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ABSTRACT 

 

The purpose of this study was to analyse the sustainability of Thai Hom Mali 

Rice cultivation, based on a survey of 460 farmers from Phayao, Sisaket, 

Chachoengsao, and Nakhonsithammarat provinces. The methodology was divided into 

2 phases. Phase I was performed using the Thai Hom Mali Rice Cultivating 

Sustainability Models (THMR-CSM), which consists of 1) Soil Preservation Model 

(SP-M), 2) Increasing Production Model (IP-M), and 3) Prevention Production Model 

(PP-M) for predicting the probability values of Thai Hom Mali Rice Cultivating 

Sustainability Practices (THMR-CSP). Phase II was performed using the Thai Hom 

Mali Rice Composite Sustainability Indicators (THMR-CSI) for indicating sustainable 

cultivation level of farmers.  

 

The results from Phayao province had probability values of SP-M: 0.65, IP-M: 

0.74, PP-M: 0.26, and THMR-CSI: 50.21 %. Sisaket province had SP-M: 0.62, IP-M: 

0.61, PP-M: 0.74, and THMR-CSI: 65.36 %. Chachoengsao province had SP-M: 0.86, 

IP-M: 0.42, PP-M: 0.73, and THMR-CSI: 56.58 %. Nakhonsithammarat province had 

SP-M: 0.63, IP-M: 0.25, PP-M: 0.67, and THMR-CSI: 54.00 %. 

 

These findings indicate that Sisaket province had equilibrium with probability 

values and more THMR-CSI than other provinces. Besides, independent variables 

which were significant in all models, the overall image of case studies, production 

costs, fertilizer use, pesticide use, the risk of plants being killed by weeds, and the risk 

of plants being killed by animals were common variables that should be further 

developed in the model for national level.   
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CHAPTER I 

INTRODUCTION 

 

 

1.1 State of Problem 

 
The Brundtland Commission provided the classical and most widely used 

definition of Sustainable Development (SD) i.e. development that meets the needs of 

the present without compromising the ability of future generations to meet their own 

needs [1], which pillars in three dimensions of sustainable: economic, social, and 

environmental were highlighted for SD’s concept, afterwards as result of Agenda 21, 

the action program adopted by the 1992 Rio Summit, in Chapter 40 called for 

countries, international organizations and non-governmental organizations to develop 

the concept of indicators for indicated their SD situation [2], because of indicators are 

statistical constructs which support decision-making by revealing trends in data and 

subsequently, they can be used to provide an early warning of potential economic, 

social and environmental damage [3]. Besides SD, Sustainable Agriculture (SA) is 

blueprint of agriculture concept which all over the world that adopted from several 

organizations (i.e. Food and Agriculture Organization of the United Nations (FAO), 

Cooperative State Research Education and Extension Service (CSRESS), Ecological 

Agriculture Projects (EAP), Agriculture and Agri-Food Canada (AAFC), National 

Sustainable Agriculture Information Service Cooperatives (ATTRA), and Asia 

Partnership for Human Development (APHD). Correspondingly, all their definitions 

were supported to “Balancing of economic efficiency, Responsibility of social and 

Quality of environmental” that followed in the three pillars of SD. [4, 5, 6, 7, 8, 9] 

In Thailand, this attempt was further conducted by National Economic and 

Social Development Board (NESDB) through the promulgation of five principles for 

sustainable agriculture: 1) New Theory, 2) Natural Farming, 3) Organic Agriculture, 

4) Integrated Farming, and 5) Agro-forestry [10]. Correspondingly, the goal of 

principles wanted to set up self-sufficiency behavior for Thai farmers. Importantly, 
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how to disengage from external inputs in particular chemical fertilizer and chemical 

pesticide [11].  

According to this study would like to follow in SD and SA concepts by 

analysis the sustainability of important agriculture product in Thailand i.e., Thai Hom 

Mali Rice (THMR) was commonly known in world food markets as ‘‘Jasmine Rice’’. 

The overall image of this study is divided into 2 phases. Phase I is performed using the 

Thai Hom Mali Rice Cultivating Sustainability Models (THMR-CSM) for predicting 

the probability values of Thai Hom Mali Rice Cultivating Sustainability Practices 

(THMR-CSP). THMR-CSP in study were applied from sustainable rice cultivating 

procedures of government office in Thailand, which consists of Land Development 

Department (LDD) of Ministry of Agriculture and Cooperatives; The Pollution 

Control Department (PCD) of Ministry of Natural Resources and Environment; Rice 

Research Institute (RRI) of Ministry of Agriculture and Cooperatives; and Biological 

Way of Life for Sustainable Development (BWLSD) of Electricity Generating 

Authority. Moreover, Phase II is performed using the Thai Hom Mali Rice Composite 

Sustainability Indicators (THMR-CSI) for indicating sustainable cultivation level of 

farmers. Significantly, the results of this study would like to one of alternatives that 

address to establish a SA and SD concepts in Thailand. 
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1.2 Conceptual Framework 

 

Household  factors
Gender
Age
Education
Experience
Household size
Food sufficiency
Labor in household
Effect chemicals used

Social factors
Rice rituals
Cooperative labor

Economic factors 
Farm size
Production costs
Quantity productivity
Fertilizer use
Pesticide use

Environment factors 
Soil fertility
The risk of plants being
killed by nature disasters
The risk of plants being
killed by pests

Thai Hom Mali Rice Cultivating Sustainability Practices
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Figure 1-1: Conceptual framework 
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1.3 Definitions 

 

1.3.1 THMR-CSP means the practices of THMR cultivating which THMR 

farmers should be follow in their cultivation e.g., 1) Soil preservation practices which 

consists of (1) Crop rotation, (2) Soil mulching, and (3) Non rice stubble burning;       

2) Increasing production practices which consists of (1) Seed selection, (2) Organic 

fertilizer use, and (3) Seed immunization; and 3) Prevention production practices 

which consists of (1) Non chemical fungicide use, (2) Non chemical insecticide use, 

and (3) Non chemical herbicide use. 

1.3.2 THMR-CSM means the equation which predicted probability to follow 

in 1) Soil Preservation Model (SP-M), 2) Increasing Production Model (IP-M), and       

3) Prevention Production Model (PP-M). 

1.3.3 THMR-CSI means single composite indicators which indicated 

THMR’s cultivating situation and its relationship to as adherence to THMR-CSP      

e.g., 1) Soil preservation indices (SP-IN) which consists of (1) Crop rotation indicator    

(CR-I), (2) Soil mulching indicator (SM-I), and (3) Non rice stubble burning indicator 

(NRSB-I); 2) Increasing production indices (IP-IN) which consists of (1) Seed 

selection indicator (SS-I), (2) Organic fertilizer use indicator (OFU-I), and (3) Seed 

immunization indicator (SI-I); and 3) Prevention production indices (PP-IN) which 

consists of (1) Non chemical fungicide use indicator (NCFU-I), (2) Non chemical 

insecticide use indicator (NCIU-I), and (3) Non chemical herbicide use indicator 

(NCHU-I). 

 

1.4 Hypotheses and Acronyms of Variables  
 

For hypotheses of independent variables presents Gender (GEN) will be 

positive relation (+) with all models that means THMR male farmers will follow in 

THMR-CSP than THMR female farmers that according to reference number: 78. 

In contrast to Age (AGE) will be negative relation (-) with all models that 

means young THMR-farmers will follow in THMR-CSP than old farmers that 

according to reference number: 82 and 83.  
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 Moreover, the relationship of Education (EDU), Experience (EXP), Household 

size (HS), Food sufficiency (FOSC), Labor in household (LIH), Effect of chemical 

inputs (ECI) which consists of Herbicide effected (HCE); Insecticide effected (ICE); 

and Both effected (BOE), Rice rituals (RR) which consists of Cultivation ritual 

(CURT); Worship ritual (WSRT); Harvest ritual (HVRT); and Celebration ritual 

(CBRT), Cooperative labors (CPTL) which consists of Before growing (BFGR); After 

growing (AFGR); and Both before growing and after growing (BOGR) will be 

positive relations (+) with all models that means THMR-farmers, who high education 

level, more experience, large household size, high food sufficiency in household, more 

labor in household, effected chemical use, continued rice rituals, and exchanged 

cooperative labor that according to reference number: 82, 83, 88, 89, 93, 94, 99, 102, 

105, 119, 110, 111, 117, and 121. 

Contrast to Farm size (FRS) and Production costs (PDTC) will be negative  

relations (-) with all models that means THMR-farmers, who small farm size and low 

production costs will follow in THMR-CSP that according to reference number:  122, 

123, 127, 77 and 128. 

Rather, Quantity productivity (QP) will be positive relation (+) with all 

models that means THMR-farmers, who high paddy productivity will follow in 

THMR-CSM that according to reference number: 132 and 133. 

On the other hand, Fertilizer use (FTZU) and Pesticide use (PTCU) will be 

negative relations (-) with all models that means THMR-farmers who low fertilizer use 

and low pesticide use will follow in THMR-CSP that according to reference number: 

10, 139, 141 142, and 143. 

Contrast with Soil fertility (SOFY) will be positive relation (+) with all 

models that means THMR-farmers, who grows in moderate level in soil fertility will 

follow in THMR-CSP that according to reference number: 147, 148, and 149. 

Contrarily, the risk of plants being killed by nature disasters (NDR) and the 

risk of plants being killed by pests (PR) which consists of Weeds risk (WER), Animals 

risk (ANR), Diseases risk (DIR), and Insects risk (INR) will be negative relations (-) 

with all models that means THMR-farmers, who low nature disasters risk and low 

pests risk will follow in THMR-CSP that according to reference number: 153, 156, 

157, and 158.  
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Moreover, this study defined dependent variables (THMR-CSP) that 

included: amount of years that THMR-farmers followed in Crop rotation,                 

Soil mulching, Non rice stubble burning, Seed selection, Organic fertilizer use,       

Seed immunization, Non chemical fungicide use, Non chemical insecticide use and         

Non chemical herbicide use that according to reference number: 71-77, which sign of 

hypotheses and acronym of variables are presented in Table 1-1. 

 

Table 1-1: Hypotheses and Acronyms of variables 

 
Acronyms 

 
Description Sign Reference 

numbers 

GEN Household head’s sex + 
(Male) 78 

AGE Household head’s age - 
(Young) 82, 83 

EDU Household head’s education + 
(Upper primary) 88, 89 

EXP Farming experience  in years + 
(High) 93, 94 

HS Total number in household + 
(Large) 99 

FOSC Depending on their farming i.e. 
meat, vegetable, and fruit 

+ 
(High percentage) 102 

LIH Total labor in household + 
(More labor) 105 

ECI Effect of chemical inputs i.e. HCE , 
ICE and BOE 

+ 
(Effected) 

119, 110, 
111 

RR Activity of farmers in CURT, 
WSRT, HVRT, and CBRT 

+ 
(Continued) 117 

CPTL Activity of farmers in BFGR 
AFGR , and BOGR 

+ 
(Exchanged) 121 

FRS Size of operation in rai - 
(Small) 123, 124 

PDTC Cost of operation per rai - 
(Low) 

127, 77, 
128 

QP Amount of paddy per rai + 
(More paddy) 132, 133 

FTZU Amount of fertilizer use per rai - 
(Low use) 10, 139 
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Table 1-1: Hypotheses and Acronyms of variables (cont.) 

 
Acronyms 

 
Description Sign Reference 

numbers 

PTCU Amount of pesticide use per rai - 
(Low use) 

141, 142, 
143 

SOFY Level of soil fertility i.e. low and 
moderate 

+ 
(Moderate level) 

147, 148, 
149 

NDR Level of household head’s risk to 
nature disaster 

- 
(Low risk) 153 

PR 
Level of household head’s risk to 
pests i.e. WER, ANR, DIR, and 
INR 

- 
(Low risk) 

156, 157, 
158. 

THMR-CSP Amount years of following in THMR-CSP 71-77 

 

1.5 Objectives  
1.5.1 To study factors that influence to THMR-farmers follow in THMR-

CSM (SP-M, IP-M, and PP-M). 

1.5.2 To develop THMR-CSM (SP-M, IP-M, and PP-M) for predicting 

probability of THMR-farmers that followed in THMR-CSP.  

1.5.3 To create THMR-CSI for indicating sustainability situation of THMR-

farmers.  

 

1.6 Scope of the Studies 

 

In study is divided into four regions of THMR cultivation systems that 

according to the topography of THMR cultivation system by Office of Agricultural 

Economics (OAE), which consists of northern, north-eastern, central, and southern. 

Afterwards, one province selecting in every region by purposive sampling with the 

most planted area, the most productivity and the most chemical fertilizer use criterions 

that applied from the in-season rice field variety databases (1995-2005) of OAE for 

indicate scope of studies as follows: 
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1.6.1 Thungruangthong sub district is case study of Phayao province at the 

Northern region.  

1.6.2 Du sub district is case study of Sisaket province at the North-eastern 

region.  

1.6.3 Bangkha sub district is case study of Chachoengsao province at the 

Central region. 

1.6.4 Nariang sub district is case study of Nakhonsithammarat province at the 

Southern region.  

 

1.7 Expected Results 

 
1.7.1 THMR-CSI can be indicated sustainability of THMR cultivating in all 

case studies. 

1.7.2 The modeling can be useful for the THMR-farmers in their cultivation 

developing.  

1.7.3 The study results can be used as a guideline for other agricultural 

products. 
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CHAPTER II 

LITERATURE REVIEW 

 

 

2.1 Composite Indicators  

 
2.1.1 Background composite indicators 

Agenda 21 is a blueprint action plan for global sustainable 

development into the 21st century. Especially, principally chapter 40 stressed to 

countries at the national governmental and non-governmental organizations should 

develop the concept of indicators of sustainable development [12], because of 

indicators can provide crucial guidance for decision-making in a variety of ways, 

importantly they can help to measure and calibrate progress towards sustainable 

development goals and sounding the alarm in time to prevent economic, social and 

environmental damage [13]. Regularly, indicators were called indices or composite 

indicators [14].  

2.1.2 Definition composite indicators 

Saisana M. et al. [14] defined composite indicators are calculated by 

combining well-chosen sub indicators into a single index, as result of them for 

indicated information on the status of countries in fields such as the environment, 

economy, society or technological development, according to Gallic BL. [15] noted 

indicators are data or combination of data collected and processed for a clearly defined 

analytical or policy purpose, which the purpose should be explicitly specified and 

taken into account when interpreting the value of an indicator. Moreover,             

Rainer W. [16] described indicators are grouped together to form an indicator system, 

which has to serve as a basis for the evaluation of the actual state and the development 

of the system analyzed. Importantly, Hammond et al. [17] explained indicator is 

something that provides a clue to a matter of larger significance or makes perceptible a 

trend or phenomenon, simplifies information in a manner that promotes the 

understanding of environmental problems, to both decision-makers and the public. 
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Above all, an indicator must be practical and realistic, given the many constraints 

faced by those implementing and monitoring projects. They are often a compromise 

between scientific accuracy and the information available at a reasonable cost. A 

mathematical combination (or aggregation as it is termed) of a set of indicators is most 

often called an “index” or a “composite indicators”. 

2.1.3 Construction of composite indicators 

Nardo M. et al. [18] defined 1) Developing a theoretical framework, 

2) Selecting variables, 3) Multivariate analysis, 4) Imputation of missing data, 5) 

Normalization of data, 6) Weighting and aggregation, 7) Robustness and sensitivity, 8) 

Links to other variables, 9) Back to the details, and 10) Presentation and 

dissemination.  

Booysen F. [19] interpreted 1) Content 2) Technique and method                

3) Comparative application 4) Focus 5) Clarity and simplicity 6) Availability and       

7) Flexibility.  

Riley J. [20] commented 1) Combinations of variables 2) Weighting 

of component indicators 3) Parameter estimates and 4) Proxy indicators.  

Saisana M. [21] noted 1) Deciding on the phenomenon to be 

measured, 2) Selection of sub-indicators, 3) Assessing the relationships between the 

sub-indicators, (4) Normalizing and weighting of the indicators and 5) Testing for 

robustness and sensitivity.  

Jacobs R. et al. [22] remarked 1) Choosing the entities to be 

assessed, 2) Choosing the organizational objectives to be encompassed in the 

composite, 3) Choosing the indicators to be included 4) Transforming measured 

performance on individual indicators 5) Combining the individual measures using 

addition or some other decision rules 6) Specifying an appropriate set of weights       

(7) Adjusting for environmental or other uncontrollable influences on performance,    

8) Adjusting for variations in expenditure if a measure of efficiency is required and    

(9) using sensitivity analysis to test the robustness of the composite to the various 

methodological choices.  
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Freudenberg M. [23] commented 1) Developing a theoretical 

framework for the composite 2) Identifying and developing relevant variables 3) 

Standardizing variables to allow comparisons 4) Weighting variables and groups of 

variables and 5) Conducting sensitivity tests on the robustness of aggregated variables. 

2.1.4 Methodology of composite indicators 

The first step of composite indicators methods as normalized 

indicators to the same unit and second step as aggregation the scores from indicators to 

composite indicators as follows: [18, 21, 22, 23]  

1. Normalizing methods 

1) Standard deviation from the mean, which imposes a 

standard normal distribution (i.e. a mean of 0 and a standard deviation of 1).             

The formula for calculating this is:  

 

 
 

2) Distance from the group leader, which method assigns the 

leader unit on the particular indicator a value of 100 and all other units are then ranked 

as a percentage away from the leader as follows: 

 

 
 

3) Distance from the mean, which method takes the ratio or 

percentage distance from the mean for all units for each indicator as follows: 

 

 
 

4) Percentage of annual differences over time, which the 

approach taken in this method is to use the values of the indicator from previous years 

to standardize as follows: 
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Where “t” indicators time, the value assigned to each 

indicator is the difference in the value between the current year and the previous year, 

divided by the value at the previous year. This approach will of course only be feasible 

where longitudinal data is available and the indicators are measured in the same way 

over time and this method effectively smoothes against cyclical variability. 

