movement within 

their farms. Figure 5 shows some of the soil and water conservation practices within the study area. 

 

 

 

 

 

 

 

 

Fig. 4 Adoption levels of each SWC measure 

Some farmers were unable to respond to whether they practice SWC measures on their farms or not.  

According to Kessler, (2006), farmers may decide not to adopt any SWC measure even after perceiving 

a given problem and have an idea on how to solve it. This is due to various constraints to adoption, 
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ranging from personal factors to technological aspects. From the survey, flooding especially during 

heavy downpour and water scarcity during dry seasons was identified as top constraints to production. 

 

Fig. 5 Soil and water conservation practices in the study area 

Therefore, there is need to bridge these extremes through rainwater harvesting and storage during 

heavy rains for use in dry seasons. To attain this, a deeper understanding of factors influencing farmersô 

perception and willingness to adopt any sustainable SWC measures is important (Derajew et al., 2013). 

CONCLUSION 

This study aimed at discussing the understanding of small scale farmers on soil and water conservation 

practices in Budalangi area of Busia County, Kenya. From the results of the survey, it is demonstrated 

that majority of small scale farmers in the study area are aware of soil and water conservation measures 

and practices. About 74.3% are familiar with soil and water conservation with 42.6% of them putting 

to practice at least one measure to conserve soil and water. It is clear therefore that 68.5% of farmers, 

despite having the information, they are not putting to practice any soil and water conservation 

measure in their farmlands. Hence, there is need to strengthen small scale farmers` knowledge and 

adoption of soil and water conservation in order to realize a more sustainable land and water 

management practices and subsequently, sustainable agriculture. 
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Abstract This study aimed to determine the percentage composition of the waste generated, the 

per capita waste generated per day, perception towards solid waste management practices of the 

residents of Ubay and the problems encountered in implementing the Solid Waste Management 

during the year 2015. This study employed descriptive-survey methods in determining the 

perception of the residents towards solid waste management and the problems encountered. As 

to the percentage composition, the researcher conducted documentary analysis from the data 

generated by the Solid Waste Management Office of the Local Government Unit (LGU) of 

Ubay, Bohol. A first-income class municipality in the island province of Bohol, Philippines. It 

is in the northeast of the province, and has an area of 335.06 square kilometers (129.37 sq. mi.) 

with 61 km (38 mi.) of coastline. It has 44 barangays. The Local Government Unit (LGU) of 

Ubay. One of the mandates of the government is to take care of the environment and protect the 

residents from various risks of environmental degradation. Findings showed that over fifty 

percent (50%) of the waste generated were biodegradable (organic) materials. The per capita 

waste generation was 0.065 kg. Residents had a moderately positive attitude towards solid 

waste management. The researches recommended that the LGU-Ubay, together with the 

barangay units, schools, NGOôs and other responsible persons, may find more effective and 

efficient ways of increasing residentsô participation level in solid waste management. The Solid 

Waste Management Board of Ubay may prioritize in strengthening the area of education and 

training to increase awareness of the residents regarding solid waste management. Further 

studies may be conducted formulating models that will show the solid waste flow of Ubay, 

Bohol (or other municipalities). An impact analysis of the strategies employed by 

municipalities in addressing problems of solid waste may be included. 

Keywords attitude, biodegradable waste, Per Capita Waste Generation, perception, waste 

characterization, waste quantification 

INTRODUCTION  

In the midst of rapid development and industrialization, proper solid waste management practices play 

a vital role in maintaining the ecological balance of the country.Solid waste constitutes a major 

problem in most developing countries. Garbage is becoming a big problem in many places of the world 

and Ubay is no exception. Ubay, the research locale of this study, is a first-income class municipality 

in the island province of Bohol, Philippines. It is in the northeast of the province, and has an area of 

335.06 square kilometers (129.37 sq. mi.) with 61 km (38 mi.) of coastline. It has 44 barangays. Local 

Government Unit (LGU) of Ubay. One of the mandates of the government is to take care of the 

environment and protect the residents from various risks of environmental degradation. 
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Waste management is one of the most intractable barrier in which administrators and 

environmental agencies are facing today. Ogwueleka (2009) reported that solid waste management is 

by far one of the greatest challenges that the country is facing . Human activities generate wastes, and 

the way these wastes are handled, stored, collected and disposed off can pose risks to the environment 

and to public health. Problems and issues of Municipal Solid Waste Management (MSWM) are of 

immediate importance.Ogunyanwo, (2014)This has been acknowledged by most governments, 

however rapid population growth overwhelms the capacity of most municipal authorities to provide 

even the most basic services Zurbrugg (2000). Due to their busy schedule, they just want to dispose 

their waste out the house. Unfortunately, public agents and urban authorities do not have adequate 

capacity to handle the increasing solid wastes mainly due to limited public budgets. A consequence of 

failure to remove solid waste are healthy hazards like tetanus, water contamination, sanitary and 

environmental problems such as pollution. In most developed countries, solid waste is disposed off in 

sanitary landfills. The buffering capacity of soil makes it possible for landfills to hold waste and 

prevent pollution of surrounding environment Carlson (1976); as cited by Kaluli (2011).It was 

provided in Article 11 of the Philippine Constitution, that the State shall protect and advance the right 

of the people to a balanced and healthful ecology in accord with the rhythm and harmony of nature. 

Thus, the Philippine government takes into consideration the promulgation of various Presidential 

Decrees and the enactment of several Republic Acts which took direct action on solid waste 

management. 

The most recent act is the Ecological Solid Waste Management Act of 2000 (RA 9003) which was 

signed into law on January 26, 2001. The law mandates all, and specifically the local government units 

(LGUs) ñto adopt a systematic, comprehensive and ecological SWM programò. RA 9003 adopts a 

community-based approach. As an alternative, sanitary landfills should be developed as a final disposal 

site but they should be operated in accordance with the guidelines presented in the act Bernardo (2013). 

OBJECTIVE  

This study aimed to assess the solid waste management practices of the residents of Ubay, Bohol, 

Philippines, in the aspect of waste quantification and characterization, as well as their perception 

towards their attitude in solid waste management practices during the year 2015. 

METHOD OLOGY  

This study employed descriptive-survey method in determining the perception of the residents towards 

solid waste management in terms of attitude, and the problems encountered. As to the percentage 

composition, the researcher conducted documentary analysis from the data generated by Local 

Government Unit of Ubay, Bohol, Philippines.  

The instrument of this study is fivefold which consist the following aspects, namely: Percentage 

Composition of Waste Generated, Per Capita Waste Generation per Day, Strategies in Reducing Solid 

Waste, Attitude of the residents towards waste management, and Problems Encountered During the 

Implementation of Solid Waste Management. This study was conducted in Ubay, Bohol, Philippines. 

This is a first- class municipality in the northeast of the province of Bohol with an area of 335.06 

square kilometers (129.37 sq. mi.) and 61 km (38 mi.) of coastline with 44 barangays. 

There were the three hundred sixty four (364) randomly selected respondents who were official 

residents of nineteen (19) randomly selected barangays of Ubay, Bohol. This number was the result 

after using Slovinôs formula in determining the appropriate sample size. 

RESULTS AND DISCUSSION 
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Table 1 shows the percentage composition of waste generated per day. It discloses that among the four 

(4) classifications of solid waste, biodegradable materials generated got the highest weight composition 

of 214.29 kg or 52.77%. This is marginally higher than the countryôs average percentage composition 

of organic waste (bio-degradable) which 50% (Gapuz, 2011) is. These wastes include food/kitchen 

waste (vegetable and fruit residues, fish cleanings and animal carcasses) yard wastes (grass, twigs, and 

leaves) and agricultural waste.  

Table 1  Percentage Composition of Waste Generated Per Day 

 

 

 

 

    The least generated waste was the special waste with 48.73 kg or 12 %. This waste refers to 

household hazardous wastes. This includes empty cans/containers of paints and thinners, household 

batteries, spray canisters and the like. Wastes may be hazardous wastes if they exhibit any of the four 

characteristics of a hazardous waste (ignitability, corrosivity, reactivity, and toxicity) as defined in 

Article 3 of Chapter 11 of the hazardous waste regulations (Sections 66261.21 to 66261.24). These 

four characteristics are: Ignitability ï Ignitable wastes can create fires under certain conditions, 

undergo spontaneous combustion, or have a flash point less than 60°C (140°F). Examples include 

waste oil and used solvents. The characteristic of ignitability is defined in section 66261.21 of the 

hazardous waste (Gyambrahg, 2016). 

     This agrees to the study of Oluwaleye (2012) that hazardous wastes which can stem from any of the 

above sources. Therefore it will not be taken as a part of the classification of wastes by source, rather 

as a cross-cutting character for all these wastes (UNESCAP, 1993). Moreover, the amount of waste 

generated in either developed or developing countries depends on the population, degree of 

urbanization and industrialization, and intensity of agricultural activities.  

    Typical hazardous waste routinely generated at offshore facilities include waste oil, oil contaminated 

rags, hydraulic fluids, used batteries, empty paint cans, waste chemicals and used chemical containers, 

used filters, fluorescent tubes, medical waste and among others. All operators of fixed and mobile units 

must submit a Waste Management Plan (WMP) showing roles and responsibilities, a list of expected 

waste streams generated and a Waste Location. (Gyambrahg, 2016) Recycle/ Compost Recycling is a 

process to convert waste materials into reusable material to prevent waste of potentially useful 

materials, reduce the consumption of fresh raw materials, reduce energy usage, reduce air pollution 

(from incineration) and water pollution (from landfilling) by reducing the need for "conventional" 

waste disposal and lower greenhouse gas emissions as compared to plastic production. 