5) Logarithmic transformation, which a common 

transformation is to use logarithms of all indicators as follows: 

 
       ܻ݅݊ ൌ lnሺXin ሻ                   Equation 5

   

6) Distance from the best and worst performers or re-scaling 

method, ensures that the transformed indicators are given a value relative to the global 

maximum and minimum and the re-scaled index takes a value from 0 (worst) to 100 

(best) as follows: 

 
 

2. Tendency Time Concept 

In this study will use Distance from the group leader method 

(Equation 2) for normalized all indicator, which this method need goalposts 

(maximum value) for normalized indicator. Importantly, goalposts were criterion data 

or information that created by Sudhir Anand and Amartya Sen [24] that used with 

Human Development Index (HDI) of UNDP.   

According to goalposts in this study is “Tendency Time” (TT) 

concept that means a set period of time namely such as five years (maximum value) 

that THMR- famers followed in THMR-CSP. The TT (five years) was originated form 

documents as follows: 

Hansen JW. [25] noted time trend approaches express 

sustainability in terms of the direction and degree of measurable changes in system 

properties through time. Characterizing sustainability by time trends is appealing 

because of its simplicity. The slope of the estimated trend line provides a quantitative 

index with an intuitive interpretation as a rate of system deterioration or enhancement.  
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UNECE et al. [26] suggested “Beside measurements of 

dimension, dispersion and concentration taken at a single point in time, it is often 

useful to have a measure of tendency over time. For many characteristics of rurality, 

time series data are necessary to calculate the inter-temporal rates of improvement or 

growth, or the average of these rates over a set period of time. Averaging the rate of 

growth over, for example, five years might be preferable for understanding tendency 

because short-term volatility will be excluded.  

Park TA. and Lohr L. [27] noted the performance efficiency 

from the stochastic frontier model is examined for the cohort of newer entrants (less 

than five years of organic experience) and the more experienced cohort of organic 

farmers (five or more years). Five years was chosen as a break point to account for the 

biological and managerial transition period for most crops to dynamic equilibrium 

production levels under organic systems.  

Zhen L. and Routray JK. [28] proposed operational indicators 

for measuring agricultural sustainability in developing countries as 1) Economic 

indicators, 2) Social indicators and 3) Ecological indicators. An indicator’s selection 

and application must be both space- and time-specific, due to spatial and temporal 

characteristics of the indicator. Indicators representing the three dimensions of 

sustainability (economic, social, and ecological) should be prioritized as per the spatial 

characteristics under concern (Table 2-1). For short-term development, indicator 

selection at national, regional, and local levels in developing countries should first take 

into consideration economic and social aspects, and then the ecological aspect, since 

the main purpose of production is to maintain livelihoods in a short term. For medium-

term development, indicator selection at the national and regional levels should first 

take into consideration the ecological aspect and then give equal priority to economic 

and social aspects. At the local level, indicator selection should consider the economic 

aspect first, and then give equal priority to social and ecological aspects, because 

increased economic benefit is still the basic concern for developing countries, which is 

particularly the case at the local level. For long-term development, however, indicator 

selection at different levels should give equal priority to all three dimensions of 

sustainability. 
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Table 2-1: Indicator selection considering spatial, temporal, and three dimensiona 

characteristics of sustainability in developing countriesb 

Spatial Short term 
(1–5 years) 

Middle term 
(5–10 years) 

Long term 
(10–20 years) 

National 1 > 2 > 3 3 > 1 = 2 1 = 2 = 3 
Regional (province/state) 1 > 2 > 3 3 > 1 = 2 1 = 2 = 3 
Local (district/sub-district) 1 > 2 > 3 1 > 3 = 2 1 = 2 = 3 

a1 = Economic sustainability, 2 = Social sustainability, 3 = Ecological sustainability. 
b> refers to prioritized; = refers to equal.  
Source: Zhen L. and Routray JK., 2003 [28] 
 

Kosolsuksakul P. [29] reported the results of 10-years 

chemical paddy field (10-CF) lost the organic horizon (OA horizon) in the top soil 

layer, soil structure of 3-year nature paddy field (3-NF) and 5-year nature paddy field 

(5-NF) had OA horizon on the soil surface at the level of 2 and 4 cm., respectively. 

For the physical properties, the maximum number, density and the amount of soil 

macro fauna family had been found in 5-NF (17 insects / m2), 3-NF (15.50 insects / 

m2), and 10-CF (10.50 insects / m2), respectively.  

LDD [30] indicated cultivated area that followed in organic 

farming more three years that had ratio of available phosphorus and available 

potassium than cultivated area did not. 

3. Aggregating methods 

Composite indices are aggregations of sets of variables (in 

study called indicators and indices) for the purpose of meaningfully condensing large 

amounts of information. Various aggregation methods exist and the choice of an 

appropriate method depends on the purpose of the composite indicator as well as the 

nature of the subject being measured. [31] 

1) Arithmetic Averaging or Additive averaging is a technique 

of aggregating variables that gives explicit weights to each variable and sums the 

product each variable and its weight. The sum of all of the weights must be 1. This 

technique is advantageous because of its methodological transparency. For example, if 

four variables A, B, C, D are average with equal weights, the average is simply 

0.25A+0.25B+0.25C+0.25D. And example of different weights would be 
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0.4A+0.4B+0.1C+0.1D, and any choice of weights which together add to 1 could be 

used. Because of its transparency and frequent usage [32]. The formula as follow.  

 

 
 

Most sustainability composite indices used this method for 

aggregation e.g. [24] The human development index (HDI), The gender-related 

development index (GDI), The gender empowerment measure (GEM), [33] The 

Ecological Footprint (EF), Environmental Sustainability Index 2005 (ESI), The 

Environmental Vulnerability Index (EVI), Environmentally Adjusted Domestic 

Product (EDP) and [34] The sustainable development index in Thailand 2006.  
2) Power Averaging is a technique that places greater weight 

on components with higher values, and is usually used in deprivation indices, as the 

largest deprivation will have a more significant impact on the index and will not be 

offset by small deprivations in other components [35]. The formula as follow.  

 

 
 

Importantly, famous composite indicators were used this 

technique as Human Poverty Index 1, and 2 (HPI-1, HPI-2) of UNDP. For calculating 

the human poverty index, α = 3 has been chosen. This gives an elasticity of 

substitution of 1/2 and places greater weight on those dimension in which deprivation 

is larger. It does not, however, have the extremism of zero substitutability (given by α 

tending to infinity), nor the very high values of relative impact that are generated as α 

is raised (increasing the relative impact, in the case discussed above, from 4 to 6 as α 

goes from 3 to 5). There is inescapable arbitrariness in the choice of α. The right way 

to deal with this issue to explain clearly what is being assumed, as has been attempted 

here, so that public criticism of this assumption is possible. [36] 
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2.2 Logistic Regression  

 
2.2.1 Logistic regression concept  

Logistic regression is regression analysis which the out come 

variable is categorical [37], The goal of an analysis using this method is the same that 

of any model-building technique used in statistics: to find the best fitting and most 

parsimonious, yet biologically reasonable model to describe the relationship between 

an outcome (dependent or response) variable and set of independent (predictor or 

explanatory) variables. [38] Mainly, logistic regression classified two types as 1) 

Binary logistic regression, used to situation when that dependent variables is 

dichotomous or binary and 2) Multinomial logistic regression, used to situation when 

that dependent variables is polytomous (more two groups) [39], which binary logistic 

regression is model in this study. 

2.2.2 Assumption of binary logistic regression [37] 

1. The outcome variable is dichotomous (usually the score are coded 

“1” and “0”). 

2. Score on the outcome variable must be statistically independent 

of each other. 

3. The model must be correctly specified, that is, it should include 

all relevant predictors, and it should not include and irrelevant predictors. 

4. The categories on the outcome variable are assumed to be 

exhaustive and mutually exclusive, that is each person in the study is know to be a 

member of one group or the other but not both. 

 Note the binary logistic regression does not require normally 

distributed scores on the “Y” outcome variable, a linear relation between scores on 

“Y” and score on quantitative “X” predictor variables, or homogeneous variance of 

“Y” across levels of “X”. Because it requires less restrictive assumptions, binary 

logistic regression is widely viewed as a more appropriate method of analysis than 

multiple linear regression or discriminant analysis in much research situations where 

the outcome variable corresponds to membership in two groups. Even though fewer 

assumptions are involved in binary logistic regression, preliminary data screening is 

still useful and important. For example, it is a good idea to examine the expected 
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frequency in each cell. Like the chi-square test for simple contingency tables. A binary 

logistic regression does not perform well when many cells have expected frequencies 

less than 5. In addition, extreme outliers on quantitative predictor variables should be 

indentified. 

2.2.3 Logistic regression model 

In statistics, logistic regression (or binary logistic regression) is a 

model used for prediction of the probability of occurrence of an event by fitting data to 

a logistic curve [40]. It makes use of several predictor variables that may be either 

numerical or categories, which a logistic function or logistic curve (Figure 2-1) is the 

most common sigmoid curve (a curve having an "S" shape. Often, sigmoid function 

refers to the special case of the logistic function). It models the S-curve of growth of 

some set P. The initial stage of growth is approximately exponential, then, as 

saturation begins, the growth slows, and at maturity, growth stops. [41] 

 

 
Figure 2-1: Logistic function Source: Wikipedia, 2008 [41] 

 
From figure 2-1, the dependent (Y) have 2 values as 1 and 0, which 

Y=1 is event and Y= 0 is no event. Logistic function (independent > 1) is defined by 

the mathematical formula (Equation 9) as a transformation of “Logit (P)” that is 

central to logistic regression (logit transformation which, some text called logged 

odds). The important of this transformation is that Logit (P) has many of the desirable 

properties of a linear regression model. The logit is linear in its parameters, may be 

continuous, and many range from , depending on the range of X 

(independent).   
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LogitሺPሻ  ൌ log ൤
P

1 െ P
൨ ൌ β0 ൅ β1X1 ൅ β2X2 ൅ ൅ڮ βnXn        Equation 9 

      or 

   
    P ൌ  

1
1 ൅ expβ0 ൅ β1X1 ൅ β2X2 ൅ڮ൅βnXn

 
 

 
2.2.4 Fitting the logistic regression model  

The overall “fit” measure that most often used to assess binary 

logistic regression model is the Log likelihood (LL) function. LL is analogous to the 

sum of squared residuals in multiple linear regression, that is, the large the (absolute) 

values of LL, the poorer the agreement between the probabilities of group membership 

that are generated by the logistic regression model and the actual group membership. 

Although LL is called a “goodness-of-fit” measure, a larger absolute value of LL 

actually indicates worse model fit, it would be more intuitively natural to think of LL 

as “badness of fit” measure. SPSS report -2LL for model and for the in fit between 

models. Taking the difference between -2LL for the full model and -2LL for the null 

model yield a chi-square statistic with k degree of freedom (df), where is the number 

of predictors included in the full model, which some document called fitting model as 

Deviance (D or G) (Equation 10) [37,38].  

 

 

 
 

Moreover, some paper were supported other goodness-of-fit 

testing such as Hosmer and Lemeshow Test, which divide cases into 10 groups in 

order of predicted probabilities computes a chi-square statistic from observed and 

expected frequencies. If p <.05 that reject the null hypothesis that there is no 

difference between the observed and model-predicted proportions, therefore, that 

means non significant in chi-square test means good fitting model and the significance 

of model fit at p <.05 by Omnibus Tests of Model Coefficients (that included Step, 

Block, and Model) were shown good fitting model [39]. 

 



Fac. of Grad. Studies, Mahidol Univ.                 M.Sc. (Technology of Environmental Management) / 19 

2.3 Sustainable Agriculture 

 

2.2.1 Background Sustainable agriculture  

EAP [6] described the concept of sustainability is not new to farming 

practice, agricultural science, nor even to agricultural policy. It is now considered to 

have been a part of theory and practice in English agriculture for several hundred years 

until the mid-19th century. The term organic, as a descriptor for certain sustainable 

agriculture systems, appears to have been first widely used by Lord Northbourn (1940) 

in his book "Look to the Land", term to describe farming systems that focused on the 

farm as a dynamic, living, balanced, organic whole, or an organism.  

FAO [42] described the concept of Sustainable Agriculture and 

Rural Development (SARD) was one of a number of concepts that crystallized during 

the 1980s. SARD as a paradigm developed in response to the growing realization that 

national and international agricultural policies and programs should encompass a wide 

range of economic, environmental and socio-cultural issues in addition to the 

traditional areas of agricultural productivity, production and food security. The 

importance of the SARD concept was recognized and confirmed at the Rio Earth 

Summit (UNCED) in 1992, with Chapter 14 of Agenda 21 setting out the programs 

and specific actions needed to promote sustainable agriculture and rural development, 

and Member Nations committing themselves to these programs and actions.  

SARD had goals into 12 interlinked programs areas: (1) agricultural 

policy review, planning, and integrated programming in the light of the 

multifunctional aspect of agriculture, particularly with regard to food security and 

sustainable development, (2) ensuring people’s participation and promoting human 

resource development for sustainable agriculture and rural development, (3) improving 

farm production and farming systems through diversification of farm and non-farm 

employment and infrastructural development, (4) land-resource planning, information 

and education for agriculture, (5) land conservation and rehabilitation, (6) water for 

sustainable food production and rural development, (7) conservation and sustainable 

utilization of plant genetic resources for food and sustainable agriculture,                  

(8) conservation and utilization of animal genetic resources for sustainable agriculture, 

(9) integrated pest management and control in agriculture, (10) sustainable plant 
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nutrition to increase food production, (11) rural energy transition to enhance 

productivity, and (12) evaluation of the effects of ultraviolet (UVB) radiation on plants 

and animals caused by the depletion of the stratospheric ozone layer. [43] 

2.2.2 Definition sustainable agriculture 

At present sustainable agriculture was blueprint all over the world, 

bring about several definition of sustainable agriculture have been proposed, and the 

quoted here all embody a sensitivity towards the multidimensional nature of 

sustainability. 

FAO referred to a process which is ecologically sound, 

environmentally sustainable, economically viable, socially just, culturally appropriate, 

humane, based on a holistic scientific approach and productive over the long term [4]. 

FAO defined SARD (Sustainable Agriculture and Rural Development) as a process 

which meets the following criteria: [44] 

• Ensures that the basic nutritional requirements of present and 

future generations, qualitatively and quantitatively, are met while providing a number 

of other agricultural products.  

• Provides durable employment, sufficient income, and decent 

living and working conditions for all those engaged in agricultural production. 

• Maintains and, where possible, enhances the productive 

capacity of the natural resource base as a whole, and the regenerative capacity of 

renewable resources, without disrupting the functioning of basic ecological cycles and 

natural balances, destroying the socio-cultural attributes of rural communities, or 

causing contamination of the environment. 

• Reduces the vulnerability of the agricultural sector to adverse 

natural and socio-economic factors and other risks, and strengthens self-reliance. 

CSREES [5] noted Sustainable agriculture (U.S. Code Title 7, 

Section 3101) means an integrated system of plant and animal production practices 

having a site-specific application that will over the long-term:  

• Satisfy human food and fiber needs. 

• Enhance environmental quality and the natural resource base 

upon which the agriculture economy depends. 
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• Make the most efficient use of nonrenewable resources and on-

farm resources and integrate, where appropriate, natural biological cycles and controls. 

• Sustain the economic viability of farm operations. 

• Enhance the quality of life for farmers and society as a whole. 

EAP [6] interpreted sustainable agriculture is both a philosophy and 

a system of farming. It has its roots in a set of values that reflects an awareness of both 

ecological and social realities. It involves design and management procedures that 

work with natural processes to conserve all resources and minimize waste and 

environmental damage, while maintaining or improving farm profitability. Working 

with natural soil processes is of particular importance. Sustainable agriculture systems 

are designed to take maximum advantage of existing soil nutrient and water cycles, 

energy flows, beneficial soil organisms, and natural pest controls. By capitalizing on 

existing cycles and flows, environmental damage can be avoided or minimized. Such 

systems also aim to produce food that is nutritious, and uncontaminated with products 

that might harm human health.  

AAFC [7] recommend sustainable development is development that 

meets the needs of the present without compromising the ability of future generations 

to meet their needs. For future generations to be at least as well off as we are today, 

they must have the capacity to generate those goods and services that contribute to 

their well-being. The capacity to generate well-being depends on the availability of 

capital, of which there are three types:  

• Human capital: levels of education, skill, knowledge, 

economic wealth, and physical infrastructure. 

• Social capital: the set of rules, relationships, and institutions 

that allow societies to function effectively. 

• Natural capital: the biophysical environment, its resources 

and processes. 

ATTRA [8] interpreted sustainable agriculture is one that produces 

abundant food without depleting the earth’s resources or polluting its environment. It 

is agriculture that follows the principles of nature to develop systems for raising crops 

and livestock that are, like nature, self-sustaining. Sustainable agriculture is also the 
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agriculture of social values, one whose success is indistinguishable from vibrant rural 

communities, rich lives for families on the farms, and wholesome food for everyone.  

APHD [9] recommend sustainable agriculture is based on holistic 

approach that enhances people’s understanding of social, economic and environmental 

dynamic linkages and helps them to find optimum level of balance for farming. In 

short, sustainable agriculture is defined as integrated farming system that is 

environmentally sustainable, socially just and empowering, economically beneficial 

and culturally favorable. Components of sustainable agriculture are: 

• Environment: should be based on agro-ecological principles and 

environmental integrity. 