Table 2 Per Capita Waste Generation per Day of Ubay, Bohol 

Total Waste Composition (in kg) Sample Size Per Capita Waste 

406.08 6,258 0.065 

Table 2 reflects the per capita waste generation per day of Ubay, Bohol. The per capita waste 

generation per day was based on the total weight composition (in kilograms) divided by the six 

thousand two hundred fifty eight (6,258) sample size of the solid waste characterization conducted by 

the Solid Waste Management Office of the Local Government Unit (LGU) of Ubay, Bohol. As shown 

in table 2, total waste composition is 406.08 kg. with 6,258 sample size, the per capita waste generated 

Classification of 

Waste 

Weight Composition 

(in kg) 

Percentage 

Composition 

Sample 

Size 

Per Capita 

Waste 

Biodegradable 214.29 52.77   

Recyclable 82.07 20.21   

Residual 60.99 15.02   

Special 48.73 12.00   

Total         406.08 100.00% 6,258 0.065 
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is 0.065. It is below the average waste generation which is 0.3 kg per person per day in the   rural areas 

(Atienza, 2011). 

Table 3 manifests the residentsô perception towards solid waste management practices. It can be 

noted that Item number 2 or ñEnvironmental education should be taught in schoolsò ranked first among 

the items. This means that the residents still need to be educated about the environment and how to 

take care of it.  

Table 3 Residentsô Perception  on their Attitude towards Solid Waste Management Practices  
n=364 

Statements WM DV Rank 

1. I play an important role in the management of garbage in my community. 5.30 STA 4 

2. Environmental education should be taught in schools. 5.57 STA 1 

3.  The purchase decisions that I make can increase or decrease the amount of 

garbageé. 
4.87 MA 9 

4.  Iôm concerned that burning garbage can be bad for my health andéothers. 5.10 MA 7 

5.  People who throw garbage on the streets and in the drains and gullies lack 

willingness é. 
4.14 SLA 12 

6.  The government is doing enough to fix the garbage problems. 4.27 SLA 11 

7. Correct garbage management should be taught in schools. 5.12 MA 5.5 

8. Other personal issues (like crime, unemployment, and cost of living) are 

more important to me than a garbage-free community. 
4.32 SLA 10 

9. Regular collection of garbage is not the only solution to garbage problems. 4.99 MA 8 

10. Picking up garbage around my community is my responsibility as a citizen. 5.12 MA 5.5 

11. Public education about proper garbage management is one way to fix the 

garbage crisis. 
5.34 STA 3 

12. It is very important that the government of Philippines put recycling laws 

and programs in place. 
5.37 STA 2 

Composite Mean 4.96 MA  

Legend: 
 Range     DV                 Level of Attitude 

5.16 ï 6.00 - Strongly Agree  (STA)   Highly Positive  

 4.33 ï 5.15 - Moderately Agree  (MA)    Moderately Positive 

 3.50 ï 4.32 - Slightly Agree   (SLA)        Slightly Positive 

 2.67 ï 3.49 - Slightly Disagree (SLD)        Slightly Negative 

 1.84 ï 2.66 - Moderately Disagree(MD)        Moderately Negative 

 1.00 ï 1.83 - Strongly Disagree   STD)       Highly Negative 

Item number 5 ñPeople throw garbage on the streets and in the drains and gullies because of lack 

of education regarding proper solid waste management practicesò obtained the lowest weighted mean 

of 4.14 (Slightly Agree). In the absence of a basic facility of collection of waste from source, citizens 

are prone to dumping waste on the streets, open spaces, drains, and water bodies in the vicinity creating 

unsanitary conditions (Kumar and Nandini, 2013). This mind set is primarily responsible for the 

unscientific systems of waste management in the country. The relevance of the study has direct relation 

to the present environmental issues. There is a global awakening on the issue by the world leaders. 

Most often the present efforts are disproportionate because all the stakeholders want others to control 

the contamination. 

Citizens assume that waste thrown on the streets would be picked up by the municipality through 

street sweeping. In this wise, individualôs perception will influence the cultural values, responses, and 

success of the solid waste management system. 
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Table 4 shows a composite mean of 3.28 that implies very serious problem encountered during the 

implementation of SWM. In particular, item number 12 ñHealth problems (presence of dengue)ò got 

the highest weighted mean of 3.54 (Very serious). Meaning, there is considerable potential for health 

hazardous exposure that occurred during the implementation of solid waste management.  Therefore, 

the implementation of SWM takes into consideration through rigid process, monitoring and evaluation 

in order to lessen uneasiness about the potential health effects of waste management processes, 

particularly within communities living in the proximity to relevant sites. 

On the other hand, item number 7 ñLack of trained personnelò obtained the lowest weighted mean 

of 3.08 (Serious). Without adequately trained personnel for solid waste policy making and 

implementation, sustainable solid waste management planning and implementation is not realizable. 

Table 4 Problems Encountered in the Implementation of Waste Management  
N=364 

Legend: 
 Range     DV/Level of Seriousness 

 3.26 ï 4.00  -  Very Serious (VS) 

 2.51 ï 3.25  -  Serious  (S) 

 1.76 ï 2.50  -  Not so Serious (NS) 

 1.00 ï 1.75  -  Not a Problem (NB) 

CONCLUSION 

There is an increased organic materials generated, with less per capita waste a day. This means that 

residents had moderately positive attitude towards solid waste management. As the result community 

awareness and mobilization is important in addressing problem and appropriate plan of action to direct 

the goal on solid waste management. 

RECOMMENDATIONS  

Statements WM DV Rank 

1. Public indifference (public donôt care) 3.22 S 9 

2. Inefficient collection of garbage 3.25 S 8 

3. Lack of financial resources 3.19 S 11.5 

4.Lack of authority to make  

financial decision 
3.19 S 11.5 

5. Non-operation of good disposal 3.18 S 13 

6. Lack of trained personnel 3.08 S 15 

7. Lack of enforcement measure and capability 3.16 S 14 

8. Foul odor of the dumpsitesé 3.36 VS 3 

9. Lack of awareness among the peopleé. 3.37 VS 2 

10. Lack of training on properé. 3.34 VS 5 

11. Health problems (presence of dengue) 3.54 VS 1 

12. Lack of collecting vehicleé. 3.31 VS 6 

13. Open burning 3.35 VS 4 

14. Lack of leadership and commitmenté. 3.26 VS 7 

15. Lack of training and non-existence of SWM é. 3.21 S 10 

Composite Mean 3.28 VS  
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It is recommended that the local government unit (LGU), together with the barangay units, schools, 

NGOôs and other responsible persons, may find more effective and efficient ways of increasing 

residentsô participation level in solid waste management. Individual household in barangay level and 

all other sources such as markets, commercial buildings, institution, schools, hospitals and agricultural 

industry must implement multi-stream waste-sorting and collection of garbage. The Solid Waste 

Management Board may prioritize in strengthening the area of education and training to increase 

awareness of the residents regarding solid waste management. The community shall continue 

designing and implementing strategies to reduce the generation of waste and to promote awareness 

among people. 
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Abstract Maintaining soil fertility is essential for prosperity and sustainability of any 

agricultural system. Nepal is facing major issues in maintaining soil fertility in agriculture 

sector mainly in mid-hills. The Mid-hills, which accounts for more than 37% of total agriculture 

land has upland terrace farming system, which is intensively cultivated, with high labor input 

and high degree of subsistence. With the rise in population and increase in food demand soil 

fertility management is essential. The farmers are engaged in traditional farming practices 

which has evolved into complex system where livestock, husbandry, crop production, forestry 

are practiced together. The undulating topography, climatic condition, unavailability of 

fertilizer is some of the key factors causing land degradation and low productivity. Accordingly, 

the objective of this study is to identify farmersô perception on existing problems of soil fertility 

in mid-hills of Nepal. This study was conducted on the basis of questionnaire surveys and field 

visits. Questionnaire surveys were conducted among households in eastern mid-hill region of 

Dhankuta District, Nepal. The results showed that farmers possessed indigenous knowledge for 

identifying and characterizing fertility of soils. Farmyard manure was used widely in 

maintaining soil fertility. Generally, farmers responded that soil erosion and low fertility was 

major problems faced in agriculture. Lack of resources and proper soil and management 

strategies was the main cause of the problem resulting in soil degradation and thus nutrient loss 

and decrease in productivity. To overcome such problems scientific approach on understanding 

the physical and chemical characteristics of soil should be applied to propose suitable 

sustainable conservation practices. 

Keywords Nepal, mid-hills, soil fertility management, soil erosion, land degradation 

INTRODUCTION  

Soil fertility is the ability of soil to receive, store and transmit energy to support plant growth. It is 

important component for overall development of plants and crop productivity. For an agrarian 

economy maintaining soil fertility is very important to sustain agriculture. 

Nepal is a small agrarian country, which lies in South Asia and is divided into 3 major 

physiographic regions, mountains, mid-hills and the lowlands. The mid-hills region of Nepal consists 

of 37% of total land area with rugged mountain topography and the altitude can vary considerably with 

a short horizontal distance.  Thus, the mid-hills include deep river valleys well below 1000 m, and the 

nearby ridges can rise to more than 3000 m. Accordingly, climate and vegetation shows great 

vegetation over a very short distance, and give rise to great ecological diversity and complexity. In 

general, farming is rain-fed which is traditionally practiced in innumerable terraces. The terraced farms 

are not properly maintained and are extensively cultivated. Farming in mid hills is a complex system 
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characterized by crop production, livestock, and forestry; where forests provides bedding material and 

fodder for livestock, which in turn provides with draft-power and manure. Depletion of soil nutrients, 

water shortage and soil erosion are some the main cause for land degradation. Due to the topography 

and economic conditions of the farmers access to chemical fertilizers and other technologies are very 

limited. Soil fertility is largely maintained through the application of compost and manure but in recent 

years a decline in soil fertility has been reported (Shrestha et. al., 2000). Even though over the years, 

research in enhancement of soil fertility and conservation has been done (Keatinge et al., 1999; 

Acharya et. al., 2000) and in addition significant amount of relevant indigenous knowledge has been 

recorded (Thapa et. al., 1997), there has been decrease in soil fertility and is a major concern for the 

farmers (Turton et. al., 1995). There has also been limitation of farmers in adoption of new techniques 

by farmers (Shrestha et. al., 2000).  

Therefore, the objective of this study is to discuss the understanding of farmersô perception on soil 

fertility, soil management and conservation strategies in the research site. 

METHOD OLOGY   

Site Description 

This study was conducted from September to November 2016 in 5 different VDC (Village 

Development Committees) of Dhankuta district. The five VDC were Dandabazar, Budhimorang, 

Pakhribas, Hattikarkha and Batah. These VDC were chose on the basis of agricultural land area, 

population engaged in agriculture and agricultural productivity importance The topography of 

Dhankuta district is hilly with minimum elevation at 120 m to highest at 2702 m. Dhankuta district is a 

major agricultural region with more than 83.45% of people engaged in agriculture whereas the national 

average is 65.6%. The agricultural land has been categorized into khetland (irrigated lowlands) and 

bariland (upland) and the districtôs major crops are maize, paddy, wheat, potato, millet, legumes, 

ginger, tea, cardamom, sugarcane, vegetables, orange etc. depending on the type of land. Livestock 

forms an important part of agriculture with different animals like cows, buffalo, pigs, goat, sheep, 

chicken etc. been reared. Livestock is an important income source and makes significant contribution 

to GNP in agricultural sector. The soil of the district is defined as the alluvial, residual and clay mixed 

sandy soil according to the elevation as well as the topographic physiology. 

              

        Fig. 1 District map of study area             Fig. 2 Topography map of study area 

Table 1 Topography distribution of study area 

Elevation (m) 0-500 500-1,000 1,000-1,500 1,500-2,000 2,000-2,500 2,500-2,693 

Area (ha) 11823 30998 29002 13915 13.31 78 

Area % 13.31 34.91 32.66 15.67 3.36 0.09 
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Household Interviews  

Interviews were conducted in five VDC of Dhankuta district.  Total of 35 farmer representatives of 5 

villages were selected for the interview. To minimize the errors due to possible lack of knowledge in 

managing the fields, only those farmers who owned the field were interviewed excluding farmers 

working in rented fields. Questionnaire was designed to understand farmers` perception on fertility of 

soil, soil fertility management and problems faced in agriculture and conservation practices.  

    In this study descriptive statistics, graphic analysis and simple tabulation were used to summarize the 

data observed. 

Table 2 Questions in the questionnaire sheet 

Category Related questions Details 

Basic information of 

household 
-General information 

Name, Age, Gender, Numbers of family members 

and Address 

Farmersô perception of soil 

fertility  
-Degree of soil fertility Physical characteristics (color, hardness etc.) 

Crop cultivated -Types of crop Rice, wheat, maize, tubers, vegetables 

Water resources -Source of irrigation water Rainwater, river, springs, groundwater 

Soil fertility practice -Kinds of practice 
Fertilizer, farmyard manure, compost, green 

manure etc. 

Soil degradation 
-Soil erosion effect 

-Severity 

Decrease in land productivity, nutrient loss, 

sediment yield 

Soil erosion management 
-Erosion management practices   

and conservation measures 
Terracing, buffer strip, mulching etc. 

RESULTS AND DISCUSSION 

Problem of Soil Erosion and Soil Erosion Management Practices 

According to Turton et. al., (1997) soil erosion is one of the major causes that threaten soil 

sustainability in Nepal. Also, soil loss through surface erosion from hilly agricultural land varies from 

less than two tons per hectare per year to a high soil loss of 105 tons per hectare (Acharya et. al., 2007). 

Due to mountainous physiography, poorly managed sloppy terraces, and degraded rangelands, erosion 

on these lands are highest. Interviews with the farmer shows different problems faced in agriculture in 

the research site (Fig. 3). 45% and 25% of respondent answered that soil erosion and low fertility 

respectively were the major problem faced.  

Fig. 3 Different kinds of problems faced  

Other problems such as, landslide, disease and pest were also observed. Annual loss of soil from soil 

erosion in Nepal is estimated to range between 182 to 708 ton/year (MOEST, 2006). The forest area 

has been converted into degraded lands and the vegetation cover is extremely low in some areas. Also, 
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landslides are common phenomena in the geologically fragile hills thereby increasing the area of 

degraded lands. 

    Figure. 4 show farmers perception on the severity of soil erosion in the research site. The results 

show that severity of erosion is not alarming. But, the study of Turton et. al., (1997) suggested that 

although farmers responded unchanged or increased soil fertility, soil analysis showed critical level of 

soil fertility. Therefore, there is need to know the amount of erosion and the factors contributing to it so 

that required conservation strategies could be applied. Most of the respondent answered that soil 

erosion led to decrease in productivity followed by soil degradation, nutrient loss and sediment yield 

(Figure. 5) 

 

Fig. 4 Severity of soil erosion                         Fig. 5 Effects of soil erosion 

High soil erosion and low fertility can be result of soil conservation and soil fertility management 

practices. Farmers did have the concept and understanding of soil erosion and practiced various soil 

erosion management practices (Fig. 6). Due to topography, 69% of the farmers replied that they were 

practicing terrace farming where steep slopes were converted into terraces. These slopes were not 

properly made and managed which further increases the possibility of soil erosion. Farmers also 

practiced the construction of buffer strips to minimize the soil erosion and loss of nutrients. Mulching 

using crop residues were also observed. Most of the farmers understood the importance of conservation 

of their fields, but only small part of their fields was under conservation. 88% of farmers replied that 

they have some kinds of conservation strategies applied in 25% of their land area, whereas 12% replied 

that they did not had any conservation methods applied (Fig. 7).   

    The reason for low conservation practices can be related to weak economic conditions, lack of 

knowledge and training in conservation strategies among the farmers. When asked, only 23% of the 

farmers had any or some kind of training participation in conservation strategies.  

 
Fig. 6 Soil erosion conservation practices            Fig. 7 Land area under conservation 

Dependence on Rainwater 

Water is an essential factor in maintaining soil fertility and increasing the productivity. Nepal is rich in 

water resources with series of rivers and streams flowing down from the mountains, but due to lack of 

infrastructures farmers have to depend on rainwater for agriculture. 60% of farmers replied that they 
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were dependent on rainwater for irrigation (Fig. 9). Dhankuta district receives an avg. rainfall of 2100 

mm with rains at peak between the month of June and July (Fig. 10). Apart from the rainy season there 

is scarcity of water. Erratic pattern of rainfall is also a concern for the farmers. Water conservation 

strategies should be adopted for supply of water during the dry seasons. 

 

Fig. 9 Different sources of irrigation water              Fig. 10 Average annual rainfall 

                                                                                                                (1989-2016, DHM)    

Soil Fertility Management Practices 

Farmers indicated using conjunction of farmyard manure (FYM) and chemical fertilizer as a major 

supplement for managing soil fertility. Other practices, such as green manure, legumes were also used 

(Fig. 8).  Farmers for making farmyard manure used indigenous method. Table 3 shows the amount of 

FYM applied, application frequency and preparation period of FYM. Farmers used leaves, shrubs, and 

other organic material together with crop residues and bedding material to make farmyard manure. 

Manure from cows, buffaloes, pigs, goat, poultry were widely used. Due to deforestation and lack of 

fodder for the livestock, the quality and the quantity of farmyard manure have decreased. Also, the 

amount of farmyard manure applied was directly related to the number of livestock owned. The 

improper handling and making of farmyard manure has resulted in loss of nutrients. Shrestha et. al., 

(2009) suggested that soil fertility is largely maintained through the application of compost and manure 

but in recent years a decline in soil fertility has been reported. Also, improper handling of manure can 

lead to environmental and health problems through surface runoff and leaching of nutrients and 

pathogenic microorganism (Ishikawa et. al., 2012).  

 

Fig. 8 Different soil fertilizer application 

The most common form of chemical fertilizers used were urea and DAP (Di-Ammonium 

phosphate). Although farmers considered chemical fertilizers easy to transport, store and use, cost and 

availability was a major concern. Farmers were unaware of appropriate timing and amount of 

fertilizers applied. 