• Social: should be empowering and should address social equality 

and health concerns of the poor. 

• Economic: should lead to food security, economic viability and 

should empower farmers to take up technically sound farming enterprises. 

In Thailand, the term “Sustainable Agriculture” was agreed the 

UNCED conference in South America in 1992 (Agenda 21). Sustainable Agriculture 

concerns with agriculture practices which help to create balance among economic, 

social, and environmental area. It is hoped that Sustainable Agriculture practices will 

help farmers in several ways such as more self-supporting, improve income, 

conservable existing natural resources and environment. Thus, there will be 

sustainability in socio-economic and environmental area [45]. Sustainable Agriculture 

was classified by Office of the National Economic and Social Development Board as 

follow: [10]  

• New Theory: agriculture system that have various kinds 

activities for production, by allocated ratio of farm approximately 30 % for transplant 

rice seedlings, 30% for grow garden plants, 30% for dig the pool, and 10 % for build 

the residence, respectively. 

• Natural Farming: Agriculture system that have most 

important four principles, i.e. (1) No Plowing, (2) No Wedding, (3) No Pesticides, and 

(4) No Chemicals. 
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• Organic Agriculture: Agriculture system which prohibits 

from chemical fertilizers and chemical pesticides, and gives precedence to organic 

manures and biological controls.  

• Integrated Farming:  Agriculture system that have more 

than two activities raised in the farm which these activities should support and relation 

together, and not effect to environmental.  

• Agro-forestry: Agriculture system which integrated forest 

and agricultural such as growing plant in the forest or growing plant cooperates 

domestic animal in the forest. 

 

2.4 Thai Hom Mali Rice  

 
2.4.1 Background Thai Hom Mali Rice 

Since 1950, Thailand was adjusted rice variety by Ministry of 

Agriculture and Cooperatives of Thailand which Sunthorn Seehanern official of the 

ministry of agriculture in the Chachoengsao Province, who was collected Khao 

DawkMali variety sampling amount 199 ear of paddy from Bang Khla field (include 

Bang Khla district, Ratchasan district, and Phanom Sarakham district) [46] and send 

for Pure line selection and compare growing at Khok Samrong Experiment Station 

(now as Lopburi Rice Research Center) in 1955. As a result of Khao DawkMali 

variety at 105 ear of paddy that had most quality, was certified on May 25, 1959 and 

set new name as Khao DawkMali 4-2-105 (4  means Bang Khla district, 2  means 

second variety as  Khao Dawk Mali, and 105 means variety at 105 form 199 ear of 

paddy). However, Khao Dawk Mali 4-2-105 has a short name as Khao Dawk Mali 105 

(KDML 105) [47]. Afterward, KDML 105 was changed heredity again by gamma ray, 

was happened that new variety as KDML 105'65G1U-45 and shot name as RD15, 

certified on April, 28 1978 [48], which RD15 has time less harvest than KDML 105 

about ten days [49].  

Since 2003, National Bureau of Agricultural Commodity and Food 

Standards defined “Thai Hom Mali Rice” is Cargo rice and White rice derived from 

paddy non-glutinous rice of the fragrant rice varieties which are sensitive to photo 
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period and cultivated as a main crop in Thailand, and which are certified by the 

Department of Agriculture, the Ministry of Agriculture and Cooperatives as being Kao 

Dok Mali 105 variety and RD 15 variety with a natural fragrant aroma depending on 

its age, and when cooked, such rice kernels shall have a tender texture [50]. In study 

just called Kao Dok Mali 105 variety and RD 15 variety as Thai Hom Mali Rice 

(THMR). 

2.4.2 The important of THMR 

1. Domestic sector 

In 2005, [51] Thailand had total area around 320.69 million rai 

(or 51.31 million ha) (100%), was counted as farm holding land covered 130.28 

million rai (or 20.84 million ha) (40.62%) which 104.74 million rai (or 16.76 million 

ha) (32.66%) were forest land and an unclassified land around 85.67 million rai (or 

13.71 million ha) (26.72%) (Figure 2-2). The most utilization of farm holding land 

was paddy land and it accounted 63.87 million rai (or 10.22 million ha) (49.03%) 

(Table 2-2).  
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Figure 2-2: Land Utilization of Thailand, 2005 
Source: Office of Agricultural Economics, 2006 [51] 
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Table 2-2: Type of farm holding land of Thailand, 2005 

Type Planted Area 
Million rai Million ha % 

Paddy Land 63.87 10.22 49.03 
Land under Fruit Tree and Tree crop 27.79 4.45 21.33 
Upland field Crop 27.40 4.38 21.03 
Residential Area 3.61 0.58 2.77 
Miscellaneous Land 2.75 0.44 2.12 
Waste Land 2.53 0.40 1.94 
Land under vegetable and Ornamental Plant 1.23 0.20 0.94 
Pasture Land 1.10 0.18 0.84 

Total 130.28 20.84 100 
Source: Office of Agricultural Economics, 2006 [51] 
1 hectare (ha) = 6.25 rai 
 

In 2006, the agricultural statistics of Thailand reported, the 

land use of paddy land increased 63.87 million rai (or 10.22 million ha) in 2005 to 

67.44 million rai (or 10.79 million ha) in 2006 and it got production 29.59 million 

tons. About 57.54 million rai (or 9.21 million ha) (85.32%) are devoted to growing in-

season rice and production 22.84 million tons (77.18%). Off-season rice was 

cultivated about 9.9 million rai (or 1.58 million ha) (14.68%) and production 6.75 

million tons (21.82%) [51] (Figure 2-3).  

 

 
Figure 2-3: Total planted area and total production of paddy land, 2006 

Source: Office of Agricultural Economics, 2006 [51] 
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During 1995-2005, [52] the average planted area and 

production of in-season rice field varieties amounted 57.33 million rai (or 9.17 million 

ha) and 20.65 million tons. The most of planted area and production major rice were 

THMR. (Table 2-3)  

 
Table 2-3: The average planted area and production of in-season rice field varieties 

1995-2005 

Type 
Planted Area Productions 

Million 
rai 

Million 
ha % Million 

tons % 
Khao Dawk Mali 105 15.90 2.54 27.74 4.81 23.32 
RD 6 15.29 2.45 26.67 4.78 23.14 
Native 8.91 1.43 15.54 2.82 13.64 
Photoperiod sensitive  6.15 0.98 10.73 2.67 12.92 
Photoperiod insensitive 5.86 0.94 10.22 2.96 14.36 
RD 15 1.72 0.28 3.00 0.56 2.70 
Suphan Buri 1 1.64 0.26 2.86 1.07 5.21 
Suphan Buri 60,90 1.41 0.23 2.45 0.68 3.28 
Pathum Thani 1 0.34 0.05 0.60 0.24 1.16 
Hawm Suphan Buri 0.08 0.01 0.13 0.04 0.19 
Khlong Luang 1 0.03 0.00 0.05 0.02 0.08 

Total 57.33 9.17 100 20.65 100 
Source: Office of Agricultural Economics, 2006 [52] 
1 hectare (ha) = 6.25 rai 

 

2. International sector 

The result of softness and fragrance of THMR when cooking 

should be popularity and acceptance by worldwide consumers. [53] Which Thailand 

had export quantity 2,202,798 ton in 2003 and increasing to 3,067,569 ton in 2007 

(Figure 2-4) that shows the fever of THMR in world food market. From planted area, 

productions, and the value export were confirmed in significant of THMR in domestic 

and international sectors. 
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Figure 2-4: The export quantity of THMR 2003-2007 

Source: Office of Agricultural Economics, 2008 [53] 

 

2.4.3 Unsustainable THMR 

1. Dependency synthetic production inputs (chemical fertilizers 

and chemical pesticides) 

The 1960s was a time of great hope for agriculture in 

developing countries. It marked the beginning of what became known as the green 

revolution [54], in terms of seed, chemical fertilizers, chemical pesticides, and 

equipments were importance input of them [55]. Many agricultural development 

strategies of the past several decades have recognized that uniform technologies (that 

fueled the success of the Green Revolution) and a linear process of technology transfer 

(with standard messages delivered to farmers by an extension service) are not the 

answer for the majority of the world’s resource-poor farmers [56]. 

Especially, Thailand first started import insecticide in 1960 

[57] and depend on synthetic productions (chemical fertilizers and chemical 

pesticides) [58, 59]. As results to the tendency of sum total import quantity synthetic 

productions were increasing all the time. (Figure 2-5, 2-6, 2-7).  
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Figure 2-5: The import quantity chemical fertilizers 2003-2007 

Source: Office of Agricultural Economics, 2008 [58] 
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Figure 2-6: The import quantity chemical pesticides 2003-2007 

Source: Office of Agricultural Economics, 2008 [59] 
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Figure 2-7: The total import quantity synthetic productions 2003-2007 

Source: Applied form Office of Agricultural Economics, 2008 [58, 59] 
 

Which comparative the total import quantity synthetic 

productions (4,450,633 ton) and the export quantity of THMR (3,067,569 ton) in 2007 

that indicated unsustainable situation of THMR (Figure 2-8). Particularly, majority of 

chemical fertilizers were used in the production of the major rice crop [57]. In 

addition, quantity utilization of chemical fertilizers in major rice crop increased from 

1,612,548 tons in 2001 to 1,677,751 tons in 2005 (Figure 2-9). [60] 
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Figure 2-8: The comparison total import synthetic productions  

and the export quantity of THMR 2003-2007 

Source: Applied form Office of Agricultural Economics, 2008 [53, 58, 59] 
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Figure 2-9: The quantity utilization of chemical fertilizers of in-season rice 

2001-2005 

Source: Office of Agricultural Economics, 2005 [60] 
 

2. Non-tariff barriers 

The World Trade Organization (WTO) is the legal and 

institutional foundation of the multilateral trading system, particularly Agreement on 

the Application of Sanitary and Phytosanitary Measures (SPS) and Agreement on 

Technical Barriers to Trade (TBT) should be controlled agri-food sector of members 

of WTO [61]. According to Thailand registered to member of WTO on December 28, 

1994 [62]. Therefore, Thailand should follow in SPS and TBT agreements, which 

main point of SPS and TBT as follows:  
1) SPS measure - any measure applied: [63,64] 

(1) To protect animal or plant life or health within the 

territory of the Member from risks arising from the entry, establishment or spread of 

pests, diseases, disease-carrying organisms or disease-causing organisms, 

(2) To protect human or animal life or health within the 

territory of the Member from risks arising from additives, contaminants, toxins or 

disease-causing organisms in foods, beverages or feedstuffs, 

(3) To protect human life or health within the territory 

of the Member from risks arising from diseases carried by animals, plants or products 

thereof, or from the entry, establishment or spread of pests, or 
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(4) To prevent or limit other damage within the territory 

of the Member from the entry, establishment or spread of pests. 

The SPS agreement gives the WTO the power to override a 

country's use of the precautionary principle (a principle which allows them to act on 

the side of caution if there is no scientific certainty about potential threats to human 

health and the environment). Under SPS rules, the burden of proof is on countries to 

demonstrate scientifically that something is dangerous before it can be regulated, even 

though scientists agree that it is impossible to predict all forms of damage posed by 

insects or pest plants [65].  

2) TBT is agreement that supported legitimate objectives are, 

inter alia: national security requirements, the prevention of deceptive practices, 

protection of human health or safety, animal or plant life or health, or the environment 

as follows  

(1) Technical regulation: document which lays down 

product characteristics or their related processes and production methods, including 

the applicable administrative provisions, with which compliance is mandatory. It may 

also include or deal exclusively with terminology, symbols, packaging, marking or 

labeling requirements as they apply to a product, process or production method. 

(2) Standard: document approved by a recognized body, 

that provides, for common and repeated use, rules, guidelines or characteristics for 

products or related processes and production methods, with which compliance is not 

mandatory. It may also include or deal exclusively with terminology, symbols, 

packaging, marking or labeling requirements as they apply to a product, process or 

production method. 

(3) Conformity assessment procedures: any procedure 

used, directly or indirectly, to determine that relevant requirements in technical 

regulations or standards are fulfilled. 

Indeed, the criteria of international trade through Non-tariff 

Trade Barriers (NTB), in terms of the WTO Agreement on SPS and TBT, has 

established a permitted level of chemical residues in imported agricultural products     

[66]. This, of course, has become a significant barrier to agricultural exports from 

developing countries such as Thailand to developed countries [67]. Significantly, the 
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more chemicals inputs that the Thai farmer inputs in the field, the more this will 

mitigate against the long-term viability of current production systems and, in 

particular, the demolition of the export barrier.  

 

2.5 Relevant Research 

 
2.5.1 Review of composite indicators 

At present, composite indicators (CI) are innovations which accepted 

in worldwide. According to more organization indicated situation of Thailand as 

follows (Table 2-4). 

1) The human development index (HDI) created by UNDP, 
HDI provides a composite snapshot of the national average of three important 

indicators of human well-being. It measures the average achievements in a country in 

three basic dimensions of human development: (1) A long and healthy life, as 

measured by life expectancy at birth, (2) Knowledge, as measured by the adult literacy 

rate (with two-thirds weight) and the combined primary, secondary and tertiary gross 

enrolment ratio (with one-third weight), and (3) A decent standard of living, as 

measured by GDP per capita in purchasing power parity (PPP) terms in US dollars. 

[24]  

2) 2008 Environmental Performance Index (EPI) created by 

Yale and Columbia University, the 2008 EPI offers a composite index of current 

national environmental protection efforts. Recognizing that on-the-ground conditions 

are the ultimate gauge of environmental performance, the EPI focuses on measurable 

outcomes that can be linked to policy targets and tracked over time. It builds on 

measures relevant to two core objectives: (1) Reducing environmental stresses to 

human health (the Environmental Health objective), and (2) Protecting ecosystems and 

natural resources (the Ecosystem Vitality objective). [68] 

3) 2007 KOF Index of Globalization (KOF index) created by 
Swiss Federal Institute of Technology, KOF index defines globalization to be the 

process of creating networks of connections among actors at multi-continental 

distances, mediated through a variety of flows including people, information and 

ideas, capital and goods. Globalization is conceptualized as a process that erodes 
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national boundaries, integrates national economies, cultures, technologies and 

governance and produces complex relations of mutual interdependence. More 

specifically, the three dimensions of the KOF index are defined as: (1) Economic 

globalization, characterized as long distance flows of goods, capital and services as well as 

information and perceptions that accompany market exchanges, (2) Political globalization, 

characterized by a diffusion of government policies, and (3) Social globalization, 

expressed as the spread of ideas, information, images and people. [69] 

4) The Sustainable Development Index in Thailand (SDI) 

created by National Economic and Social Development Board of Thailand, SDI was 

tool, which indicated achievement of The Eighth and Ninth National Development 

Plans periods. SDI covered (1) Economic dimension, (2) Social dimension, and (3) 

Environment dimension. [34]  

5) The Physical Quality of Life Index (PQLI) created by 

Agricultural Economics Ministry of Agriculture and Cooperatives Thailand, PQLI had 

target as indicating Quality of Life of Thai agriculturist in Seventh, Eighth and Ninth 

National Development Plans periods. PQLI included Economic dimension, Sanitation 

dimension, Education dimension, and Social dimension. [70]  

 

Table 2-4: Composite indicators (CI) indicated Thailand situation  

CI Creators Comments 

HDI (2005) UNDP  Thailand had rank at 78 of 177 
countries, scores as 0.781 

2008 EPI Yale &  
Columbia University  

Thailand had rank at 53 of 149 
countries, scores as 79.20 

KOF index (2007) SFIT  Thailand had ranked 59 of 122 
countries, scores as 56.87 

SDI (2006) NESDB  Thailand had scored as 69.72 
PQLI (2007) OAE  Thailand had scored as 0.7567 

 

2.5.2 Review of Thai Hom Mali Rice Cultivating Sustainability Practices 

(THMR-CSP) 

THMR-CSP are rice growing procedures, compiled from 1) THMR 

organic growing procedures by Land Development Department (LDD), Ministry of 

Agriculture and Cooperatives, 2) Environmentally friendly rice growing procedures by 
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The Pollution Control Department (PCD), Ministry of Natural Resources and 

Environment, 3) Organic rice growing procedures by Rice Research Institute (RRI), 

Ministry of Agriculture and Cooperatives, and 4) Rice growing procedures by The 

Project of Biological Way of Life for The Sustainable Development (PBWLSD), 

Electricity Generating Authority of Thailand and other documents which  THMR-CSP 

as follows: 

1. Soil preservation practices  

1.1 Crop rotation 

LDD [71] introduced before start rice growing around 

two month THMR farmers should use green manure fertilizer such as Jack bean or 

Sword bean, Cowpea, Crotalaria juncea etc. for increased nutrient and improved soil 

structure, according to PCD  [72] supported rice farmers should grown legume around 

their levee. Moreover, RRI [73] supported legume is important organic matter that 

benefit to rice productions.  

1.2 Soil mulching 

RRI [73] introduced rice farmers should not remove 

residues of seedling (such as rice straw) out of farm but should it for mulching, which 

residues of seedling were protected soil surface leaching (soil erosion).  

1.3 Non rice stubble burning 

PBWLSD [74] supported rice farmer rice should not 

rice stubble burning because rice stubble is organic matter that benefit to rice 

productions, in consistent with LDD [75] commented rice stubble burning should 

effect to decrease soil fertility. This result corroborates with RRI [73] supported rice 

stubble burning was destroyed organic matter and good microorganism for rice 

productions.  