 

FYM+ 

chemical 

fertilizer 

68% 

Legumes 

16% 

Green 

manure 

13% 

FYM 

3% 

0 

50 

100 

150 

200 

250 

300 

Ja
nu

ar
y 

Fe
br

ua
ry

 

M
ar
ch

 

A
pr

il 

M
ay

 

Ju
ne

 

Ju
ly
 

A
ug

us
t 

Se
pt
em

be
r 

O
ct
ob

er
 

N
ov

em
be

r 

D
ec

em
be

r 

R
ai

n
fa

ll
 (

m
m

) 

0 

10 

20 

30 

40 

50 

60 

70 

Rain 

water 

River Pond Tapwater Ground 

water 

R
es

p
o
n
d
en

t 
%

 



IJERD ï International Journal of Environmental and Rural Development (2017) 8-2 
 

ᶩ ISERD 

43 

Table 3 Respondent % for application amount, frequency and preparation period of FYM  

FYM (ton/ha) Application of FYM       (times/year) Preparation period 

Less than 1 ton/ha   55% 1 times/year          20% 3 months         10% 

1-2 ton/ha                18% 2 times/year          60% 6 months         61% 

2-3 ton/ha                20% 3 times/year           17% 9 months         19% 

Not available             7% 4 times/year           13% 12 months       10% 

CONCLUSIONS 

Soil erosion was a major problem faced by farmers, which led to depletion of nutrients, thus decrease 

in productivity. Farmers used various kinds of soil management practices with farmyard manure the 

most dominant kind. Improper handling in preparation, storing and application resulted in low 

productivity. Farmers were also using chemical fertilizers, but it was restricted to availability and 

economic condition of farmers. Landslides, sediment yields diseases and pests were other problems, 

which existed. Soil conservation strategies were performed, but in very small portion of the field. Lack 

of irrigation facilities and dependence in rainwater was major concern. All this conditions had effect on 

the productivity. To better understand and overcome such problems scientific approach should be 

applied and suitable sustainable conservation practices should be proposed. 
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Abstract The Distance-Learning Model on Food Safety and Organic Agriculture Developed 

from the Sufficiency Economy Philosophy for the ASEAN Community was designed by 

selecting relevant topical video recordings and translating the contents into nine languages 

mostly used in the ASEAN region. Which used to educate the farmers regarding food safety, 

supply chain, and organic farming, and to promote the implementation of sufficiency economy 

into the ASEAN region. The aims of this research were: 1) to develop a distance-learning 

curriculum model on food safety and organic agriculture following the sufficiency economy 

philosophy for the ASEAN community, 2) to develop learning materials to accompany the 

program, and 3) to evaluate the benefits and success of the learning program. Research, 

development and evaluation were all administered. Both qualitative and quantitative data were 

collected. Seminars were organized to garner information from 10 qualified experts in model 

development processes and procedures. A questionnaire survey was used to gather data from 70 

participants of different nationalities to evaluate the learning program. Quantitative data were 

analyzed using descriptive statistics and qualitative data were evaluated using content analysis. 

The findings were as follows: 1) one remarkable feature of a distance-learning curriculum was 

the use of video recordings as a major tool in the learning process, and learning by doing 

through group study by people living in adjacent communities, 2) the learning materials 

accompanying the program were available in nine ASEAN languages (Thai, Lao, Cambodian, 

Vietnamese, Malay, Indonesian, Burmese, Chinese and English), and consisted of: (i) 

instructional videos covering 15 subjects including Sufficiency Economy Philosophy, Paradigm 

Shifts, Food Security, The Way of Organic Farming, Household Budget and Information 

Management for Planning, Knowledge Management, Soil and Water Management, Genetics 

Management, Alternative Energy, Safety and Organic Food Production, Food Safety Assurance, 

Packaging Design, Group Management, Distribution Management, and Edutainment, (ii) 

curriculum documents, handbooks and a list of selected media, and 3) the designated learning 

program was perceived to be of the ñhighestò value. The learning materials were rated ñhighlyò 
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appropriate but with the ñhighestò usefulness, and the designated learning program was 

perceived by the group to be at a ñhighò level. 

Keywords model development of distance-learning curriculum, distance-learning curriculum, 

food safety, organic agriculture, sufficiency economy philosophy, ASEAN 

community 

INTRODUCTION  

Data retrieved from the AEC Information Center (2015) indicated that most people in the ASEAN 

region earn their living through agriculture. Gardening, farming, and fishery are the main occupations 

of Malaysians while plantation, forestry, fishery, and animal farming are followed among Indonesians. 

Eighty percent of Vietnamese people earn their livelihood from agriculture. In Laos, Myanmar, and the 

Philippines agriculture is also the main occupation. However, workers in the agricultural sector are 

facing health problems and marketing constraints resulting from inappropriate production methods 

involving the overuse of pesticides. The chemical contamination is transmitted from the crops to the 

farm workers and thence to the consumers. To resolve these problems, several countries have 

implemented national policies to promote safety awareness in agriculture. In Thailand, the government 

has attempted to control pesticide imports and the use of non-standard paraquats. The system of 

chemical substance registration has been revised, and many hazardous substances are now banned or 

have restricted use in several countries. The Thai Government has also controlled advertising and 

selling which contravenes the ethically responsible dictates of the Food and Agriculture Organization. 

The use of organic substances has been promoted to improve the safety of agricultural producers and 

consumers. However, unsafe crop practices are still widespread (Office of Agricultural Economics, 

2012). 

Government sectors have implemented policies promoting learning to farmers; however, the 

curriculum management seemed to fulfill the aims of organizations rather than the needs of learners. In 

other words, the learning lacked integration regarding the contents and management. The curriculum 

was often organized for short time periods of 3 - 4 days and this was not sufficient for the learners to 

achieve meaningful results. In addition, there was no communication between the learners, or 

networking to develop and sustain change within the community and society.  

Therefore, Sukhothai Thammathirat Open University (STOU) initiated the Center of Distance- 

Learning for Sufficiency Economy (2010) to provide community services by inculcating the 

Sufficiency Economy Philosophy or SEP into real-life practices. SEP stresses the importance of human 

development at all levels and value the need to strengthen communityôs capacity to assure a balanced 

way of life and resilience, with the respect for environment. In 2014, the model of distance-learning on 

harmless and organic agricultural practices was developed following the sufficiency economy ideals. 

The management at the center focuses specifically on learning, allowing learners to study by 

themselves. Furthermore, the distance-learning can be accessed by learners with diverse backgrounds. 

The learning program is safe and can be used to increase learner knowledge regardless of their 

previous educational levels (Keowan et al., 2015).   

STOU realized that agriculture is the spine of the ASEAN region, and its people desperately want to 

learn from each other to prepare for being a part of the ASEAN community and cooperate regarding 

agricultural safety.  The university, therefore initiated The Distance-Learning Model on Food Safety 

and Organic Agriculture Developed from the Sufficiency Economy Philosophy for the ASEAN 

Community by selecting relevant topical video recordings and translating the contents into nine 

languages mostly used in the ASEAN region: Thai, Lao, Cambodian, Vietnamese, Indonesian, Malay, 

Burmese, Chinese, and English. Moreover, the distance-learning model will be used to educate Thai 

farmers and also farmers in neighboring countries with the knowledge and efficiency of Thailand 
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regarding food safety, supply, and organic farming, and to promote the implementation of economy 

sufficiency into the ASEAN region. 

OBJECTIVES  

The purposes of this research were as follows: 1) to develop a distance-learning curriculum model on 

food safety and organic agriculture, following the sufficiency economy philosophy for the ASEAN 

community, 2) to develop learning materials to accompany the program, and 3) to evaluate the benefits 

and success of the learning program. 

METHOD OLOGY  

Research, curriculum development, and curriculum evaluation were utilized for this research project. 

Both quantitative and qualitative data were collected throughout three stages as follows: 

1. Curricular Model Development proceeded as follows:  

(1) collect, analyze, and synthesize the body of knowledge,  

(2) design the core structure of the curriculum, courses, and learning management, and  

(3) organize seminars to collate the information on model development procedure from 10 

qualified experts.  

2. Learning Materials Development Accompanying the Learning Program proceeded as follows: 

(1) produce and translate the contents of the video recordings into nine languages with 15 

topics available for each language, and  

(2) produce a set of curricular learning documents in each target language consisting of the 

curriculum papers, teaching handbooks for management, and a list of the selected media.  

3. Curricular Evaluation.  Data were collected from 70 research participants from diverse countries to 

evaluate the achievements of the designed curriculum model of the Distance-Learning Project on Food 

Safety and Organic Agriculture Developed from the Sufficiency Economy Philosophy for the ASEAN 

Community. A questionnaire was circulated and a seminar was organized for 10 qualified experts to 

assess the learning achievements of the curriculum. The experts aired their opinions on the working 

processes both within and outside the countries regarding production procedure and curricular 

development. 

The quantitative data was analyzed using percentage, mean, and standard deviation. Qualitative data 

was assessed using content analysis.  

RESULTS AND DISCUSSION 

The model development of the distance-learning curriculum on food safety and organic agriculture 

developed from the sufficiency economy philosophy was developed base on the notions of various 

scholars. For instance, the ideas of Saylor, Alexander and Lewis (1981: 28-29) were as follows: (1) 

model development should initially determine goals, objectives, and domains of the curriculum, (2) 

curriculum design, (3) curriculum implementation, and (4) curriculum evaluation. The notions of 

Chompoolong (2002: 53) on local curricular development consisted of (1) analyze basic information, 

(2) create a curricular draft, (3) examine the curricular draft, (4) implement curriculum sampling, (5) 

evaluate the curriculum sampling, and (6) improve and revise the curriculum. The notions of Wongyai 

(1990: 19) on integrated curriculum development consisted of (1) drafting a curriculum, (2) curriculum 
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implementation, and (3) curriculum evaluation. This research followed three stages of model 

curriculum development as follows: 

1. Model development of a distance-learning curriculum on food safety and organic 

agriculture developed from the sufficiency economy philosophy proceeded as follows: 

1.1 Analyze and synthesize the body of knowledge by organizing a meeting of the 

curriculum development committee and experts to define and determine the aspects of the curriculum. 

The model development of this distance- learning curriculum on food safety and organic agriculture 

developed from the sufficiency economy philosophy was different from other typical formal 

educational programs. The differences were as follows: 

1) Videos were used as a major tool in creating the learning process which 

proceeded within budget and achieved high levels of learning advancement. This success was because 

learners were able to learn from the real-life experiences of individual models, groups, communities, 

and networks regarding their agricultural practices. The villagers did not have to spend time on 

traveling, with the flexibility of managing and adapting their own learning schedules to their individual 

lifestyles and occupations. In addition, the villagers were able to learn continually and gained 

knowledge in packing. This was important and necessary for agriculturalists to solve their problems 

following the philosophy and ideas of management, objectives, learning standards, and learning 

systems. Time management for learning, evaluation, and achievement relied on the qualifications of 

both learners and learning facilitators.     

2) Focus on self-learning concentrated on gathering local people together to 

share their problems on individual, family, and community scales to discover solutions through doing 

projects. These learning practices allowed learners to learn with happiness.  

1.2 Design and draft the curriculum. The curricular structure and implementation 

of the learning process were achieved by organizing meetings between the local committees and the 

experts. Teaching documents were created. The first two documents created were (1) curriculum 

papers comprising details such as curricular name, certificate name, responsible organization, 

philosophy and notions in the learning process implementation, learning schedule, learning system, 

learning time allotment, evaluation of learning achievement, learning facilitators, places and learning 

materials, resources and budgets, expectation from the curriculum, and learning curriculum, and (2) a 

handbook for learning management and a list of the selected media included in the learning system and 

learning allotment, evaluation and aims of learning, places and learning materials, learning facilitators, 

roles of learning facilitators, implementation of learning facilitators, learning management plans, plans 

of group seminars, memos of learning facilitators, facilitatorôs opinions on the process of learning, and 

a list of selected media and evaluation of curricular achievements.   

1.3 Organize a seminar for learning model development for the committees and 

the 10 experts. Based on the meeting, the draft curriculum was approved together with 15 subjects 

including Sufficiency Economy Philosophy, Paradigm Shifts, Food Security, The Way of Organic 

Farming, Household Budget and Information Management for Planning, Knowledge Management, 

Soil and Water Management, Genetics Management, Alternative Energy, Safety and Organic Food 

Production, Food Safety Assurance, Packaging Design, Group Management, Distribution 

Management, and Edutainment. 

2. Learning Materials Development Accompanying the Learning Program. The curriculum 

development committee created learning materials comprising (1) instructional videos covering the 15 

subjects and video recording for learning orientation of the curriculum, and (2) curricular documents 

including curricular papers, handbooks for teaching management, and a list of selected educational 

media. These curricular documents were originally written in Thai and later translated by the native 
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language experts into the nine languages Thai, Lao, Cambodian, Vietnamese, Malay, Indonesian, 

Burmese, Chinese, and English. 

3. Curricular Evaluation.  Once the learning materials were created in each target language, the 

committee administered the materials to 70 participants and then evaluated the curriculum of food 

safety and organic agriculture developed from the sufficiency economy philosophy for the ASEAN 

community. For of the research participants, 62.9 percent were male with average age 35.91 years. The 

participants evaluated the curricular structure in the following areas:  

1. The appropriateness of the designed curriculum. The participants perceived that the 

curriculum was at the highest appropriate level (mean = 4.28). 

2. The appropriateness of the learning materials. The participants perceived that the 

designed learning materials were at the high appropriate level (mean = 4.24). 

3. The usefulness of the learning materials. The participants rated the usefulness of the 

designed materials at the highest level (mean= 4.24). 

4. The satisfaction of students toward learning through the designed curriculum. The 

participants were satisfied with the learning through the designed curriculum as a group at a high level 

(mean= 3.64). 

CONCLUSION 

The process of model development of distance-learning curriculum on food safety and organic 

agriculture for the ASEAN community followed three stages as follows: (i) curricular model 

development, including the analysis procedure, synthesize the body of knowledge, design and draft the 

curriculum, and organize a meeting to develop the curricular model, (ii) learning materials 

development accompanying the learning program, the committee developed the learning materials 

into nine languages, and (iii) curricular evaluation , the designed curriculum was administered to the 

participants from the determined countries. They perceived that the designated learning program was 

very highly appropriate and highly useful. They were satisfied with the learning procedure during the 

designated learning program as a group at a high level. 
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Abstract A village type pottery industry was operating in a village of Talibon, in northern 

Bohol, Philippines which existed for quite sometime and was observed to be very slow in its 

improvement in terms of number and design of products, number of workers and the facilities 

remained obsolete. This study was conducted to determine the features of the village type 

pottery industry in terms of the beginnings of industry, the management structure, how pottery 

craft was learned, the process followed to produce a product, the source of raw materials, 

facilities and equipment used, designs of the products, the customers and the workers of the 

pottery. This was also conducted to determine the contribution of the industry to the local 

community. Further, the study was conducted to identify the level of satisfaction of the 

customers in terms of the product quality, quantity and timeliness of delivery of the product and 

to recognize the problems met by the industry. This study used descriptive survey method 

utilizing questionnaire, interview and actual observation. The result shows that this industry 

started in 1970s by the great grandparents of the present proprietors, the products were only 

limited to cooking pots, flower pots, and stove. Presently, this industry is managed by a couple, 

the husband as the manager and the wife as assistant manager. It has 5 workers in the 

production area, 3 males and two females who are daughters of the couple managing it. There 

were additional 2workers, one helped in getting raw materials and the other one in selling the 

product. The result also shows that the raw materials were taken from the area near the pottery. 

It can be noted that improvised facilities and equipment were used in this pottery industry. 

Their customers were composed of walk-in customers and wholesalers. The result in the level 

of satisfaction on the products in terms of quantity, quality and timeliness in product delivery, 

revealed that the customers were Satisfied and Very Satisfied. The top three problems 

experienced were lack of capital, obsolete technology and lack of diversification. These results 

challenged the state university in Bohol and gave it the opportunity to use their capacity of 

helping this pottery industry in those aforementioned problems.. 

Keywords pottery, local community, pot designs, improved facilities 

INTRODUCTION  

Pottery is a ceramic material which makes up potterywares that include earthenware, stoneware and 

porcelain (Dinsdale, 1986. It is also defined as a clay that is modelled, dried, and fired, usually with a 

glazed or finished into a vessel or decorative object. The term "clay" refers to a naturally occurring 

material composed primarily of fine-grained minerals, which is generally plastic at appropriate water 
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contents and will harden with dried or fired. Although clay usually contains phyllosilicates, it may 

contain other materials that impart plasticity and harden when dried or fired. 

    Pottery in Bohol utilized clay found in the locality where the pottery operated. It is unique because 

the clay was first stamped by the workers using their feet to make it fine, it was also moulded by the 

hands of the workers without the aid of any tool or moulder except for hollow blocks and fire bricks. It 

was observed that it existed for quite sometime but was observed very slow in its improvement in 

terms of the operation, number of products and product quality. It is in this context that the researchers 

were encouraged to conduct an assessment about this industry. 

OBJECTIVE  

This study was conducted specifically to determine the features of the village type pottery industry in 

terms of the beginnings of industry, the management structure, how pottery craft was learned, the 

sources of raw material, the process followed to produce a product, facilities and equipment used, and 

the designs of the products. This study was also conducted to determine the contribution of the industry 

to the local community. Further, the study was conducted to identify the level of satisfaction of the 

customers in terms of the product quality, quantity and timeliness of delivery of the product and to 

recognize the problems met by the industry. 

METHODOLOGY  

This is qualitative and quantitative study using descriptive survey method utilizing questionnaire and 

reinforced by interview and observation during the actual pottery operation. There were 42 respondents 

of the study broken down as follows; 2 owners (husband and wife), 5 workers, 25 customers and 10 

wholesalers. The researchers used both convenient sampling and snowball techniques in identifying the 

25 customers and ten wholesalers. This study was conducted in Talibon, the northern part of Bohol, 

Philippines. 

 

Fig. 1 Map of the Philippines and Bohol 

The responses of the walk-in customers and the wholesalers on the satisfaction level used the 

scale of 1 to 5, 5 as the highest level of satisfaction/ highest gravity of the problem and 1 as the lowest. 

For analysis of the data, the following ranges were  used 4.24 ï 5.00 Very Satisfied/ Very Serious 

problem, 3.43 ï 4.23 Satisfied/ Serious Problem, 2.62 ï 3.42 Moderately Satisfied/ Moderately Serious  

Problem  and 1.00 ï 1.80 Dissatisfied/ A Problem but did not greatly affect the operation. 
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RESULTS AND DISCUSSION 

For the profile of the village-type pottery industry, the result of the interview shows that the pottery 

started in operation in 1970s by the great grandparents of the present owner, when their children were 

still young. During that time they only used a piece of wood like a paddle in de-airing and kneading the 

raw materials, they only used their hands in making pots, flower pots and cooking stoves. It was only 

his grandmother who made the products, travelled to different towns during scheduled market days to 

sell them. They discovered that pot making helped much in their livelihood. 

    In the present time, it is managed by the grandson of the previous owner and his wife, they have 

only five workers, which include their two daughters, and three male workers who were also their close 

relatives. The males are between 20 to 40 years of age. They learned the craft through experience 

without proper training. As of the present time nothing much was changed although changes in the 

operation was noticeable. In the interview with the workers, they said, they still got the raw material 

near the place where the pottery house was erected. It can be observed that several holes were already 

made which shows that they got the raw materials in these areas.  

    The village type pottery industry adopted the some steps in the making of pots. It started with the 

gathering of raw materials from the main source just in the vicinity of the building, then de-airing 

followed which was done only by using their feet or stepping on the raw materials done several times.  

It was followed by kneading using their hands. These steps only indicated that they still need facilities 

for de-airing and kneading. When the raw materials were already ready, these were placed near the 

potterôs wheel ready for the mass production. 

    For facilities and equipment, they already have the potterôs wheel, which made their work a bit 

easier. They also have improvised moulders for fire bricks and hollow blocks, ovens small and big 

were also available. The small oven can bake 600 products fired in 6 hours, while the big one can bake 

2000 products in 18 to 24 hours. Small oven was only used when there was an emergency order while 

the big was used in the normal operation. The ovens were fed with firewood, ordinary firewood with 

dried leaves of coconut to start the fire. There was also a building made of native and light materials 

used to air dry the products before baking and which also served as their display area before delivering 

the products to the customers or while waiting for the customers to pick them up.  