2. Increasing production practices 

2.1 Seed selection 

PBWLSD [74] introduced rice farmers should sort out 

undeveloped paddy by egg and salt, according to LDD [71] supported before soaking 

seeds, rice farmers should winnow undeveloped seeds, which undeveloped seeds 

should float on developed seeds.     
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2.2 Organic fertilizer use 

LDD [76] supported soil management by organic 

fertilizer for rice growing should decrease chemical fertilizer utilization approximately 

50 % and rice production increased about 20 % consists with organic rice growing 

procedures  by RRI [73] introduced rice farmers should avoid chemical fertilizer. 

2.3 Seed immunization 

PBWLSD [74] introduced rice farmers should soaking 

seeds with EM (Effective Microorganisms), according to soaking seeds in copper 

sulfate for protected from rice diseases by RRI [73]. Also, PCD [72] supported before 

transplant rice seedlings, rice farmers should soaking seeds with organic fertilizer and 

herbal compound. 

3. Prevention production practices 

3.1 Non chemical fungicide use 

RRI [73] supported organic rice is grown and 

processed without the use of any synthetic chemicals as found, for example, in 

fertilizers, insecticides, pesticides, herbicides, fungicides etc., which cultural control of 

diseases should transfer to farmers by training. Effective control of diseases should 

begin before the farm is planted. Cultural controls play a key role in this effort, can 

help reduce the need for pesticides while still maintaining a healthy farm.  

3.2 Non chemical insecticide use 

LDD [71] introduced rice farmer should use natural 

products extract, for example, neem, tobacco and tinospora cordifolia etc. Especially, 

[77] LDD.7 (Land Development Department no.7) is enzyme substituted synthetic 

chemicals, it should decreased cost productions of rice farmers. According to rice 

other growing procedures RRI [73], PCD [72] and PBWLSD [74] supported natural 

products extract for their procedures.     

3.3 Non chemical herbicide use 

RRI [73] introduced rice farmers were avoided every 

synthetic chemicals for weed control, which rice farmers should use 1) Mechanical 

Control, 2) Manual Operation 3) Ecological Control, and 4) Integrated Control, 

according to LDD [71] supported rice farmers should begin control weeds before the 
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farm is planted, for example, tillage, mowing, mulching, hand weeding, crop rotation 

and crop competition etc. 
2.5.3 Review of independent variable 

1. Gender (GEN)  

In western Kenya, a case study of Marenya PP. and Barrett 

CB. [78] about household-level determinants of adoption of improved integrated 

natural resources and soil fertility management practices, they noted gender of 

households were positive significantly at 0.05, which male household heads were 

more likely to adopt than female household heads. On the other hand, Khan ZR. et al. 

[79] supported the female headed in western Kenya was more likely to adoption than 

male headed at significant at 0.05 with technology for control of cereal stemborers and 

Striga weed. Nevertheless, gender variable by other study was not relatively for 

instance, gender of farmers were insignificantly with integrated farming formats, a 

case study of Adul K. [80] at Buri Ram Province, Thailand, according to in Northern 

China by Yang P. et al. [81] noted gender of farmers were not relative with knowledge 

and practice on cultivation of Bt cotton in Northern China. 

According to Marenya PP., Gen will be positive relation with 

all models that mean THMR male farmers will follow in Thai Hom Mali Rice 

Cultivating Sustainability Practices (THMR-CSP) than THMR female farmers.  

2. Age (AGE)  

For the adoption of intensive monocrop horticulture in 

Southern Cameroon by Gockowski J. and Ndoumbe M. [82] indicated young farmers 

were more likely to adopt technology than old farmers at P<0.01, coherently to older 

farmers were less likely than younger farmers to adopt compost fertilizer technology 

in Burkina Faso at significance at 0.01 by Somda J. et al. findings [83]. On the 

contrary, the farmers' adoption of alley farming technology in Nigeria by Adesina A. 

and Chianu J. [84] and technical efficiency in Tanzanian sugarcane production of 

Msuya E. and Ashimogo G. [85] indicated older farmers were more adopt technology 

and use technical efficient than younger farmers at significance levels of 0.05 and 

0.10, respectively, whereas the cultivation may require a more sophisticated physical 

skill giving of the older farmers. However, some reports have found age of farmers to 

be an insignificant factor in their case study, for example Moxley RL. and Brandon 
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Lang K. [86] supported age of Jamaican peanut farmers were not relatively on new 

farm technology sustainability, in particularly at Lampang Province of Thailand which 

age of farmers were insignificantly relative to the adoption agro-forestry and 

integrated farming technology, Tawatchai S. findings [87]. 

According to Gockowski J. and Ndoumbe M. and Somda J. et 

al., AGE will be positive relation with all models that means young THMR-farmers 

will follow in THMR-CSP than old farmers.  

3. Education (EDU) 

From factors related to land use needs towards self sufficient 

economic concept of farmers in land reform area at Nakhon Ratchasima Province, 

Thailand by Peipukiew T. et al. [88] observed the farmers who had higher education 

level should more awareness with their land use needed than lower education, which 

they study were presented positive and significantly at 0.05. Correspondingly, the 

model of inefficiency determinants of vegetable farm in Samsun Province, Turkey by 

Bozoglu M. and Ceyhan V. [89] who noted years of schooling negatively affected 

technical inefficiency at significantly at 0.05 that means education increases the ability 

to perceive, interpret and respond to new events and enhances farmers’ managerial 

skills, including efficient use of agricultural inputs. On the contrary the model of 

Alexander C. et al. [90] supported years of school had a negative effect at significant 

at 99%, that means the farmers had lower education level, who were adopted GM 

(Genetically Modified) Soybean, correspond to the probability of adoption bagging 

technology in mango production at Philippines by Paderes AS. and Orden MEM. [91] 

undertaken educational had negative on the adoption of bagging technology in mango 

production at significant at 0.01 level because of  longer experience in production, 

mango producers have acquired knowledge and skills to protect mangoes from pests 

and diseases through other means of control other than bagging. Moreover, Pramote 

K. [92] recommended the decisions making of rice farmers at Roi Et Province, 

Thailand about organic or chemical fertilizers usage were not depended on farmers’ 

education. 

According to Peipukiew T. et al. and Bozoglu M. and Ceyhan 

V., EDU will be positive relation with all models that means THMR-farmers who high 

education level will follow in THMR-CSP. 
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4. Experience (EXP) 

Illukpitiya P. and Gopalakrishnan C. [93] described experience 

in farming of potato farmers in Sri Lanka, farmers who have been involved in 

agricultural activities on their land for a long time may have better personal 

knowledge of the impact of soil erosion on productivity, in particular experience in 

farming of decision-making in soil conversation, which their study indicated positive 

and significant at 0.05 level, according to Rahman S. [94] explained farmers’ 

Bangladesh who more experience in modern rice farming plays an important role in 

raising profitability at significant at 1% level. Other way round, the adoption of 

farmers for insect pest control by Panna S. [95] in Suphan Buri Province, Thailand that 

the adoption level of neem extract used differently by experience to use neem extract 

of farmers at 0.05, indeed, farmers who low experience should be adopted neem 

extract used than high experience farmers. However, some authors have stated that 

there is a indirect positive effect of experience variable, for example the promoting 

and developing quality of THMR project at Amnatcharoen Province, Thailand by 

Wichit N. [96] noted experience cultivation did not significant with THMR 

productions, correspondingly case study at Edo State, Nigeria of Erhabor PO. and 

Emokaro CO. [97] were shown framing experience not found to be significant 

determinants of the technical inefficiency of cassava farmers. 

According to Illukpitiya P. and Gopalakrishnan C. and 

Rahman S., EXP will be positive relation with all models that means THMR-farmers 

who more experience will follow in THMR-CSP. 

5. Household size (HS) 

Freeman Ade H. and Omiti J. [98] presented their model about 

fertilizer adoption in semi-arid areas of Kenya, that family size has a significant 

negative at the 10% level with fertilizer usage, that smaller family size are more likely 

adopted and applied greater quantities of fertilizer than larger family size. Differently, 

agro-forestry adoption in southern Malawi by Thangata PH. and Alavalapati JRR. [99] 

argued number of people in the household who contribute to farm work is significant 

(P<0.001), that when the household increases by one person, there will be an increase 

of 2% in the probability that the household will adopt agro-forestry. On the contrary, 

Punpugdee S. [100] presented family size was insignificant with the dependency on 
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protected area between communities engaging in agro-forestry and mono cropping in 

Chachoengsao Province, Thailand, correspond to farmers adoption of integrated 

farming in Chiang Mai Province, Thailand by Pitugpongjaroen T. [101] noted family 

size was not relative with farmers’ adoption. 

According to Thangata PH. and Alavalapati JRR., HS will be 

positive relation with all models that means THMR-farmers who large household size 

will follow in THMR-CSP. 

6. Food sufficiency (FOSC) 

From farmers’ willingness to pay (WTP) for rice landraces 

conservation in Kaski, Nepal by Poudel D. and  Johnsen FH. [102] presented higher 

WTP level was indicated by increasing of food sufficiency level that means farmers 

who high food sufficiency should be pay to landrace conversation than farmers who 

low food sufficiency that positive and significant at 0.05. Correspond with Floyd C. et 

al. [103] supported farmers who low food sufficiency were less likely to adopt 

agricultural technologies (P<0.001) in the western hills of Nepal. Rather, Jantopas S. 

[104] recommend degree of food insufficiency was not significantly affecting with 

villagers’ adoption on seedlings extension development project at Nan Province, 

Thailand. 

According to Poudel D. and Johnsen FH., FOSC will be 

positive relation with all models that means THMR-farmers who high food sufficiency 

in household will follow in THMR-CSP. 

7. Labor in household (LIH) 

Feleke S. and Zegeye T. [105] were presented the logistic 

adoption model of improved maize varieties in Southern Ethiopia, that the amount of 

labor force available in the household had a positive and significant influence on the 

log odds of adoption of improved maize varieties at P < 0.05, indicating that farmers 

with larger labor force are more likely to increase the adoption of improved maize 

varieties. Dissentingly at Suphan Buri Province Thailand, pesticide adoption model 

case study by Orkwaha N. [106] were confirmed family labor had negative and 

significant at P < 0.05 with pesticide adoption that means household should be used 

more labor for farm activity, for example weed control, and farm survey etc., which 

affected pesticide usage of farm was decreased, according to case study by 
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Siriwathanankul Y. and Noisange A. at Songkhla Province Thailand [107] who 

confirmed family labor had negative and highly significant correlation at P < 0.01 with 

adoption of forage crops for crossbred beef cattle because of a great labor in household 

should be find more food for crossbred beef cattle or driving the cattle go to grassland 

for find food by itself. Contrary to expectation of Pornchai P. et al. [108] described 

labors in household were insignificant with on using vetiver grass for watershed 

conservation at Chiang Mai Province, Thailand. 

According to Feleke S. and Zegeye T., LIH will be positive 

relation with all models that means THMR-farmers who more labor in household will 

follow in THMR-CSP. 

8. Effect of chemical inputs (ECI) 

From health risk behavior relating to insecticide uses among 

farmers in Saraburi Province, Thailand by Jittrabiab S. [109] noted acknowledgement 

of health risk were positive and significant at 0.01 with insecticide used, that mean 

when acknowledgement were increased that result to increasing of suitable insecticide 

used, correspond to Pumnumkem A. [110] commented overwhelmed by insecticides 

were relative and significant at 0.05 with to  farmer's adoption on safety vegetable 

cultivation in highland, Thailand. Moreover, according to the study of Atreya K. in 

Nepal [111] that knowledge of pesticides effects on environment was positively and 

significantly at 0.01 determined the willingness to pay for community integrated pest 

management, which means an individual who was aware of the adverse impacts of 

pesticides on environment more willing to pay than those who were unaware. 

Moreover, surprising in case study by Jarutud R. et al. [112] at Phitsanulok, Province 

that indicated organic farmer who used natural extract had the higher level of serum 

cholinesterase than the farmer who use pesticides, which the relation between farmer‘s 

behavior and the level of serum cholinesterase are significant at 0.05. Nevertheless, 

there was insignificant relationship between previous poisoning and cholinesterase 

level in farmers’ Nicaraguan who received the intensive training, normal training, and 

without training of IPM’s project by Allan JH. and Marianela C [113].  

According to Jittrabiab S., Pumnumkem A., and Atreya K., 

ECI will be positive relation with all models that means THMR-farmers who effected 

chemical used will follow in THMR-CSP. 
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9. Rice rituals (RR) 

Gomez KA. [114] described, for rice-growing of countries of 

Asia should be relative some spirit that depend on culture, belief or tradition, which 

the spirit of rice resides in the Rice Mother or the Rice Goddess. Especially the Rice 

Goddess of Thailand is Mae Posop who is the protector of rice. Thai people, since ancient 

times, believe that rice is important for their survival. Farmers in particular will hold 

various rituals that demonstrate their deep respect and gratitude to Mae Posop. 

Nowadays, DOAE [115] classified the rice rituals as follows 1) Cultivation ritual is 

firstly for start to cultivation, for example: ploughing ceremony, making sacrifice to 

earth, etc. 2) Worship ritual is offer sacrifice holy thing, for example: praying for 

rainfall, sacrificing fireworks, etc. 3) Maintenance ritual is request to holy thing, for 

example: making sacrifice to goddess of rice or guardian spirit, etc. 4) Harvest ritual is 

activity for reap, for example: apologizing to goddess of rice, inviting rice (or goddess 

of rice) to barn, and 5) Celebration ceremony is finished cultivation activity of 

farmers, for example: welcome back the rice, making sacrifice to ancestor, new rice-

eating ceremony, etc. Importantly, Iam T. [116] commented rice rituals were tool of 

ancient for teaches human coexist with nature, correspond to a case study of 

Mangsuwan C. [117] with adoption of agricultural innovation of the farmers in Sakon 

Nakhon Province, his study confirmed head of households who more follow up culture 

activities that shall be more adoption of agricultural innovation at positive and 

significant at 0.05 level. On the other hand, a case study by Ngampit S. [118] at Phra 

Nakhon Si Ayutthaya Province, Thailand that her predicted around 30 years rice-

culture should be exhausted in their community because of the lineages of farmer were 

not followed up in the footsteps of farmer occupation, also the age of farmers more 

than fifty years in nowadays. 

According to Mangsuwan C., RR will be positive relation with 

all models that means THMR-farmers who continued rice rituals will follow in 

THMR-CSP. 

10. Cooperative labors (CPTL) 

Her Royal Highness Princess Maha Chakri Sirindhorn [119] 

defined communal voluntary (or communal voluntary) is traditional practice, that 
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relative with  family members, neighbors or anyone living in the same village or group 

together and go from field to field to help each other to plough, to transplants, to 

harvest and to store the grains. This valuable custom creates fraternal love and 

cooperative spirits among the villagers. Coherently, factors related to process of 

indigenous rice production of farmers at Chiang Rai Province, Thailand by Markkool 

P. [120] described the cooperative labor such as cooperative rice seedlings were 

related with seedling management at the significance 0.05 level because of the rice 

seedlings are complex procedures that farmers will used cooperative labor form 

neighbor’s farmers to maintenance it. Nevertheless, highlights from Grisanaputi W.    

et al. [121] reported tendency of cooperative labor at Khon Kaen Province, Thailand 

were decreased, which cooperative labor for rice had five cooperatives in the past but 

their were remained three cooperatives which consists of 1) Cooperative Threshing, 2) 

Cooperative Barnyard Growing, and 3) Cooperative Rice Transporting in nowadays.   

According to Markkool P., CPTL will be positive relation with 

all models that means THMR-farmers who exchanged cooperative labor will follow in 

THMR-CSP. 

11. Farm size (FRS) 

Form the profit efficiency loss of Hom-Mali (or THMR) 

organic-rice growers in Thailand by Chaikityingjarean S. [122] which farm size 

showed a positive and significant at 0.01 that means large farm should be loss the 

profit than small farm size, according to the adoption organic farmer model of Lohr L. 

and Park TA. [123] were supported farm size was negative and significant at the 0.05 

level that smaller farms are more likely to adopt a more diverse set of alternative 

insect management practices. However, some analyses have found farm size to be 

positive or even to insignificantly correlate with their study, for instance the result of 

the integrated farming of farmer in Suphan Buri, Thailand by Treewannakul P. [124] 

that his study underlined cultivated farm size was positive and significant with 

farmers’ decision-making at 0.05 level that means farmers who had large farm that 

shall be decision-making process on integrated farming than the smaller farm size, 

whereas the smaller was limited about space for their plant. Similarly, Noppakun R. 

[125] had summarized farm size factor was positive and significant at the 0.01 level 

with Hom Mali Rice yield in Roi Et, Surin, and Si Sa Ket Provinces, Thailand. 
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Contrarily, Tanaseth A. [126] described farm size was insignificant correlation with 

attitude of farmers toward rice integrated pet management at Central Plain Region, 

Thailand. 

According to Chaikityingjarean S. and Park TA., FRS will be 

negative relation with all models that means THMR-farmers who smaller farm size 

will follow in THMR-CSP. 