    As observed in the actual visit to the village type pottery industry, the designs of the products had 

already improved. In addition to the usual cooking pots, flower pots and cooking stoves, additional 

products were already produced such as the new designs of pots, flower pots of different sizes, vases 

with stand, haron jar, water jar, montabana, plant stand, bonsai pots, fire bricks and hollow blocks. But 

when the workers were interviewed, they said, that they wanted to learn more designs and more 

techniques in pot making. 

    In the result of the interview with the proprietor, he said that the village-type pottery industry 

became their means of livelihood until the present time. This is also where their workers earned a 

living. The community was also benefited because of the taxes they paid to the government. 

   For the satisfaction level of the customers in terms of quantity, quality of the products and the 

timeliness of product delivery, Table 1 shows, the products that ranked first in the level of satisfaction 

in quantity were the Fowlsô Feeders with a weighted mean of 4.92 or Very Satisfied. It was followed 

by flower pots with the weighted mean of 4.85 and 4.385, Very Satisfied for cooking pots.  It means 

that these products were always available in the display area. The customers said they can immediately 

buy these products anytime with the quantity they need. However, hollow blocks, fire bricks and 

flower vase with stand were the last three products in the rank as to quantity with a rating of 2.61 or 

ñModerately Dissatisfiedò for hollow blocks, and 2.63 and 3.11ò Moderately Satisfiedò  for both fire 

bricks and flower vase with stand respectively. These are made-to-order products, so nobody can just 

go to the pottery and buy the product but they need to put an order because these stocks were not 

always available. The potters will only manufacture these products when there are orders, so customers 

have to wait if they need the products. 
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    Table 1 also manifests the respondentsô satisfaction level as to the quality of the products. It shows 

that the top three products which the respondents rated ñVery Satisfiedò with a rating of 4.91, 4.88 and 

4.8 were Fowl Feeders, Cooking pots, and Flower Pots respectively. The workers or the potters were 

already experts in producing fowl feeders, cooking pots and flower pots since these were the first 

products they produced since the beginning of the pottery operation. On the other hand, the last three 

products in the rank were Bonsai Pots, Plants Stand and Hollow Blocks. These products were rated 

3.97 Satisfied, 4.32, Very Satisfied, and 4.54 Very Satisfied respectively. When the customers were 

asked further why they ranked these products in the lowest three ranks, they said they oftentimes saw 

cracks in the products, although the potters can also remedy the cracks by putting additional clay on the 

cracks but the more it made the product not presentable anymore because the cracks were still evident. 

    The customers further commented that there were products which need glazing which the workers 

had no knowledge yet on how to do it. The workers started painting some products like the Montabana 

and Haron Jar but these products will look much better if these will be glazed according to the 

customers in the interview. The customers suggested that these workers be educated/ trained further on 

some techniques to produce better products. 

Table 1 Respondentsô Satisfaction level on the Quantity, Quality and Timeliness of the Delivery 

of the Products 
Products Quantity  Quality  Timeliness Ave. 

WM  

DR R 

NR DR R NR DR R NR DR R 

Cooking Pots /Stoves 4.85 VS 3 4.88 VS 2 4.85 VS 3 4.85 VS 3 

Flower Pots 4.85 VS 2 4.80 VS 3 4.93 VS 2 4.86 VS 2 

Flower Vase with Stand 3.11 MS 9 4.60 VS 7 3.46 S 9 3.72 S 9 

Haron Jar 3.83 S 6 4.61 VS 6 3.84 S 6 4.09 s 5 

Water Jar 4.69 VS 4 4.69 VS 4 4.72 VS 4 4.7 VS 4 

Montabana 3.41 S 8 4.55 VS 8 3.43 S 11 3.79 S 8 

Plant Stand 3.82 S 7 4.32 VS 10 3.84 S 7 3.99 S 6.5 

Bonsai Pots 3.97 S 5 3.97 S 11 4.03 S 5 3.99 S 6.5 

Fire Bricks 2.63 MS 10 4.68 VS 5 3.45 S 10 3.57 S 10 

Hollow Blocks 2.61 MD 11 4.54 VS 9 3.47 S 8 3.54 S 11 

Fowl Feeders 4.92 VS 1 4.91 VS 1 4.97 VS 1 4.93 VS 1 

    In terms of the satisfaction level on the timeliness of the delivery of products, it was also included in 

this study because it can affect the operation if the products were not delivered on time. The result 

shows that all items to be delivered were rated from Satisfactory to Very Satisfactory. On the same 

table, it clearly discloses that the first three items in quantity and quality were also the first three in the 

timeliness of delivery. It was obvious that since these items were readily available then, it can be 

delivered on time. However, hollow blocks, flower vase with stand, fire bricks and Montabana were 

the last in terms of timeliness in the delivery since these were made- to- order products. The potters 

will only manufacture these products when there are orders. So it took time for the potter to deliver and 

customers have to wait after making the order. 

    Per observation, the researchers noticed that this pottery industry has problems just like any other 

endeavours and so they included these in the study to find out the seriousness of the problems they 

meet in running the pottery industry. Three groups were asked to answer the questionnaires on the 

seriousness of the problems; the proprietors, the workers based on their experience; and the customers 

based on their perception and observation in the operation. 

    The proprietorsô top three problems in managing the pottery were marketing mechanism which they 

rated 4.8 ñVery Seriousò Shortage of working capital with a rating of  4.24 ñVery Seriousò and Lack of 

Diversification 4.20 ñSeriousò. It can be gleaned that marketing mechanism was really important to 

make the industry more productive. The two problems on shortage of working capital and the lack of 

diversification were interrelated because any industry can have the difficulty of diversifying the 
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products if there is shortage of capital which usually lead to lesser productivity.The findings are in 

consonance with what Kasemi (2014) stated, that lack of diversification of the product also accounts 

for slow growth of the pottery sector. 

Table 2 Problems Experienced by the Proprietors and Workers and as Perceived by the 

Customers 

Problems 
Proprietor  Workers Customers Ave. 

WM  

D

R 
R 

NR DR R NR DR R NR DR R 

Shortage of working 

capital 

4.24 VS 2 4.8 VS 2 4.24 VS 6 4.43 V

S 

2 

Low investment in fixed 

capital 

3.44 S 7.5 4.24 VS 4 4.4 VS 4.5 4.03 S 5 

Obsolete Technology 4.0 S 4 5.0 VS 1 5.0 VS 1.5 4.67 VS 1 

Lack of diversification 
4.20 S 3 4.6 VS 3 4.8 VS 3 4.5 V

S 

3 

Competition of other 

pottery industries 

3.46 S 6 3.48 S 6 4.0 S 7.5 3.65 S 8 

Management Problem 3.48 S 5 4.0 S 5 4.0 S 7.5 3.83 S 7 

Lack of Research and 

Development Effort 

3.44 S 7.5 3.48 S 8 5.0 VS 1.5 3.97 S 6 

Marketing Mechanism 4.8 VS 1 3.46 VS 8 4.4 VS 4.5 4.22 S 4 

    On the other hand, on the workersô part, their first three problems were obsolete technology which 

they rated 5.0, Shortage of Working Capital, 4.8 and lack of diversification, 4.6 all were of descriptive 

rating ñVery Seriousò. Since the workers were the front liner of production, they really felt that the 

facilities used were already obsolete, in the interview they said, they can have better product and 

improved productivity if the new facilities will be given to them. It can be understood that the problem 

on the obsolescence of the facilities can be attributed to shortage of working capital which also affected 

the diversification of the products. 

    On the part of the customers, they really felt that the industry were having that problem on obsolete 

technology which got a tie in rating with lack of research and development efforts, both got a rating of 

5.0 or Very Serious.  Through research and development effort, the lack of diversification problem can 

be addressed which they also rated as the third problem of the industry. 

    For the overall rating, it shows that the first problem was the obsolete technology, followed by 

shortage of working capital, lack of diversification; marketing mechanism followed closely then low 

investment on fixed capital. The last three among the identified problems were the lack of research and 

development effort, management problems and competition among pottery industry. It shows that 

though the pottery industry felt there were competitors in the business, they did not consider it as a 

very serious problem that could greatly affect the operation. 

CONCLUSION 

The village type pottery industry despite being run by family members who lacked proper training with 

limited experience and resources and using obsolete facilities, they were able to survive for many years 

in operation. The industry slowly improved its operation, the product quantity and quality and most of 

all on how to satisfy the needs of the customers.  

RECOMMENDATION  
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It is recommended that the LGU of the village may consider looking for financial institutions which 

can provide additional capital because if the pottery can have additional capital other problems can be 

solved. The state university through its extension mandate, has to work closely for the improvement of 

the product quality, teach additional designs and techniques for diversification and advancement and 

help produce better facilities and equipment of the pottery in the village 

ACKNOWLEDGEMENT  

The researchers would like to express their appreciation and gratitude to Bohol Island State University 

for the support given to the researchers, to the proprietors, workers, customers of the Village-Type 

Pottery Industry in Talibon, Bohol, Philippines for answering the questionnaires as well as the 

interview and for allowing the researchers to have an actual observation in the operation. They would 

also like to express their thanks to the OIC President of BISU for allowing them to use all available 

resources of the university to complete this piece of work. 

REFERENCES 

The Clay Minerals Society. 1995. Retrieved September 22, 2013 from http://www.clays.org /journal/archive 

/volume%2043/43-2-255.pdf 

The Dolni Vestonice Ceramics". Uh.edu. 1989-11-24. Retrieved November 23, 2016 from 

https://en.wikipedia.org/wiki/Pottery 

Dinsdale, A. 1986. Pottery science: materials, process and products. Ellis Horwood Limited. 