12. Production costs (PDTC) 

From economic analysis of rice production under conventional 

practice and integrated pest management (IPM) practice at Chai Nat Province, 

Thailand of Mokkamakkul G. [127] was shown the cost of conventional rice 

production have higher production costs than IPM rice production at the difference 

significant level of 0.01, namely, production costs was conventional rice and IPM rice 

as 2,546.94 and 2,237.08 bath per rai, respectively. Particularly, BWLSDP [77] 

presented BWLSDP presented decreasing of production costs were important factor 

that rice farmer accepted the organic rice growing process of BWLSDP;  especially 

rice farmers in their study should be decreased production costs from 2,550 to 1,054 

baht per rai, (approximately 58.67 %). Likewise,  a case study in Mekong Delta, 

Vietnam by Berg H. [128] that confirmed production costs between Non-IPM farmers 

and IPM farmers were significant differently at P<0.05 which Non-IPM farmers have 

higher production costs than IPM farmers because they use larger amount of rice 

seeds, fertilizers and pesticides. Nevertheless, some researchers that shown a positive 

of production costs, such as economic analysis of Khao Dok Mali 105 paddy 

production under organic and chemical cultivation at Chiang Rai Province, Thailand 

of Chaisanchompoo A. [129] reported costs of organic fertilizer and pesticide and 

significantly explained the variation of rice yield in the organic treating at 0.01 level 

method and costs of chemical fertilizer and pesticide are the factors significantly 

affecting production yield at 0.05 level in chemical treating method, Additionally, 

Payanun K. [130] argued production costs were positive and significant (P<0.05) with 

the adoption rice technology of rice farmers at Chiang Rai, Suphan Buri, Khon Kaen, 

and Nakhon Si Thammarat Province Thailand. However, a case study at Kamphaeng 

Phet Province, Thailand production costs of rice farmers were insignificantly with 

organic fertilizer adoption by Payong J. [131] findings.   
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According to Mokkamakkul G., BWLSDP, and Berg H., 

PDTC will be negative relation with all models that means THMR-farmers who low 

production costs will follow in THMR-CSP. 

13. Quantity productivity (QP) 

From adoption of improved rice varieties model at South-

Western, Nigeria of Saka J.O. et al. [132] noted the yield rating of the improved rice 

varieties are the significant factors influencing both the decision of farmers to adopt 

the improved rice varieties and intensity of use at significant at p<0.01, according to 

the findings about factors to the adoption of technology of Hom Mali rice farmers by 

Charuphong R. [133] that production per rai of was positively significant at 0.001 

level with the adoption of technology of Hom mali production in Chachoengsao 

Province, Thailand. In contrast to farmers' adoption on natural farming at Nontaburi 

Province, Thailand by Teerapun S. [134] stated agriculturists who were grown more 

kind of fruits that should be less adoption rate on natural farming at negative 

significant 0.01 level. Additionally, other researchers were explained rice yields 

variable were insignificant. But Saengchan N.’s case study [135] that Khao Dawk 

Mali 105 rice yields were not influenced with adoption of soil improvement of organic 

soil doctor volunteers and farmer leaders at Roi Et Province, Thailand, in conformity 

with evidence on Integrated Pest Management (IPM) in Bangladesh by Dasgupta S. et 

al. [136] that underlined the productivity of IPM rice farming is not significantly 

different from conventional farming. 

According to Saka J.O. et al and Charuphong R., QP will be 

positive relation with all models that means THMR-farmers who high paddy 

production will follow in THMR-CSP. 

14. Fertilizer use (FTZU) 

From Thomya A.’s survey [137] for analysis of rice production 

efficiency in Lop Buri Province, Thailand that her result presented nitrogen fertilizer 

was positive factor and significantly at 0.01 with determining rice yield, if rice farmers 

applied nitrogen fertilizer 1% that results in paddy production should be increased 

0.2094 %, coherently, case study of subsistence farmers from East Ethiopian 

Highlands by Bekele W. [138] were supported farmers’ experiences in chemical 

fertilizer use positively and very significantly (P< 0.01) influence preference for 
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intervention in the areas of irrigation development, particularly plant growth is crucial 

to get higher yields from the use of chemical fertilizers.  In contrast to impact of 

informal regulation of pollution on water quality in rivers in India by Goldar B. and 

Banerjee N. [139] were underlined high fertilizer use negative and statistically 

significant coefficients with effect of informal regulation of pollution on water quality 

in rivers in India, in conformity with a case study of NESDB [10] showed chemical 

fertilizer rates of agriculturists, who changes to sustainable agriculture practice that 

decreased fertilizers usage from 845 to 231 kilogram per year. 

According to NESDB and Goldar B. and Banerjee N., FTZU 

will be negative relation with all models that means THMR-farmers who low fertilizer 

use will follow in THMR-CSP. 

15. Pesticide use (PTCU) 

From rice varietal diversity management in Nepal of Rana R. 

et al. [140] noted use of chemical insecticides was factor with significant positive 

(P<0.05) influence on diversity of modern varieties (MVs) on-farm which MVs-farers 

shall be used for controlled pests in the primarily for MVs. The differences results 

obtained in rice growing provinces groups at Thailand that included: Kamphaeng Phet, 

Nakhon Sawan, Kalasin, Udon Thani and Ang Thong by Sa-ardying C. [141] which 

his document considered chemical insecticides using had negatively and significantly 

at 0.01 that affected to participation of rice farmers in the farmer field school project 

that means number of household numbers who applied chemicals had negative 

relationship with the possibility of farmers to complete the course, correspond to pest 

management training in farmer field schools, Indonesia by Feder G. et al. [142] that 

indicated that farmers with higher IPM knowledge scores utilized statistically 

significantly less pesticides at significantly at 0.01 level. Similar results are reported 

by LDD [143] for rice farmers, who change to bio-technology that reduced pesticides 

usage from 0.48 to 0.09 liter (approximately 15.92 %). Furthermore, Oladeebo JO. and 

Fajuyigbe AA. [144] undertaken amount spent on agrochemicals were insignificant 

influence on the level of technical efficiency of upland rice farmers in Osun State, 

Nigeria. 
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According to Sa-ardying C., Feder G. et al. and LDD, PTCU 

will be negative relation with all models that means THMR-farmers who low pesticide 

use will follow in THMR-CSP. 

16. Soil fertility (SOFY) 

Form document by LDD [145] was used six indicators for 

evaluates soil fertility levels that included:  (1) pH (2) organic matter, (3) cation 

exchange capacity, (4) base saturation, (5) available phosphorus, and (6) available 

potassium, [146] generally, LDD could divide soil fertility levels of Thailand as two 

levels, namely (1) Low level and (2) Moderate level (not included water and slop 

complexes area). Especially, Bangladesh’s rice system, by Rahman S. and Parkinson 

RJ. [147] analyzed soil fertility was significantly positive on rice production at 0.01 

level at Bangladesh, this confirms that for these rice farmers, high inherent soil 

fertility leads to greater yields, coherently, the of factors affecting farmers’ quantity 

decisions of precision farming technology adoption in the South, Southwest, and 

Northeast Ohio regions, United States by Isgin T. et al. [148] supported farmers who 

higher quality soils fertility were adopted precision farming technology at significance 

levels of 0.05, according to Binam JN. et al. [149] stated quality of soils was 

negatively associated with technical inefficiency in Groundnut (P < 0.05), Maize (P < 

0.05), and Maize–groundnut (P < 0.01) farming, respectively, which farmers were 

located in fertile soil regions exhibit higher level of efficiency than those in less fertile 

regions. Contrarily, highlights from Ethiopian highlands by Amsalu A. and de Graaff J. 

[150] analyzed agriculturists who low soil fertility were continued use of the stone 

terraces for soil and water conservation in their farm at significantly P<0.05 level. 

Nonetheless, soil and water conservation decision behavior of farmers in the Ethiopia 

by Bekele W. and Drake L. [151] provided soil fertility did not influence plot-level 

conservation decisions by farmers in their study area.  

According to Rahman S. and Parkinson RJ., Isgin T. et al. and 

Binam JN. et al., SOFY will be positive relation with all models that means THMR-

farmers who have moderate level in soil fertility will follow in THMR-CSP. 

17. The risk of plants being killed by natural disasters (NDR) 

From binary logistic regression model in the semiarid Loess 

Plateau of China by He X-F. et al. [152] remarked the index of land degradation in the 
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villages where the farmers live is positively significant (at 10% level) in explaining 

Rainwater Harvesting and Supplementary Irrigation Technology (RHSIT) adoption, 

that farmers in a given village will adopt RHSIT that will increase with the level of 

erosion problems in the village. However, in contrast to Qianwen G. and Junbiao Z. 

[153] survey of research in Anhui Province, China, they underlined proportion of 

crop-affected area (like natural disasters include floods, droughts, and other 

agricultural disasters) in cultivated area and rural poverty rate was negatively and 

significantly 0.05, because of farmers still could increase their abilities against 

disasters, and governments should help farmers in the affected areas resume 

cultivation after disasters. Furthermore, the research of Wubeneh NG. and Sanders JH. 

[154] that investigated rainfall risk was not significant in both equations (i.e. striga 

resistant sorghum varieties model and inorganic fertilizer model) in Tigray, Ethiopia. 

According to Qianwen G. and Junbiao Z., NDR will be 

negative relation with all models that means THMR-farmers who low nature disasters 

risk will follow in THMR-CSP. 

18. The risk of plants being killed by pests (PR) 

From farmers’ adaptation to climate change in Southern Africa 

by Nhemachena C. and Hassan R. [155] reported farmers who were aware of changes 

in climatic conditions have higher chances of management, for instance different 

varieties practices and crop diversification practices at significance levels of 0.01. 

Contrast to adoption and diffusion of IPM Technology in Jogjakarta Province, 

Indonesia by Mariyono J. [156] demonstrated pest infestation was negative relation 

with yield of irrigated rice farm at significant at 1 %, which means pest infestation 

decreased that result to yield of rice increased, which one important factor is that all 

farmers face the same problems of massive pest infestation and the farmers get 

incentives in adopting the IPM technology in coping with the risk of crop loss, agree 

with incidence of pest on crops (like insects, weed and diseases) of Bonabana-Wabbi 

J. [157] indicated negative sign on the disease variable, that is farmers who have a low 

level of disease that adopted celosia adoption and disease control in their farm at 

significant at 1%, in conformity with Kipkoech AK. et al. [158] observed stemborer 

infestation significantly negatively (P<0.001) that affected the Technical Efficiency 

(TE) of maize production in Kenya, suggestion that while decreasing of stemborer 
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infestation has effect to increasing of maize production. On the other hand, Wale M. et 

al. [159] elicited number of internodes per plant, borer damage variables and borer 

density did not significantly affect cereal yield losses in Ethiopia. 

According to Mariyono J., Bonabana-Wabbi J., and  Kipkoech 

AK. et al., PR will be negative relation with all models that means THMR-farmers 

who low pests risk will follow in THMR-CSP. 
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CHAPTER III 

RESEARCH METHODOLOGY 

 

 
The research methodology presented the four provinces target of THMR 

cultivation and THMR farm households target population, sampling size, variables 

measurement, research tool, questionnaires allocation, binary logistic regression 

method, and composite indicators method as follow: 

 

3.1 The Four Provinces Target of THMR Cultivation and THMR 

Farm Households Target Population 
3.1.1 Regions grouping by purposive sampling that applied from the in-

season rice field variety databases (1995-2005) of Office of Agricultural Economics. 

From the in-season rice field variety databases could indicate THMR (included: Khao 

Dawk Mali 105 and RD 15) was the most planted area and the most productivity.     

The regions grouping divided into four regions i.e., Northern 17 provinces, North-

eastern 19 provinces, Central 26 provinces, and Southern 14 provinces (Figure 3-1). 
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Figure 3-1: Regions grouping  
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3.1.2 Five provinces selecting by purposive sampling in each regions with the 

most planted area criterion (Figure 3-2). 
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Figure 3-2: Five provinces selecting  

 

3.1.3 One province selecting by purposive sampling again in each region 

with the most productivity and the percentage of chemical fertilizer use criterions 

(Figure 3-3).  
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Figure 3-3: One province selecting  

 
The results of five provinces selecting as follows: 

1. Northern: Chiangrai had average planted area 1,812,490 rai   

(289,998 ha), averaged productivity 435 kg., and averaged chemical fertilizer use 

87.03 %; Pisanulok had average planted  area 1,668,120 rai (266,899 ha), averaged 

productivity 352 kg., and averaged chemical fertilizer use 79.62 %; Phayao had 

average planted area 1,594,680 rai (255,149 ha), averaged productivity 463 kg., and 
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averaged chemical fertilizer use 88.90 %; Nakhonsawan had average planted  area 

1,275,760 rai (204,122 ha), averaged average productivity 349 kg., and averaged 

chemical fertilizer use 92.57 %; and Petchaboon had average planted area 419,810 rai 

(67,170 ha), averaged productivity 444 kg., and averaged chemical fertilizer use    

77.95 %. 

2. North-eastern: Surin had average planted area 25,329,544 rai 

(4,052,727 ha), averaged productivity 306 kg., and averaged chemical fertilizer use 

95.55 %; Buriram had average planted area 20,424,931 rai (3,267,989 ha), averaged 

productivity 295 kg., and averaged chemical fertilizer use 94.93 %; Sisaket had 

average planted  area 18,569,888 rai (2,971,182  ha), averaged productivity 306 kg., 

and averaged chemical fertilizer use 96.46 %; Nakhonratchasima had average planted 

area 17,375,276 rai (2,780,044 ha), averaged productivity 269 kg., and averaged 

chemical fertilizer use 92.71 %; and Ubonratchathani had average planted area 

14,821,117 rai (2,371,379 ha), averaged productivity 275 kg., and averaged chemical 

fertilizer use 92.84 %. 

3. Central: Srakaew had average planted  area 2,953,466 rai          

(472,555 ha), averaged productivity 269 kg., and averaged chemical fertilizer use 

91.32 %; Lopburi had average planted area 2,788,086 rai (446,094 ha), averaged 

productivity 338 kg., and averaged chemical fertilizer use 88.39 %; Suphanburi had 

average planted area 1,352,268 rai (216,363 ha), averaged productivity 280 kg., and 

averaged chemical fertilizer use 94.35 %; Chachoengsao had average planted area 

994,996 rai (159,199 ha), averaged productivity 335 kg., and averaged chemical 

fertilizer use 96.20 %; and Prachinburi had average planted  area 882,078 rai (141,132 

ha), averaged productivity 282 kg., and averaged chemical fertilizer use 90.10 %. 

4. Southern: Nakhonsithammarat had average planted area  

166,792 rai (26,687 ha), averaged productivity 260 kg., and averaged chemical 

fertilizer use 94.09 %; Phatthalung had average planted  area 146,091 rai (23,375 ha), 

averaged productivity 299 kg., and averaged chemical fertilizer use 96.63 %; 

Suratthani had average planted area 67,635 rai (10,822 ha), averaged productivity 387 

kg., and averaged chemical fertilizer use 72.91 %; Songkhla had average planted area 

55,879 rai (8,941 ha), averaged productivity 309 kg., and averaged chemical fertilizer 
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use 96.00 %; Ranong had average planted area 3,186 rai (510 ha), averaged 

productivity 213 kg., and averaged chemical fertilizer use  65.91 %. 

The results of one province selecting as follows: 

1. Northern case study was Phayao province because of 

productivity and chemical fertilizer use criterions. 

2. North-eastern case study was Sisaket province, because of 

productivity and chemical fertilizer use criterions. 

3. Central case study was Chachoengsao because of yield 

productivity and chemical fertilizer use criterions. 

4. Southern case study was Nakhonsithammarat, as a result of 

there was only province that grow THMR in 2006 (checked from 5 provinces 

selecting)  

All results of purposive sampling for provinces targets were shown 

Figure 3-4-3-7. 

 

 
Figure 3-4: Provinces target of Northern 

1 hectare (ha) = 6.25 rai 

 

Phayao 
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Figure 3-5: Provinces target of North-eastern 

1 hectare (ha) = 6.25 rai 

 

 
Figure 3-6: Provinces target of Central 

1 hectare (ha) = 6.25 rai 

 

Sisaket 

Chachoengsao 
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Figure 3-7: Provinces target of Southern 

1 hectare (ha) = 6.25 rai 

 

3.1.4 THMR farm households target population was found by calling to 

Agricultural district office in one province selecting, which consists of Phayao (PHY), 

Sisaket (SSK), Chachoengsao (CCS), and Nakhonsithammarat (NSTR) for checking 

to THMR farm households target population in district and sub district that the most 

productivity, the results were showed in Table 3.1 and described as follows: 

  

Table 3-1: The THMR farm households target population  

Region Provinces Districts Sub districts THMR 
farm household 

Northern PHY CH TRT 1,620 
North-eastern SSK RS DU 1,213 
Central CCS RCS BK    120 
Southern NSTR PKR NR    463 
 Total   3,416 
Source: Chun, Rasisalai, Ratchasan, and Phrom Khiri Agricultural Districts Office, 
2007 

 

The results in Table 3.1 showed Thungruangthong (TRT) was sub district at 

Chun (CH) district, which TRT sub district more productivity than other sub district; 

there had 1,620 farm households.  

Du (DU) was sub district at Rasisalai (RS) district, which DU sub district 

more productivity than other sub district; there had 1,213 farm households. 

Nakhonsi - 
thammarat  
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Bangkha (BK) was sub district at Ratchasan (RCS) distric, which BK sub 

district more productivity than other sub district; there had show 120 farm households. 

Nariang (NR) was sub district at Phromkhiri (PKR) district, which NRU sub 

district more productivity than other sub district; there had had 463 farm households, 

which total THMR farm households target population were 3,416 THMR farm 

households. 

  

3.2 Sampling Size 
Generally, the sampling size calculating will be consider type of population, 

which can classify i.e., 1) Finite population (A population of individuals which can 

counted in number and 2) Infinite population (A population of individuals which are 

can not counted in number.  

According to 3,416 THMR farm households was finite population, which 

Taro Yamane formula [160] was acceptable sampling size technique for finite 

population calculating. Therefore, Taro Yamane formula was sampling size 

calculating in study, which formula as follows:      

  

 

 
n  = Sampling size  

N = THMR farm household 

e = Error term at 0.05 

 

 
 

      = 358 THMR farm households  

 

The 358 THMR farm households were minimum sampling size that 

acceptable with error term at 0.05 by Taro Yamane formula. Nevertheless, THMR 

farm households in case study were differently, for instance TRT sub district and 
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Bangkha sub district (1,620 and 120 THMR farm household). As the result of 

differential sampling size that lead to sample size increasing from 358 to 528 THMR 

farm households, which consists of TRT sub district was 136; DU sub district  was 

136; BK sub district was 120; and NR sub district was 136 (Table 3-2).  

 

Table 3-2: The sampling size 

Sub districts THMR farm household Sampling size 

TRT 1,620 136 
DU 1,213 136 
BK    120 120 
NR    463 136 
Total 3,416 528 
Source: Chun, Rasisalai, Ratchasan, and Phromkhiri Agricultural Districts Office, 
2007 
 

3.3 Variables Measurement 
The variables in study were Gender (GEN), Age (AGE),  Education (EDU), 

Experience (EXP), Household size (HS), Food sufficiency (FOSC), Labor in 

household (LIH), Effect of chemical inputs (ECI), which consists of Herbicide 

effected (HCE); Insecticide effected (ICE); and Both effected (BOE), Rice rituals 

(RR), which consists of Cultivation ritual (CURT); Worship ritual (WSRT); Harvest 

ritual (HVRT); and Celebration ritual (CBRT), Cooperative labors (CPTL) which 

consists of Before growing (BFGR); After growing (AFGR); and Both before growing 

and after growing (BOGR), Farm size (FRS), Production costs (PDTC), Quantity 

productivity (QP), Fertilizer use (FTZU), Pesticide use (PTCU), Soil fertility (SOFY), 

The risk of plants being killed by nature disasters (NDR), and The risk of plants being 

killed by pests (PR) which consists of Weeds risk (WER); Animals risk (ANR); 

Diseases risk (DIR); and Insects risk (INR), and Thai Hom Mali Rice Cultivating 

Sustainability Practices (THMR-CSP). For variables measurement will classify 

dummy scale (Nominal), point scale (Interval), and percentage scale (Ratio) as 

follows: (Table 3-3).  
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Table 3-3: Type of variables measurement 

Variables Type of measure Scale 

Independent   
GEN Dummy (0 if male, 1 if female) Nominal 
AGE Year Ratio 
EDU Dummy (0 if primary, 1 if upper primary) Nominal 
EXP Year Ratio 
HS Number of member in household Ratio 
FOSC Percentage Ratio 
LIH Number of labor in household   Ratio 
ECI 

HCE 
ICE 
BOE 

 
Dummy (0 if no, 1 if yes) 
Dummy (0 if no, 1 if yes) 
Dummy (0 if no, 1 if yes) 

Nominal 

RR 
CURT 
WSRT 
HVRT 
CBRT 

 
Dummy (0 if no, 1 if yes) 
Dummy (0 if no, 1 if yes) 
Dummy (0 if no, 1 if yes) 
Dummy (0 if no, 1 if yes) 

Nominal 

CPTL 
BFGR 
AFGR 
BOGR 

 
Dummy (0 if no, 1 if yes) 
Dummy (0 if no, 1 if yes) 
Dummy (0 if no, 1 if yes) 

Nominal 

FRS Rai (1 hectare = 6.25 rai) Ratio 
PDTC Bath per rai Ratio 
QP Kilogram per rai Ratio 
FTZU Kilogram per rai Ratio 
PTCU Kilogram per rai Ratio 
SOFY Dummy (0 if low, 1 if moderate) Nominal 
NDR 1, lowest; 2, low; 3, moderate; 4, High; 5, Highest Interval 
PR 

WER 
ANR 
DIR 
INR 

 
1, lowest; 2, low; 3, moderate; 4, High; 5, Highest 
1, lowest; 2, low; 3, moderate; 4, High; 5, Highest 
1, lowest; 2, low; 3, moderate; 4, High; 5, Highest 
1, lowest; 2, low; 3, moderate; 4, High; 5, Highest 

Interval 

Dependent   
THMR-CSP Year Ratio 
 

 

 

 

 

 



Kittipong Chaimanuskul                 Research Methodology / 58 

3.4 Research Tool  
 

For survey research in study, which questionnaire is tool and was designed 

that comprises of five pats as follows: 

3.4.1. Questions on household factors that included: GEN, AGE, EDU, EXP, 

FOSC, HS, LIH, and ECI variables.   

3.4.2. Questions on social factors that included: RR and CPTL variables. 

3.4.3. Questions on economic factors that included: FRS, PDTC, QPT, FTZU, 

and PTCU variables. 

3.4.4. Questions on environmental factors that included: SOFY, NDSR and 

PR variables. 

3.4.5. Questions on THMR-CSP as follows:  

1. Soil preservation practices i.e, Crop rotation, Soil mulching, and 

Non rice stubble burning. 

2. Increasing production practices i.e., Seed selection, Organic 

fertilizer use, and Seed immunization. 

3. Prevention production practices i.e., Non chemical fungicide use, 

Non chemical insecticide use, and Non chemical herbicide use.   

 

3.5 Questionnaires Allocation 
 

From 528 populations sampling, in study will allocate questionnaires (QT) to 

the village (V) in four sub-district i.e., TRT sub-district had 13 villages, DU sub-

district had 14 villages, BK sub-district had 6 villages, and NR sub-district had 8 

villages (Table 3-4). 

 
Table 3-4: The questionnaires allocation in all case studies 

Villages 
TRT  DU BK NR 

HS QT HS QT HS QT HS QT 
V1 197 17 112 12 112 30 46 14 
V2 118 10 137 15 137 20 58 17 
V 3 75 6 62 7 62 - 96 28 
V 4 142 12 106 12 106 - 43 13 
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Table 3-4: The questionnaires allocation in all case studies (cont.)  

Villages 
TRT DU BK NR 

HS QT HS QT HS QT HS QT 
V 5 196 16 87 10 87 40 69 20 
V6 116 10 73 8 73 30 62 18 
V 7 105 9 149 17 -  44 13 
V 8 185 15 69 8 - - 45 13 
V9 71 6 68 8 - - - - 
V 10 167 14 46 5 - - - - 
V 11 119 10 81 9 - - - - 
V12 49 4 118 13 - - - - 
V13 80 7 85 10 - - - - 
V 14 - - 20 2 - - - - 
Total 1,620 136 1,213 136 577 120 463 136 
Source: Chun, Rasisalai, Ratchasan, and Phromkhiri Agricultural District Office, 
2007 
 
3.6 Binary Logistic Regression Method 

 
In study used SPSS 16.0 versions for analysis Thai Hom Mali Rice 

Cultivating Sustainability Models (THMR-CSM), which all procedures as follows: 

1. Univariate analysis by Chi-Square statistics for screening all independent 

variables, that only independent variables with significant associations (P ≤ 0.25) with 

dependent variables were selected. 

2. Multivariate analysis by Binary Logistic Regression for checking 

independent variables, that only independent variables with significant associations    

(P ≤ 0.05) with dependent variables were selected by Wald statistic. 

3. Fitting model by 1) Log likelihood (LL) function, taking the difference 

between -2LL for the full model and -2LL for the null model, which  decreasing in -

2LL of full model that means good fitting model, 2)  Hosmer and Lemeshow Test, if 

chi-square test were not significant at P > 0.05 that means good fitting model, and  3) 

Omnibus Tests of Model Coefficients (that included Step, Block, and Model), If chi-

square test were significant at P < 0.05, that means good fitting model.  

4. Transforming significant variables to probability, which the Logit (P) 

(logistic regression model) has the form: 
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Where:   

 is the probability that the dependent variable (Y) is 1 (Follow 

THMR-CSP). 

 is the probability that the dependent variable (Y) is 

0 (Not follow THMR-CSP).  

 

is the intercept, and   are coefficients. 

 

 are measure the contribution of independent factors 

to the variations in P. 

 

5. The points of THMR-CSP (Table 3-5). 

 

Table 3-5: The points of Thai Hom Mali Rice Cultivating Sustainability Practices 

(THMR-CSP) 

Level of THMR-CSP (Points) Meaning 

8-15 High level that followed in THMR-CSP 
0-7 Low level that followed in THMR-CSP 
 

 

 

 

 

 



Fac. of Grad. Studies, Mahidol Univ.                 M.Sc. (Technology of Environmental Management) / 61 

3.7 Composite Indicators Method 
 

1. Normalizing indicators by distance from the group leader method (five 

years period of TT concept) as follows: 

 

 
 

Actual value         = Amount years that performs to  

                                           THMR-CSP 

Maximum value      = Five years period  

 

2. Aggregating indicators to indices by arithmetic averaging method as 

follows: 

 

 
 

3. Aggregating indices to composite indicators by arithmetic averaging 

method as follows: 

 

 
 

4. The level of THMR-CSI as follows: (Table 3-6) 

 
Table 3-6: The level of Thai Hom Mali Rice Composite Sustainability Indicators 

(THMR-CSI) 

Level of THMR-CSI (%) Meaning 

91-100 Excellent 
81-90 good 
71-80 Moderate 
61-70 Low 
0-60 Lowest 
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CHAPTER IV 

RESULTS OF STUDY 

 

 
In survey found THMR farm household decreasing at BK and NR sub districts, 

because of some THMR-farmers of BK sub district changed to off-season rice 

cultivation and some THMR-farmers of NR sub district changed to rubber tree 

cultivation. As result to total THMR farm household sampling size would like to 

change from 528 to 460 THMR farm households, which consist of TRT sub district 

were 136, DU sub district were 136, BK sub district were 65, and NR sub district were 

123 farm households. The results of these studies were presented in the subsequent 

section as follows: 

 

4.1 Summary Characteristics of THMR-Farmers  

 
4.1.1 Characteristics of household factors 

The household factors had Gender (GEN), Age (AGE),  Education 

(EDU), Experience (EXP), Household size (HS), Food sufficiency (FOSC), Labor in 

household (LIH), Effect of chemical inputs (ECI), which consists of Herbicide 

effected (HCE); Insecticide effected (ICE); and Both effected (BOE). The values of 

variables were shown in Table 4-1 and described as follows: 

 

Table 4-1: Summary variables of household factors all case studies 

Variables TRT DU BK NR 

GEN (%) 
Male 
Female 

82.4
17.6

62.5
37.5

 
69.2 
30.8 

52.0
48.0

AGE (Years) 51.71 53.17 52.17 52.70
EDU (%) 

Primary 
Upper primary 

76.5
23.5

83.1
16.9

 
80.0 
20.0 

87.8
12.2

EXP (Years) 20.75 28.35 35.55 14.80
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Table 4-1: Summary variables of household factors all case studies (cont.) 

Variables TRT DU BK NR 

HS (Persons) 3.49 3.96 4.43 4.40
FOSC (%) 43.58 64.81 59.38 50.31
LIH (Persons) 2.15 2.52 2.20 2.37
ECI (%)  

Herbicide effected (HCE) 
No 
Yes 

Insecticide effected (ICE) 
No 
Yes 

Both effected (BOE) 
No 
Yes 

86.8
13.2

94.1
5.9

98.5
1.5

83.8
16.2

100
-

97.8
2.2

 
 

84.6 
15.4 

 
95.4 
4.6 

 
87.7 
12.3 

84.6
15.4

94.3
5.7

97.6
2.4

 

The results in Table 4-1 showed, GEN of TRT sub district were 82.4 

% of male and 17.6 % of female, DU sub district were 62.5 % of male and 37.5 % of 

female, BK sub district were 69.2 % of male and 30.8 % of female, and NR sub 

district were 52.0 % of male and 48.0 % of female.            

AGE of farmers showed, TRT sub district were 51.71 years, DU sub 

district were 53.17 years, BK sub district were 52.17 years, and NR sub district were 

52.70 years.  

EDU’s head of household was primary level more than upper 

primary level in all study.  

EXP of farmers showed, TRT sub district were 20.75 years, Du sub 

district were 28.35 years, BK sub district were 35.55 years, and NR sub district 

were14.80 years.  

HS showed, BK sub district had 4.43 persons that more members in 

household than other case studies, followed by, NR sub district had 4.40 persons, DU 

sub district had 3.96 persons and TRT sub district had 3.49 persons. 

For FOSC showed, TRT sub district were 43.58 %, DU sub district 

were 64.81 %, BK sub district were 59.38 %, and NR sub district were 50.31 %. 

LIH showed, TRT sub district had 2.15 persons, DU sub district had 

2.52 persons, BK sub district had 2.20 persons, and NR sub district had 2.37 persons.  
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For ECI showed, the most THMR-farmers in all case studies were 

non effect from all chemical inputs (HCE, ICE, and BOE).  

4.1.2 Characteristics of social factors 

The social factors had Rice rituals (RR) that included: Cultivation 

ritual (CURT); Worship ritual (WSRT); Harvest ritual (HVRT); and Celebration ritual 

(CBRT). For Cooperative labors (CPTL) that included: Before growing (BFGR); After 

growing (AFGR); and Both before growing and after growing (BOGR). The values of 

variables were shown in Table 4-2 and described as follows: 

 

Table 4-2: Summary variables of social factors all case studies  

Variables TRT DU BK NR 

RR (%) 
Cultivation ritual (CURT) 

No 
Yes 

Worship  ritual (WSRT) 
No 
Yes 

Harvest  ritual (HVRT) 
No 
Yes 

Celebration ritual (CBRT) 
No 
Yes 

5.9
94.1

0.7
99.3

23.5
76.5

-
100

-
100

-
100

-
100

-
100

 
 

20 
80 

 
95.4 
4.6 

 
44.6 
55.4 

 
100 

- 

1.6
98.4

100
-

99.2
0.8

-
100

CPTL (%) 
Before growing (BFGR) 

No 
Yes 

After growing (AFGR) 
No 
Yes 

Both before growing and 
after growing (BOGR) 

No 
Yes 

91.2
8.8

91.2
8.8

58.8
41.2

98.5
1.5

96.3
3.7

96.3
3.7

 
 

75.4 
24.6 

 
98.5 
1.5 

 
 

64.6 
35.4 

50.4
49.6

95.1
4.9

91.9
8.1

 

The results in Table 4-2 showed DU sub district was firstly for 

toward in RR than other case study as 100 % in RR. The Second was TRT sub district 

that the percentages toward in RR, which consists of CUTR 94.1 %, WSRT 99.3 %, 
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HVRT 76.5 %, and CBRT 100 %. Thirdly, NR sub district had CUTR 98.4%, HVRT 

0.8%, and CBRT 100 %. Fourthly, BK sub district had CUTR 80 %, WSRT as 4.6 %, 

and HVRT 55.4 %.  

For CPTL showed, TRT sub district had BFGR 8.8 %, AFGR 8.8 %, 

and BOGR 41.2 %. DU sub district had BFGR 1.5 %, AFGR 3.7 %, and BOGR 3.7 %. 

BK sub district had BFGR 24.6 %, AFGR 1.5 %, and BOGR 35.4%.  NR sub district 

had BFGR 49.6 %, AFGR 4.9 %, and BOGR 8.1 %. 

4.1.3 Characteristics of economic factors 

The economic factors had Farm size (FRS), Production costs 

(PDTC), Quantity productivity (QP), Fertilizer use (FTZU), Pesticide use (PTCU). 

The values of variables were shown in Table 4-3 and described as follows: 

 

Table 4-3: Summary variables of economic factors all case studies 

Variables TRT DU BK NR 

FRS (rai), 1 hectare (ha) = 6.25 rai 29.79 18.46 33.49 7.56
PDTC (Baht) 1,170 1,237 1,571 1,628
QP (Kilogram per rai) 452 313 380 280
FTZU (Kilogram per rai) 38.49 45.86 43.44 15.78
PTCU (Kilogram per rai) 1.33 0.11 0.15 0.20

 

The results in Table 4-3 showed BK sub district were 33.49 rai        

(5.4 ha) that large farm size than other case study followed by TRT sub district were 

29.79 rai (4.8 ha), DU sub district were 18.46 rai (3.0 ha), and NR sub district were 

7.56 rai (1.2 ha).  

PDTC showed, NR sub district were 1.628 baht per rai that more 

production costs than other case studies, followed by BK sub district were 1,571 baht 

per rai, Du sub district were 1,237 baht per rai, and TRT sub district were 1,170 baht 

per rai.  

For QP showed, TRT sub district were 452 kilogram per rai that 

more quantity productivity than other case study followed by BK sub district were 380 

kilogram per rai, DU sub district were 313 kilogram per rai, and NR sub district were 

280 kilogram per rai. 
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FTZU showed, DU sub district were 45.86 kilogram per rai that 

more fertilizer use than other case studies followed by BK sub district were 43.44 

kilogram per rai, TRT sub district were 38.49 kilogram per rai, and NR sub district 

were 15.78 kilogram per rai.  

PTCU showed, TRT sub district were 1.33 kilogram per rai that 

more pesticide use than other case studies followed by NR sub district were 0.20 

kilogram per rai. BK sub district were 0.15 kilogram per rai, and DU sub district were 

0.11 kilogram per rai.    