Kasemi, N. 2014 .Problems of pottery industry and policies for development: case study of koch Bihar district 

inWest Bengal, India Retrieved October 25, 2016 from http://www.garph.co.uk/ijarmss/july2014/20.pdf 

Martini, J. Obille, V.P., Apigo, A., Gongora, C., Labsan, R., Navalta,M, Oringo, F. 2016. Historical background 

of the pottery industry in Taboc, San Juan, La Union. Retrieved December  17, 2016 from 

http://www.dlsu.edu.ph/conferences/dlsu-research-congress-proceedings/2016/LCS/LCCS-I-01.pdf  

  



IJERD ï International Journal of Environmental and Rural Development (2017) 8-2 
 

ᶩ ISERD 

56 

Group and Network Management: Lessons Learned  

from the Solar Energy Group of Pesticide Free  

Vegetable Growers in Phutthaisong District, Buriram Province 

BENCHAMAS YOOPRASERT *  

School of Agriculture and Cooperatives, Sukhothai Thammathirat Open University, Nonthaburi, 

Thailand 

Email: yoobench@hotmail.com 

BUMPEN KEOWAN  
School of Agriculture and Cooperatives, Sukhothai Thammathirat Open University, Nonthaburi, 

Thailand 

SINEENUCH KHRUTMUANG SANSERM  
School of Agriculture and Cooperatives, Sukhothai Thammathirat Open University, Nonthaburi, 

Thailand 

Received 16 December 2016     Accepted 31 October 2017     (*Corresponding Author) 

Abstract The Solar Energy Group of Pesticide Free Vegetable Growers was organized to 

collaboratively solve problems and manage a water-sharing system using solar energy and land 

management to grow pesticide free vegetables. The achievements of the administration of the 

group and network were truly astounding. Therefore, a study was undertaken to investigate the 

following: 1) the group and network management, 2) the factors contributing to the success of 

the group, and 3) the lessons learned and recommendations made for managing groups and 

networks. Qualitative data were collected from the group chairman, group committees, and 40 

group members during an organized forum. Additional data were collected from the group 

chairman and three committees using in-depth interviews and this was analyzed for content. 

The results of the study were as follows: 1) The administrative structure of the group was based 

on community enterprise. The group planned their operations, especially activities in an 

appropriate production system and special rules for vegetable planting activities to control 

safety standards. They also followed regulations for water-sharing in vegetable production and 

met regularly once a month to discuss problem issues and group planning. They raised money 

from their members to establish funds for the operations and coordinated with other groups and 

agencies regarding support and joint activities. 2) Factors contributing to the success of the 

group were: (i) the unity of the members, (ii) the moral of the members, (iii) the self-sacrifice of 

the group with a patient, knowledgeable, and strong leader, (iv) the facility of joint production, 

land and water use management, (v) producing vegetables together which created a sense of 

pride and ownership, and (vi) operating a network and coordinating with outside agencies for 

support, especially to fill knowledge gaps. 3) The lessons learned and recommendations were 

seamlessly integrated and assimilated through group management using both informal and 

formal mechanisms. Knowledge network with information sharing among members derived 

from direct learning or real experiences through practical problem solving. 

Keywords group management, network management, lessons learned, pesticide free vegetable 

growers, pesticide free vegetable, Buriram province 
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INTRODUCTION  

Due to the critical water shortages which restricted agricultural activities, Phutthaisong Sub-district 

Administrative Organization collaborated with the Energy Office of Buriram to establish the Solar 

Energy Group of Pesticide Free Vegetable Growers. The necessity of social learning development was 

considered with the aim of mobilizing activities to empower negotiability and widen visions and 

worldviews through the exchange of knowledge, abilities, and experiences to solve problems and 

develop the effectiveness of the group (Phuttakosa, 2011). The Solar Energy Group of Pesticide Free 

Vegetable Growers was organized to collaboratively solve problems and manage a water-sharing 

system using solar energy and land management to grow pesticide free vegetables. The group was 

adopted by several sectors including government, private sectors, private development organizations, 

and the interested general public. Once a week, various sectors made study trips to observe the group 

activities. In addition, the success in overcoming the critical drought experienced by the community 

became a water management model for others to follow. The collaboration among the group members 

resulted in several advantages including strengthening the resolve of the people, to build a strong 

community culture and improving the standard of living and health with safe food to consume in a 

secure environment without toxic contamination.       

    The achievements of the administration of the group and network were truly astounding. Therefore, 

a study was undertaken to examine the process of group administration of the Solar Energy Group of 

Pesticide Free Vegetable Growers, especially regarding group and network management factors to 

generate a model for the safe production of pesticide free vegetables. Lessons learned and 

recommendations for group management and networks were made to promote water management in 

drought areas through the administration of local agricultural groups.   

OBJECTIVES 

This research investigated the following issues: 1) the group and network management, 2) the factors 

contributing to the success of the group, and 3) the lessons learned and recommendations for managing 

groups and networks.  

METHODOLOGY  

Research Approach 

    An evaluation research was administered in the case study  

Population/Sample of the research 

    The research population consisted of the group chairman, committees, and 40 members of the Solar 

Energy Group of Pesticide Free Vegetable Growers in Phutthaisong District, Buriram Province. 

Data collection 

1) Forums were organized to assemble the qualitative data from the group chairman, the group 

committees, and 40 group members.  

 2) Semi-structured in-depth interviews to collect data were conducted with key informants 

involved in group and network management, including the group chairman and three committees.  

Data analysis 

      Data were evaluated using content analysis. 
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RESULTS AND DISCUSSION 

Background of the Case Study 

¶ A brief history  

 1) Lack of water  

 The group of pesticide free vegetable growers was organized because of the shortage of water. 

People in the area require water for daily consumption and little remained for agricultural purposes. 

Therefore, the Buriram Office of Energy selected Phutthaisong Subdistrict Administrative 

Organization as a group to join the alternative energy project to propose solutions to the water problem 

and increase the income of the people. With support from the Buriram Office of Energy, a project to 

produce vegetables was initiated using solar energy. The project began with the recruitment of 

volunteers and 40 interested people. The volunteers held a meeting and formulated a plan for project 

operations. Initially, 20 rais of wasteland in the community was set aside for vegetable planting. In 

Phutthaisong, vegetable plantation areas were small and most used a lot of pesticides. Members of the 

group agreed to plant pesticide free vegetables in the wasteland.   

 2) Collective investment on groundwater system with solar energy  

 The project did not have an operating budget so conditions for members to join were 

established. Members were required to invest some money and become seriously involved in the 

management processes as well as accepting the risks of loss. As a result, 40 members decided to 

initiate sustainability of living in this drought area, and they applied for an agriculture credit loan of 

20,000 baht for each household to use in the operations of the project from the Bank of Agriculture and 

Agricultural Cooperatives (BAAC). The 40 members who invested the money were given ½ rai (1.600 

Sqm.) of plantation with enough amount of water delivered. The groundwater supply system was 

operated using solar energy from the available budget. The process began by drilling large boreholes 

and installing the solar powered system, pumping machinery, water supply network, and a pressure-

controlled tank to supply water to the vegetable plot.  

 3) Formation of the group planting pesticide free vegetables using solar power  

 The members of the group had planted vegetables since 2011. The project group was supported 

by many sectors including government, private sectors, private development organizations, and many 

other interested people. Every week, study trips were organized to observe activities within the project.   

¶ Group and network management  

The group and network management of the Solar Energy Group of Pesticide Free Vegetable Growers 

were operated as follows:   

 1. Specify the structure of administration  

 The group followed administrative management in the form of a community joint enterprise. 

The chairman played an important role in group organization. Fourteen group representatives were 

chosen from 40 households and given responsibility for various jobs such as secretary, treasurer, and 

assistant treasurer. The remaining committee members were responsible for other jobs within the 

group.  

   2. Plan the working process system  

  The group operated a systematic plan following land management, water management, human 

resource management, and administration of the production. The group initially set guidelines and 

prepared an effective production system. They agreed to plant pesticide free vegetables and produce 
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safe food for their community which was harmless to consumers and the environment, and also made 

their vegetable products unique.  

 3. Determine the regulations of the group  

 The group identified the regulations of the project as follows: 

   1) Regulations for vegetable plantation. To control the safety standards and product 

quality of the group the use of hazardous chemicals and insecticides was prohibited. However, 

chemical manure could be mixed with farmyard manure. If insects and worms were found in the 

vegetable plots, then the insects and worms had to be removed as quickly as possible. 

   2) Regulations for water-sharing in vegetable production. Because of the limitation of 

water, the members could not produce enough vegetable products to satisfy the market needs. 

Therefore, regulations were set out to control water use through proper equipment maintenance by 

individuals or the groups. Soil management followed safety standards which prohibited the use of 

hazardous substances or planting vegetables that required excessive water (i.e., lotus, water mimosa, 

etc.). Every group member respected the rules and followed them seriously. For example, a timetable 

of water use for each vegetable plot was set in advance. As a result, there was no problem regarding 

water sharing. 

    Data obtained from interviews also revealed that since the first year when the group was established, 

none of the members had broken the rules. This was because everybody aimed to improve their 

standards of living and did not want other problems to hinder their community development.  

 4. Organize the group activities  

 The group regularly organized meetings. An official meeting was held once a month to discuss 

any problems and formulate future group planning.  

 The group members learned together about pesticide free agricultural practices through study 

visits and training sessions operated by several organizations. The group made organic substances for 

soil improvement from local commodities, sought and shared seeds, and communally planned the 

production process so that a variety of vegetables could be sold to suit market needs.  

 The mixed production of the group consisted of over 70 varieties of vegetables. Before 

planting, a survey was conducted so that each household grew different kinds of vegetables. The group 

planted seasonal vegetables which took 14 days to mature. They achieved income of approximately 

18,000 baht for each household. During the rainy season there were floods in other areas and the group 

gained higher incomes. Moreover, the group also collected local vegetable seeds such as Pak Choi 

Cilantro and local vegetables.  