4.1.4 Characteristics of environment factors 

The economic factors had Soil fertility (SOFY), The risk of plants 

being killed by nature disasters (NDR), and The risk of plants being killed by pests 

(PR) which consists of Weeds risk (WER); Animals risk (ANR); Diseases risk (DIR); 

and Insects risk (INR). The values of variables were shown in Table 4-4 and described 

as follows: 

 

Table 4-4: Summary variables of environment factors all case studies 

Variables TRT DU BK NR 

SOFY (%) 
Low level 
Moderate level 

52.5
47.5

100
-

 
- 

100 
100

-
NDR (Points) 3.11 3.77 4.25 2.75
PR (Points) 

Weeds risk (WER) 
Animals risk (ANR) 
Diseases risk (DIR) 
Insects risk (INR) 

3.05
1.55
3.32
3.98

3.71
1.68
2.17
3.68

 
3.11 
2.18 
2.52 
2.94 

2.89
3.87
1.96
3.53

 

The results in Table 4-4 showed, SOFY of TRT sub district was low 

level 52.5 % and moderate level 47.5 %. For DU sub district and NR sub district were 

low level, and BK sub district was moderate level only.  

NDR showed, TRT sub district were 3.11 points, DU sub district 

were 3.77 points, BK sub district were 4.25 points, and NR sub district were 2.75 

points. 
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PR showed, TRT sub district were WER 3.05 points, ANR 1.55 

points, DIR 3.32 points, and INR 3.98 points; DU sub district were WER 3.71 points, 

ANR 1.68 points, DIR 2.71 points, and INR 3.68 points; BK sub district were WER 

3.11 points, ANR 2.18 points, DIR 2.52 points and INR 2.94 points; and NR sub 

district were WER 2.89 points, ANR 3.87 points, DIR 1.96 points, and INR 3.53 

points. 

4.1.5 The points of THMR-farmers that followed in THMR-CSP 

The points of THMR-farmers that followed in THMR-CSP, which 

consists of 1) Crop rotation (CR), Soil mulching (SM), Non rice stubble burning 

(NRSB), and total points of Soil preservation practices (SP-P); 2) Seed selection (SS), 

Organic fertilizer use (OFU), Seed immunization (SI), and total points of Increasing 

production practices (IP-P); 3) Non chemical fungicide use (NCFU), Non chemical 

insecticide use (NCIU) Non chemical herbicide use (NCHU), and total points of 

Prevention production practices (PP-P). The points of THMC-CSP were shown in 

Table 4-5 and described as follows: 

 

Table 4-5: The years averaging follows in Thai Hom Mali Rice cultivating 

sustainability practices all case studies 

  
CR 

 
SM 

 
NRSB 

 
SP-P 

 
SS 

 
OFU 

 
SI 

 
IP-P 

 
NCFU 

 
NCIU 

 
NCHU 

 
PP-P 

 
TRT 0.14 3.82 4.34 8.30 4.67 2.74 0.07 7.49 4.07 0.66 2.07 6.81 

 
DU 1.00 4.54 3.51 9.05 3.22 4.35 0.10 7.67 4.88 3.96 2.76 11.60 

 
BK 1.54 4.92 3.95 10.41 5.00 1.55 0.05 6.60 4.26 3.02 1.17 8.45 

 
NR 0.07 4.09 3.95 8.11 4.90 1.02 0.10 6.02 4.70 2.48 3.00 10.18 

 

The results in Table 4-5 showed, TRT sub district had 1) CR had 

0.14, SM had 3.82, and NRSB had 4.34 that all points calculated to SP-P 8.30;            

2) SS had 4.67, OFU had 2.74, and SI had 0.07 that all points calculated to IP-P 7.49; 

and 3) NCFU had 4.07, NCIU had 0.66, and NCHU  had 2.07 that all points calculated 

to PP-P 6.81. 
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DU sub district had 1) CR had 1.00, SM had 4.54, and NRSB had 

3.51 that all points calculated to SP-P 9.05; 2) SS had 3.22, OFU had 4.35, and SI had 

0.10 that all points calculated to IP-P 7.67; and 3) NCFU had 4.88, NCIU had 3.96, 

and NCHU had 2.76 that all points calculated to PP-P 11.60. 

BK sub district had 1) CR had 1.54, SM had 4.92, and NRSB had 

3.95 that all points calculated to SP-P 10.41; 2) SS had 5.00, OFU had 1.55, and SI 

had 0.05 that all points calculated to IP-P 6.60; and 3) NCFU had 4.26, NCIU had 

3.02, and NCHU had 1.17 that all points calculated to PP-P 8.45. 

NR sub district had 1) CR had 0.07, SM had 4.09, and NRSB had 

3.95 that all points calculated to SP-P 8.11; 2) SS had 4.90, OFU had 1.02, and SI had 

0.10 that all points calculated to IP-P 6.02; and 3) NCFU had 4.70, NCIU had 2.48, 

and NCHU had 3.00 that all points calculated to PP-P 10.18. 

 

4.2 The Results of TRT Sub District 

 

4.2.1 Results of THMR-CSM 

1) Screening independent variables by Likelihood ratio test (LR) at           

P ≤ 0.25 and Expected count less than 5 that the results were shown in Table 4-6. 

 

Table 4-6: Screening variables in TRT sub district     

Variables in TRT 
SP-M IP-M PP-M 

LR P-value LR P-value LR P-value 

GEN 2.195 - 5.220 0.022* 0.611 0.434 
AGE 45.885 0.067* 37.762 0.261 43.417 0.106* 
EDU 2.328 0.127* 2.121 0.145* 0.001 0.981 
EXP 42.872 0.010* 31.042 0.153* 26.343 0.336 
HS 6.280 0.616 8.522 0.384 7.333 0.501 
FOSC 31.043 0.122* 26.627 0.272 30.009 0.149* 
LIH 1.542 0.673 2.662 0.447 2.625 0.453 
HCE 1.953 - 0.375 0.540 0.138 0.710 
ICE 2.723 - 0.067 0.796 2.755 - 
BOE 1.121 - 1.701 - 1.378 - 
CURT 0.640 0.424 0.067 0.796 1.717 - 
WSRT 0.323 0.570 0.844 0.358 1.484 - 
HVRT 3.989 0.046* 5.145 0.023* 1.468 0.226* 



Fac. of Grad. Studies, Mahidol Univ.               M.Sc. (Technology of Environmental Management) / 69 

Table 4-6: Screening variables in TRT sub district (cont.)     

Variables in TRT 
SP-M IP-M PP-M 

LR P-value LR P-value LR P-value 

CBRT - - - - - - 
BFGR 8.313 - 4.438 - 3.089 - 
AFGR 1.818 - 2.357 - 3.089 - 
BOGR 3.478 0.062* 8.781 0.003* 0.231 0.631 
FRS 51.932 0.098* 52.248 0.093* 52.086 0.095* 
PDTC 150.718 0.168* 187.476 0.002* 183.535 0.003* 
QP 83.163 0.045* 89.909 0.015* 96.167 0.005* 
FTZU 98.143 0.045* 113.905 0.003* 103.063 0.021* 
PTCU 81.196 0.239* 106.126 0.007* 136.216 0.000* 
SOFY 3.045 0.081* 0.000 0.986 0.456 0.499 
NDR 13.673 0.008* 11.327 0.023* 5.260 0.261 
WER 14.920 0.005* 16.956 0.002* 6.017 0.198* 
ANR 15.654 0.001* 2.961 0.398 2.856 0.414 
DIR 20.737 0.000* 12.325 0.015* 9.887 0.042* 
INR 22.118 0.000* 14.836 0.005* 8.268 0.082* 
(*) Significant at P ≤ 0.25 and (-) Expected count less than 5 (E < 5) 

 

The results in Table 4-6 indicated, SP-M had 17 variables, which 

consists of AGE, EDU, EXP, FOSC, HVRT, BOGR, FRS, PDTC, QP, FTZU, PTCU, 

SOFY, NDR, WER, ANR, DIR, and INR.  

IP-M had 14 variables, which consists of GEN, EDU, EXP, 

HVRT, BOGR, FRS, PDTC, QP, FTZU, PTCU, NDR, WER, DIR, and INR.  

PP-M had 11 variables, which consists of AGE, FOSC, HVRT, 

FRS, PDTC, QP, FTZU, PTCU, WER, DIR, and INR.  

In TRT sub district had 42 variables that significant at P ≤ 0.25 

and (E < 5), which all variables bring about to analysis by binary logistic regression in 

the next step. 

2) Testing independent variables and fitting by binary logistic 

regression. 

(1) Testing independent variables were used Wald statistic as 

follows: 

B is the estimated regression coefficients for the 

model.  
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Std. Error (S.E.) is the standard errors of the 

individual regression coefficients.  

Wald test is the ratio of B to S.E., squared, equals the 

Wald statistic. If the Wald statistic is significant (P ≤ 0.05) then the parameter is useful 

to the model:  
2 

 

Exp (B) is odds ratio (OR) for two groups where each 

group has a values of variable which are one unit apart from the variable in the other 

group. An Exp(b) >1 means the independent variable increases the logit and therefore 

increases odds(event). If Exp(b) = 1.0, the independent variable has no effect. If 

Exp(b) is <1, then the independent variable decreases the logit and decreases 

odds(event).  

(2) Fitting model were used Goodness of fit as follows: 

-2 Log Likelihood is the product of -2 and the log 

likelihoods of the null model and fitted the full model, which small P value of –2 LL 

in full model by chi-square tests (χ2 test) indicated to goodness of fit of model as 

follows:   

 
 

Omnibus Tests of Model Coefficients which consists 

of step, block, and model and the degrees of freedom of the χ2 test (P ≤ 0.05) of 

independent variables are significantly related to the dependent in full model.  

Hosmer and Lemeshow Test is evaluated the 

goodness-of-fit by creating 10 ordered groups of subjects and then compares the 

number actually in the each group (observed) to the number predicted by the logistic 

regression model (predicted). If the Hosmer and Lemeshow goodness-of-fit test 

statistic (χ2 test) is 0.05 or less that reject the null hypothesis that there is no difference 

between the observed and predicted values of the dependent; if it is greater, as we 

want that fail to reject the null hypothesis that there is no difference, implying that the 

model's estimates fit the data at an acceptable level. 
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Cox & Snell R square is indicated influence of 

variables for explaining the full model. 

Percentage correctly predicted is predicted values of 

the dependent variable consists of null model and full model, which increasing of the 

percentage that means ability of full model. 

The results of testing independent variables and fitting 

model of SP-M, IP-M, and PP-M of TRT sub district showed in Table 4.7, 4.8 and 4.9, 

respectively.    

 

Table 4-7: The results of Soil Preservation Model (SP-M) in TRT sub district 

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
PDTC 0.001 0.001 5.548 0.019 1.001 
FTZU -0.039 0.016 5.990 0.014 0.962 
ANR 1.621 0.502 10.445 0.001 5.058 
DIR 0.684 0.234 8.542 0.003 1.981 
Constant -3.821 1.514 6.369 0.012 0.022 

Fitting model by goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 150.718 113.044 37.674 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 37.674 4 0.000 
Hosmer and Lemeshow Test 15.334 8 0.051 
Percentage of Cox & Snell R2 24.20   
Percentage correctly predicted 75.70 79.40  

 

The results of testing independent in Table 4-7 indicated, PDTC was 

significant positively correlated at 0.05, which Exp (B) showed 1.001 times. If PDTC 

of THMR-farmers increase 100 baht, the OR of soil preservation practices will 

increase 0.1 %. 

FTZU was significant negatively correlated at 0.05, which Exp (B) showed 

0.962 times. If FTZU of THMR-farmers decrease 1 kilogram, the OR of soil 

preservation practices will increase 3.8 %. 

ANR was significant positively correlated at 0.01, which Exp (B) showed 

5.058 times. If ANR of THMR-farmers increase 1 point, the OR of soil preservation 
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practices will increase 5 times. Importantly, ANR was independent variable that most 

significant with soil preservation practices, as result of Wald statistic was (1.621 / 

0.502)2 = 10.445 and Exp (B) was    = 5.058.  

DIR was significant positively correlated at 0.01, which Exp (B) showed 

1.981 times. If DIR of THMR-farmers increase 1 point, the OR of soil preservation 

practices will increase 98.1 %.   

Moreover, the results of AGE, EDU, EXP, FOSC, HVRT, BOGR, FRS, QP, 

PTCU, SOFY, NDR, WER, and INR were non significant with soil preservation 

practices. 

The results of fitting model showed, -2 Log likelihood was decreased, 

150.718 (Null model) - 113.044 (Full model) = 37.674 that indicated goodness of fit of 

full model. 

Omnibus Tests of Mode (χ2, 37.674; d.f., 4; and sig., 0.000) that indicated 

PDTC, FTZU, ANR, and DIR were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 15.334; d.f., 8; Sig., 0.051 that 

means full model was goodness model.  

Cox & Snell R Square showed, the ability of PDTC, FTZU, ANR, and DIR 

could explain full model as 24.20 %.  

Percentage correctly predicted indicated, full model (79.40 %) had more 

correct than null model (75.70 %). 

 
Table 4-8: The results of Increasing Production Model (IP-M) in TRT sub district 

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
GEN  1.153 0.551 4.388 0.036 3.168
BOGR  1.007 0.408 6.097 0.014 2.738
QP 0.007 0.003 5.933 0.015 1.007
FTZU 0.029 0.014 4.448 0.035 1.029
WER 0.364 0.182 3.979 0.046 1.438
Constant -6.495 1.567 17.184 0.000 0.002
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Table 4-8: The results of Increasing Production Model (IP-M) in TRT sub district 

(cont.) 

Fitting model by goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 187.476 153.582 33.894 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 33.894 5 0.000 
Hosmer and Lemeshow Test 12.211 8 0.142 
Percentage of Cox & Snell R2 21.10   
Percentage correctly predicted 54.40 72.10  

 

The results of testing independent in Table 4-8 indicated, GEN was 

significant positively correlated at 0.05, which Exp (B) showed 3.168 times that means 

male THMR-farmers more likely follow in increasing production practices than 

female THMR-farmers 3.168 times. Importantly, GEN was independent variable that 

most significant with increasing production practices, as result of Wald statistic was 

(1.153 / 0.551)2 = 4.388, and Exp (B) was    = 3.168.  

BOGR was significant positively correlated at 0.05, which Exp (B) showed 

2.738 times that means THMR-farmers who continued both before growing and after 

growing of cooperative labors more likely follow in increasing production practices 

than THMR-farmers hadn’t activity 2.738 times. 

QP was significant positively correlated at 0.05, which Exp (B) showed 1.007 

times. If QP of THMR-farmers increase 1 kilogram, the OR of increasing production 

practices will increase 0.7 %.  

FTZU was significant positively correlated at 0.05, which Exp (B) showed 

1.029 times. If FTZU of THMR-farmers increase 1 kilogram, the OR of increasing 

production practices will increase 2.9 %. 

WER was significant positively correlated at 0.05, which Exp (B) showed 

1.438 times. If WER of THMR-farmers increase 1 point, the OR of increasing 

production practices will increase 43.80 %.    

Moreover, the results of EDU, EXP, HVRT, FRS, PDTC, PTCU, NDR, DIR, 

and INR were non significant with increasing production practices. 
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The results of fitting model showed, -2 Log likelihood was decreased, 

187.476 (Null model) - 153.582 (Full model) = 33.894 that indicated goodness of fit of 

full model. 

Omnibus Tests of Mode (χ2, 33.894; d.f., 5; and sig., 0.000) that indicated 

GEN, BOGR, QP, FTZU, and WER were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 12.211; d.f., 8; Sig., 0.142 that 

means full model is goodness model.  

Cox & Snell R Square showed, the ability of GEN, BOGR, QP, FTZU, and 

WER could explain full model as 21.10 %.  

Percentage correctly predicted indicated, full model (72.10 %) has more 

correct than null model (54.40 %). 

 

Table 4-9: The results of Prevention Production Model (PP-M) in TRT sub district 

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
FRS -0.073 0.020 13.591 0.000 0.929
FTZU -0.038 0.018 4.747 0.029 0.962
PTCU -1.363 0.277 24.280 0.000 0.256
WER 0.647 0.255 6.439 0.011 1.911
DIR -0.620 0.233 7.074 0.008 0.538
INR 0.541 0.239 5.148 0.023 1.718
Constant 2.353 1.674 1.976 0.160 10.521

Fitting model by goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 183.535 114.706 68.829 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 68.829 6 0.000 
Hosmer and Lemeshow Test 4.094 8 0.849 
Percentage of Cox & Snell R2 39.70   
Percentage correctly predicted 59.60 82.4  
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The results of testing independent in Table 4-9 indicated, FRS was significant 

negatively correlated at 0.01, which Exp (B) showed 0.929 times. If FRS of THMR-

farmers decrease 1 rai, the OR of prevention production practices will increase 7.1 %. 

 FTZU was significant negatively correlated at 0.05, which Exp (B) showed 

0.962 times. If FTZU of THMR-farmers decrease 1 kilogram, the OR of prevention 

production practices will increase 3.8 %. 

PTCU was significant negatively correlated at 0.01, which Exp (B) showed 

0.256 times. If PTCU of THMR-farmers decrease 1 kilogram, the OR of prevention 

production practices will increase 74.4 %. 

WER was significant positively correlated at 0.05, which Exp (B) showed 

1.911 times. If WER of THMR-farmers increase 1 point, the OR of prevention 

production practices will increase 91.1 %. Importantly, WER was independent 

variable that most significant with prevention production practices, as result of Wald 

statistic was (0.647 / 0.255)2 = 6.439, and Exp (B) was   = 1.911. 

DIR was significant negatively correlated at 0.01, which Exp (B) showed 

0.538 times. If DIR of THMR-farmers decrease 1 point, the OR of prevention 

production practices will increase 46.2 %. 

INR was significant positively correlated at 0.05, which Exp (B) showed 

1.718 times. If INR of THMR-farmers increase 1 point, the OR of prevention 

production practices will increase 71.8 %. 

Moreover, the results of AGE, FOSC, HVRT, PDTC, and QP were non 

significant with prevention production practices. 