 5. Financial management of the group 

 The group raised money from the members to fund the operations. Each member invested 

20,000 baht for installing the groundwater system and solar energy panels. This cooperative 

management enabled the members to gain advantages with low risks. A study by Kaewpan (2015) 

regarding the financial analysis of the project showed that investment in solar energy for vegetable 

production in an area of 20 rais was a low level risk.  

  6. Networking 

   1) Internal group network  

  The group regularly organized monthly meetings as a tool to strengthen relationships. 

The members also frequently exchanged knowledge socially at the vegetable garden. In other words, 

this kind of networking allowed the members to learn and do activities together.   

  2) External group network  
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   The group made contact with external organizations related to the field such as the 

Office of Energy of Buriram, the Phutthaisong Subdistrict Administrative Organization and the 

Population and Community Development Association of Phutthaisong to ask for help or support in 

their operations. Also, the group engaged in networking for learning with the Somboon Agriculturist 

Group, Tamiang, Phanom Dong Rak, Surin, and the Baan Rong Laew Border Patrol Police School, 

Lahansai, Lahansai, Buriram. 

Factors Contributing to the Success of the Group 

    Factors contributing to the success of the group were:  

¶ Internal factors 

  1) The unity of members: The members cooperated in solving problems. 

  2) The moral of members: As mentioned earlier, none of the members broke the rules or 

regulations. This was because every member desired passionately to develop their standard of living.  

  3) Having a patient, knowledgeable, and strong leader  

  4) Having joint production, land and water use management  

  5) Working together which created a sense of pride and ownership of the group 

  6) The members produced products based on their experiences through exchanging knowledge 

at the vegetable garden.  

¶ Group factors 

  1) Obvious goals: The group members set goals as follows:  

(1) to learn and exchange experiences between members in terms of production, 

administration, review and analysis of previous problems and solutions,  

(2) to empower negotiability of the group and network with others in production, 

marketing, bargaining and buying the products,  

(3) to be the center of development for the members and networks, and to promote the 

membersô capacities through organized study trips and meetings to provide and exchange 

ideas.  

  2) Upstream, midstream, and downstream management: The group collaboratively managed 

the land, water resources, production plan for the whole year, and inexpensive innovations for 

production by volunteers. The group also had a systematic marketing plan, collecting enough crop 

products for customersô needs, and operating green marketing management by monitoring membersô 

selling following the regulations of the group.  

¶ Networking factors  

  1) Having a network and coordinating with agencies for support and especially for knowledge. 

  2) Depending on each other to help and solve problems, such as collecting standard products to 

sell in the market as a community joint enterprise related to customer requirements. Moreover, their 

internal management controlled the standard of products, process, and qualifications.  

  3) Having an effective coordinating center. The group had space for discussion and 

coordinators who effectively offered knowledge or clarified the processes and problems of operations.  

Lessons Learned and Recommendations  

Lessons learned and recommendations generated from this group management and network of 

pesticide free vegetable growers using solar energy were as follows: 

¶ Natural and formal mechanisms employed  
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  Both informal and formal mechanisms were compatibly employed in group management. 

Informal mechanisms included chatting in the vegetable gardens and visiting. This allowed members to 

monitor each otherôs products and also to discuss problems encountered during work, leading to better 

of ways management. Formal organized meetings were conducted once a month. These mechanisms 

empowered the group to succeed.  

¶ Sharing the same problems through cooperation of the group and network  

  The drought crisis obstructed the development of the community and reduced their standard of 

living. Thus, the members cooperated to solve these problems. Cooperation led to achieving many 

good things, including establishing a group and network system in the community for healthier 

lifestyles. More importantly, the community now enjoyed a better standard of living, with healthy food 

and a safe environment free from toxic contamination. Moreover, the water management of the group 

became the model for other areas facing drought crises. This concept agreed with the ideas of the 

Health Education Division (2013) that working in a network significantly led the group to achieve its 

goals through communication techniques and strategies to exchange knowledge and experiences, and 

cooperate together to increase negotiating power. Networking was not only important for group 

members to share interests and ideas; it also established interrelationships among groups, bringing the 

members together to do activities and accomplish team goals.  

¶ Knowledge network 

  The members planted vegetables regularly and had a chance to talk and exchange knowledge 

and ideas in the vegetable gardens. This led to a knowledge network with information sharing among 

members derived from direct learning or real experiences through practical problem solving. The 

members shared knowledge, skills, and experiences to discover correct, feasible and reasonable 

solutions to their problems (Chareonwongsak, 2015) 

¶ Organizing activities among groups and networks to respond to needs and solve problems 

  The activities were organized concretely and completely to respond to the needs of the 

members by employing the appropriate technology; this was a major factor leading to group success. 

Activities within the group were appropriate, and responded to the membersô needs, thereby allowing 

management within the organization without dependence on external factors (Phuttakosa, 2011).   

CONCLUSION 

The Solar Energy Group of Pesticide Free Vegetable Growers was organized to solve the problems 

experienced by drought. The administration of the group management and network used both informal 

and formal mechanisms. The administrative structure of the group was based on a community 

enterprise. The group planned its operations, especially activities related to appropriate production 

systems and selected individual members to produce safe food. The group set regulations for vegetable 

plantations to control and monitor safety standards and the quality of the products. They also followed 

regulations for water-sharing in vegetable production. The group met regularly once a month to discuss 

problem issues and group planning. They raised money from members to establish funds for the 

operations. The group coordinated with various external organizations and agencies for support and 

organized learning activities through networking.   
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Abstract Sustainable development is one of the most important achievements in developing 

countries. Organic agriculture is one of the factors contribute to achieve sustainable 

development. However, implementation rates of organic agriculture are low in South East Asia. 

Several International organizations have been intervening in the agricultural sector in 

Cambodia. Interventions conducted by nonprofit organization play a key role in the 

implementation of organic agriculture by farmers. However, previous studies have not 

thoroughly described the economic contribution of these interventions regarding organic 

agriculture in Cambodia. In Samrong commune Kampong Cham province, a five-year 

longitudinal project was conducted to reduce financial losses in agriculture through 

interventions including implementation of organic agriculture and improving the agricultural 

skills of farmers. This study is aimed to determine the economic contribution of the 

interventions. Sample data from 64 farmers were collected through a questionnaire survey 

during the harvest season. Moreover, the amount of E. coli, which is an environmental 

indicator, was measured in compost boxes and vegetables in a farmland. Results showed a 

significant correlation (P<0.05) between the interventions and household income. This study 

provides evidence that the implementing of organic agriculture resulted in increased rural 

household income. However, E. coli from immature compost was found in 90% over their 

compost boxes and farmland. It implies that knowledge and proper techniques for increasing 

quality of organic fertilizer are needed to be emphasized. 

Keywords sustainable development, sustainable agriculture, organic agriculture, household 

income 

INTRODUCTION  

With regard to food supply and economic growth, sustainable development will be a major global 

concern in the coming decades (Research Institute of Organic Agriculture FiBL, 2016). Organic 

agriculture is defined by the Food and Agriculture Organization (FAO) as a production management 

system for promoting and enhancing agro-ecosystem health through the reduction of chemical inputs 

and modified seeds (FAOa, 2016). Organic agriculture is necessary to achieve sustainable development 

in the agricultural sector and can benefit both developed and developing countries (Research Institute 

of Organic Agriculture FiBL, 2016). Studies have indicated that organic agriculture has positive 

environmental effects, and its implementation has therefore become an urgent task (Pimentel 

et.al.2005). Furthermore, organic agriculture reduces expenditure costs of agriculture (i.e. fuel cost, 

chemical fertilizer, etc.) in local households (FAOb, 2001; United Nations, 2009). It also contributes to 
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an increased profit margin for farmers (Kilcher, 2007). However, implementation rates of organic 

agriculture are low in Asia, especially in some developing countries in Southeast Asia (Will & Yussefi, 

2004). On the situation, nonprofit organizations (NPOs) or other international organizations play an 

important role in introducing organic agriculture to local farmers (Bebbington, 2004). For example, in 

Cambodia, international organizations have been intervening more in the agricultural sector than in any 

other sector (Chanrith, 2002). Limited studies focusing on the relationship between organic agriculture 

and local household income have been carried out, while many studies focusing only on the 

relationship between organic agriculture and their effect on the environment in Cambodia (Bunthan & 

Siriwattananon, 2009, Vathana et.al.,2002). Therefore, this study aims to determine the economic 

contribution of organic agriculture in Cambodia. 

OBJECTIVE  

The objective was to determine of the relationship between organic agriculture and farmerôs household 

income. In Cambodia, Non-profit organizations (NPOs) encourage farmers to conduct organic 

agriculture and improving agriculture skills. In this study, the intervention of one NPO was focused on. 

METHOD OLOGY  

Study Site and Characteristics 

This study was conducted in October 2016 in Samrong Commune, Prey Chhor District, Kampong 

Cham Province (Fig. 1). Prey Chhor district is located around 90 km from Phnom Penh, the capital of 

Cambodia. Rainy season in Kampong Cham starts from April to November. The average rain was 

22.1mm. The mean minimum and maximum temperatures were 23 and 30 degree Celsius respectively. 

The total population is 1,673,390 in 2011, according to economic census (Statistics Japan). 

 

Fig. 1 Location of Kampong Cham Province (left) and Prey Chhor District (right) 

Intervention M ethods 

The NPO conducted a five-year project supported by the Japan International Cooperative Agency 

(JICA) from April 2011 to March 2016. The goal of this project was to persuade local farmers in 

Province to practice sustainable, recycling-based agriculture. The project area conducted in 11 villages 

in Prey Chhor District, Samrong Commune. The five-year long interventions involved the 

implementation of organic agriculture and the impartment of agricultural knowledge related to the use 

of organic fertilizer such as compost, recommendation of seeds, etc. (Fig. 2). 
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