The results of fitting model showed, -2 Log likelihood was decreased, 

183.535 (Null model) - 114.706 (Full model) = 68.829 that indicated goodness of fit of 

full model. 

Omnibus Tests of Mode (χ2, 68.829; d.f., 6; and sig., 0.000) that indicated 

FRS, FTZU, PTCU, WER, DIR, and INR were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 4.094; d.f., 8; Sig., 0.849, that 

means full model is goodness model.  

Cox & Snell R Square showed, the ability of FRS, FTZU, PTCU, WER, DIR, 

and INR could explain full model as 39.70 %.  
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Percentage correctly predicted indicated, full model (82.40 %) has more 

correct than null model (59.60 %). 

3) Transformation all variables were significant to the probability 

values of THMR-CSM, with consists of SP-M, IP-M and PP-M. 

(1) The results of SP-M at TRT sub district showed PDTC, 

FTZU, ANR, and DIR variables that transformed by as follows: 

 

 
 

 
 is the probability that THMR-farmers have follow in soil 

preservation practices.  

 is the probability that THMR-farmers have not follow in 

soil preservation practices.  

The original logistic regression equation transformed to 

the estimated probability of SP-M as follows: 

 

 
           

As result of equation indicated, THMR-farmers had 

followed in soil preservation practices that estimated 0.65 and hadn’t followed in that 

estimated 0.35. The results of probability values were showed in Table 4.10. 

 

Table 4-10: The probability values of Soil Preservation Model (SP-M) in TRT sub 

district 

Soil preservation practices Probability value  

Follow 0.65 
Not follow 0.35 
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(2) The results of IP-M at TRT sub district showed GEN, 

BOGR, QP, FTZU, and WER variables that transformed by as follows: 

 

 
 

 is the probability that THMR-farmers have follow in 

increasing production practices.  

 is the probability that THMR-farmers have not follow in 

increasing production practices.  

The original logistic regression equation transformed to 

the estimated probability of IP-M as follows: 

 

 
 
As result of equation indicated, THMR-farmers had 

followed in increasing production practices that estimated 0.74 and hadn’t followed in 

that estimated 0.26. The results of probability value were showed in Table 4.11. 

 

Table 4-11: The probability values of Increasing Production Model (IP-M) in TRT 

sub district 

Increasing production practices Probability value  

Follow 0.74 
Not follow 0.26 

 

(3) The results of PP-M at TRT sub district showed FRS, 

FTZU, PTCU, WER, DIR, and INR variables that transformed by as follows: 
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 is the probability that THMR-farmers have follow in 

prevention production practices.  

 is the probability that THMR-farmers have not follow in 

prevention production practices.  

The original logistic regression equation transformed to 

the estimated probability of PP-M as follows: 

 

 
 

As result of equation indicated, THMR-farmers had 

followed in prevention production practices that estimated 0.26 and hadn’t followed in 

that estimated 0.74. The results of probability value were showed in Table 4.12. 

 

Table 4-12: The probability values of Prevention Production Model (PP-M) in TRT 

sub district 

Prevention production practices Probability value  

Follow 0.26 
Not follow 0.74 
 

4.2.2 Results of THMR-CSI 

1) Normalizing indicators 

In normalizing indicators were transformation amount of year 

that THMR-farmers followed in THMR-CSP to point of indicator by distance from the 

group leader equation, which consists of 1) Crop Rotation Indicator (CR-I), 2) Soil 

Mulching (SM-I), 3) Non Rice Stubble Burning (NRSB-I), 4) Seed Selection indicator 

(SS-I), 5) Organic Fertilizer Use indicator (OFU-I), 6) Seed Immunization Indicator 

(SI-I), 7) Non Chemical Fungicide Use Indicator (NCFU-I), 8) Non Chemical 

Insecticide Use Indicator (NCIU-I) and 9) Non Chemical Herbicide Use indicator 

(NCHU-I). The results of normalizing were shown in Figure 4.1 and described as 

follows: 



Fac. of Grad. Studies, Mahidol Univ.               M.Sc. (Technology of Environmental Management) / 79 

 
Figure 4-1: All indicators of TRT sub district 

 

The results in Figure 4-1 showed, SS-I (93.38 %) was 

maximum point of all indicators, followed by NRSB-I (86.76 %), NCFU-I (81.47 %), 

SM-I (76.47 %), OFU-I (54.85 %), NCHU-I (41.47 %), NCIU-I (13.24 %), CR-I     

(2.79 %), and SI-I (1.47 %).  

2) Aggregation indicators to indices 

In aggregation indicators were grouping indicators to point of 

indices by arithmetic averaging equation, which consists of 1) CR-I, SM-I, and    

NRSB-I to Soil Preservation Indices (SP-IN); 2) SS-I, OFU-I, and SI-I to Increasing 

Production Indices (IP-IN); and 3) NCFU-I, NCIU-I, and NCHU-I to Prevention 

Production Indices (PP-IN) that showed in Figure 4-2,4-3, and 4-4.  
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IP-IN 
(49.90)

SS-I 
(93.38)

OFU-I 
(54.85)

SI-I 
(1.47)

 
Figure 4-2: Soil Preservation 

Indices of TRT sub district 

 Figure 4-3: Increasing Production 

Indices of TRT sub district 

 

PP-M 
(45.39)

NCFU-I 
(81.47)

NCIU-I 
(13.24)

NCHU-I 
(41.47)

 
Figure 4-4: Prevention Production 

Indices of TRT sub district 

 

The dimensions of indices showed, SP-IN (55.34 %) was first 

dimension followed by IP-IN (49.90 %), and PP-IN (45.39 %). 

3) Aggregation indices to Thai Hom Mali Rice Composite 

Sustainability Indicators (THMR-CSI) 

All dimensions of indices (SP-IN, IP-IN, and PP-IN) were 

aggregated to single value of sustainability level by arithmetic averaging equation. 

Finally, THMR-CSI of TRT sub district was 50.21 %, which indicated to lowest of 

sustainability level in this study that showed in Figure 4-5.   

 

SP-IN 
(55.34)

CR-I 
(2.79)

SM-I 
(76.47) 

NRSB-I 
(86.76)
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THMR-CSI 
(50.21)

SP-IN 
(55.34)

IP-IN 
(49.90)

PP-M 
(45.39)

 
Figure 4-5: Thai Hom Mali Rice Composite 

Sustainability Indicators of TRT sub district 

 

4.3 The Results of DU Sub District 

 

4.3.1 Results of THMR-CSM 

1) Screening independent variables by Likelihood ratio test (LR) at           

P ≤ 0.25 and Expected count less than 5 that the results were shown in Table 4-13. 

 

Table 4-13: Screening variables in DU sub district    

Variables in DU 
SP-M IP-M PP-M 

LR P-value LR P-value LR P-value 

GEN 0.002 0.964 3.535 0.060* 7.545 0.006* 
AGE 64.037 0.073* 42.528 0.731 65.476 0.058* 
EDU 0.000 0.986 2.179 0.140* 0.256 0.613 
EXP 70.663 0.000* 37.099 0.043* 36.166 0.053* 
HS 8.647 0.194* 8.134 0.228* 7.807 0.253 
FOSC 31.108 0.267 59.746 0.000* 52.892 0.002* 
LIH 4.548 0.337 5.590 0.232* 2.521 0.641 
HCE 4.769 0.029* 4.727 0.030* 0.087 0.768 
ICE - - - - - - 
BOE 0.041 0.840 0.109 0.742 1.398 - 
CURT - - - - - - 
WSRT - - - - - - 
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Table 4-13: Screening variables in DU sub district (cont.)   

Variables in DU 
SP-M IP-M PP-M 

LR P-value LR P-value LR P-value 

HVRT - - - - - - 
CBRT - - - - - - 
BFGR 1.296 0.255 1.509 - 3.844 - 
AFGR 0.002 0.962 1.088 0.297 2.741 - 
BOGR 0.785 0.375 3.860 - 0.068 - 
FRS 53.875 0.012* 61.900 0.002* 59.367 0.003* 
PDTC 181.864 0.004* 182.812 0.003* 175.351 0.010* 
QP 77.463 0.064* 86.635 0.014* 73.416 0.114* 
FTZU 93.393 0.054* 102.021 0.014* 105.923 0.007* 
PTCU 71.384 0.007* 63.628 0.035* 58.512 0.085* 
SOFY - - - - - - 
NDR 3.373 0.498 2.309 0.679 1.643 0.801 
WER 5.104 0.277 3.130 0.536 5.308 0.257 
ANR 9.942 0.041* 4.773 0.311 4.322 0.364 
DIR 2.192 0.700 1.290 0.863 0.878 0.928 
INR 7.058 0.133* 7.380 0.117* 3.148 0.533 
(*) Significant at P ≤ 0.25 and (-) Expected count less than 5 (E < 5) 

 

The results in Table 4-13 indicated, SP-M had 11 variables, which 

consists of AGE, EXP, HS, HCE, FRS, PDTC, QP, FTZU, PTCU, ANR, and INR. 

IP-M has 13 variables, which consists of GEN, EDU, EXP, HS, 

FOSC, LIH, HCE, FRS, PDTC, QP, FTZU, PTCU, and INR. 

PP-M had 9 variables, which consists of GEN, AGE, EXP, 

FOSC, FRS, PDTC, QP, FTZU, and PTCU. 
In DU sub district had 33 variables that significant at P ≤ 0.25 and 

(E < 5), which all variables bring about to analysis by binary logistic regression in the 

next step. 

2) Testing independent variables and fitting model of SP-M, IP-M, 

and PP-M of DU showed in Table 4.14, 4.15 and 4.16, respectively.    
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Table 4-14: The results of Soil Preservation Model (SP-M) in DU sub district    

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
AGE 0.048 0.021 5.139 0.023 1.049
EXP -0.075 0.034 4.902 0.027 0.928
PTCU -2.748 1.241 4.904 0.027 0.064
ANR -0.424 0.183 5.404 0.020 0.654
Constant 1.095 0.924 1.403 0.236 2.988

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 181.864 162.401 19.463 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 19.463 4 0.001 
Hosmer and Lemeshow Test 13.033 8 0.111 
Percentage of Cox & Snell R2 13.30   
Percentage correctly predicted 61.0 69.90  

 

The results of testing independent in Table 4-14 indicated, AGE was 

significant positively correlated at 0.05, which Exp (B) showed 1.049 times. If AGE   

of THMR-farmers increase 1 year, the OR of soil preservation practices will increase 

4.9 %. 

EXP was significant negatively correlated at 0.05, which Exp (B) showed 

0.928 times. If EXP of THMR-farmers decrease 1 year, the OR of soil preservation 

practices will increase 7.2 %. 

PTCU was significant negatively correlated at 0.05, which Exp (B) showed 

0.064 times. If PTCU of THMR-farmers decrease 1 kilogram, the OR of soil 

preservation practices will increase 93.6 %. Importantly, PTCU was independent 

variable that most significant with soil preservation practices, as result of Wald 

statistic was (-2.748 / 0.034)2 = 4.902 and Exp (B) was    = 0.064.  

ANR was significant negatively correlated at 0.05, which Exp (B) showed 

0.654 times. If ANR of THMR-farmers decrease 1 point, the OR of soil preservation 

practices will increase 34.6 %. 

Moreover, the results of HS, HCE, FRS, PDTC, QP, FTZU, and INR were 

non significant with soil preservation practices. 
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The results of fitting model, -2 Log likelihood was decreased, 181.864 (Null 

model) - 162.401 (Full model) = 19.463 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 19.463; d.f., 4; and sig., 0.001) that indicated 

AGE, EXP, PTCU, and ANR were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 13.033; d.f., 8; Sig., 0.111 that 

means full model is goodness model.  

Cox & Snell R Square showed, the ability of AGE, EXP, PTCU, and ANR 

could explain full model as 13.30 %. 

Percentage correctly predicted indicated, full model (69.90 %) had more 

correct than null model (61.0 %). 

 

Table 4-15: The results of Increasing Production Model (IP-M) in DU sub district    

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
PDTC -0.002 0.001 8.896 0.003 0.998
FTZU 0.038 0.013 8.712 0.003 1.038
Constant 1.161 0.811 2.049 0.152 3.194

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 185.584 168.556 17.028 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 17.028 2 0.000 
Hosmer and Lemeshow Test 3.279 8 0.916 
Percentage of Cox & Snell R2 11.80   
Percentage correctly predicted 57.40 63.20  

 

The results of testing independent in Table 4-15 indicated, PDTC was 

significant negatively correlated at 0.01, which Exp (B) showed 0.998 times. If PDTC 

of THMR-farmers decrease 100 baht, the OR of increasing production practices will 

increase 0.2 %. 

FTZU was significant positively correlated at 0.01, which Exp (B) showed 

1.038 times. If FTZU of THMR-farmers increase 1 kilogram, the OR of increasing 

production practices will increase 3.8 %. Importantly, FTZU was independent variable 
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that most significant with increasing production practices, as result of Wald statistic 

was (0.0380 / 0.013)2 = 8.712 and Exp (B) was   = 1.038. 

Moreover, the results of GEN, EDU, EXP, HS, FOSC, LIH, HCE, FRS, QP, 

PTCU, and INR were non significant with increasing production practices. 

The results of fitting model, -2 Log likelihood was decreased, 185.584 (Null 

model) - 168.556 (Full model) = 17.028 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 17.028; d.f., 2; and sig., 0.000) that indicated 

PDTC and FTZU were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 3.279; d.f., 8; Sig., 0.916 that means 

full model is goodness model.  

Cox & Snell R Square showed, the ability of PDTC and FTZU could explain 

full model as 11.80 %. 

Percentage correctly predicted indicated, full model (63.20 %) had more 

correct than null model (57.40 %). 

 

Table 4-16: The results of Prevention Production Model (PP-M) in DU sub district    

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
GEN  0.822 0.390 4.440 0.035 2.276
FOSC 0.025 0.010 6.621 0.010 1.025
Constant -1.196 0.563 4.510 0.034 0.302

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 175.351 160.804 14.547 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 14.547 2 0.001 
Hosmer and Lemeshow Test 4.432 7 0.729 
Percentage of Cox & Snell R2 10.10   
Percentage correctly predicted 65.40 71.30  

 

The results of testing independent in Table 4-16 indicated, GEN was 

significant positively correlated at 0.05, which Exp (B) showed 2.276 times that means 

male THMR-farmers more likely follow in prevention production practices than 

female THMR-farmers 2.276 times. Importantly, GEN was independent variable that 



Kittipong Chaimanuskul                          Results of study / 86 

most significant with prevention production practices, as result of Wald statistic was 

(0.822 / 0.390)2 = 4.440, and Exp (B) was    = 2.276. 

FOSC was significant positively correlated at 0.05, which Exp (B) showed 

1.025 times. If FOSC of THMR-farmers increase 1 %, the OR of prevention 

production practices will increase 2.5 %. 

Moreover, the results of AGE, EXP, FRS, PDTC, QP, FTZU, and PTCU 

were non significant with prevention production practices. 

The results of fitting model, -2 Log likelihood was decreased, 175.351 (Null 

model) - 160.804 (Full model) = 14.547 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 14.547; d.f., 2; and sig., 0.001) that indicated 

GEN (1), FOSC were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 4.432; d.f., 7; Sig., 0.729 that means 

full model is goodness model.  

Cox & Snell R Square showed, the ability of GEN, FOSC could explain full 

model as 10.10 %. 

Percentage correctly predicted indicated, full model (71.30 %) had more 

correct than null model (65.40 %). 

3) Transformation all variables were significant to the probability 

values of THMR-CSM, with consists of SP-M, IP-M and PP-M. 

(1) The results of SP-M at DU sub district showed AGE, 

EXP, PTCU, and ANR variables that transformed by as follows: 

 

 
   
 

 is the probability that THMR-farmers have follow in soil 

preservation practices.  

 is the probability that THMR-farmers have not follow in 

soil preservation practices.  

The original logistic regression equation transformed to 

the estimated probability of SP-M as follows: 
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As result of equation indicated, THMR-farmers had 

followed in soil preservation practices that estimated 0.62 and hadn’t followed in that 

estimated 0.38. The results of probability values were showed in Table 4.17. 

 

Table 4-17: The probability values of Soil Preservation Model (SP-M) in DU sub 

district    

Soil preservation practices Probability value  

Follow 0.62 
Not follow 0.38 

   

(2) The results of IP-M at DU sub district showed PDTC and  

FTZU variables that transformed by as follows: 

 

 
 

 is the probability that THMR-farmers have follow in 

increasing production practices.  

 is the probability that THMR-farmers have not follow in 

increasing production practices.  

The original logistic regression equation transformed to 

the estimated probability of IP-M as follows: 

 

 
 
As result of equation indicated, THMR-farmers had 

followed in increasing production practices that estimated 0.61 and hadn’t followed in 

that estimated 0.39. The results of probability value were showed in Table 4.18. 
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Table 4-18: The probability values of Increasing Production Model (IP-M) in DU sub 

district    

Increasing production practices Probability value 

Followed  0.61 
No followed 0.39 

 

(3) The results of PP-M at DU sub district showed PTCU 

variable that transformed by as follows: 

 

 
 

 is the probability that THMR-farmers have follow in 

prevention production practices.  

 is the probability that THMR-farmers have not follow in 

prevention production practices.  

The original logistic regression equation transformed to 

the estimated probability of PP-M as follows: 

 

 
 

As result of equation indicated, THMR-farmers had 

followed in prevention production practices that estimated 0.74 and hadn’t followed in 

that estimated 0.26. The results of probability value were showed in Table 4.19. 

 

Table 4-19: The probability values of Prevention Production Model (PP-M) in DU 

sub district    

Prevention production practices Probability value 

Follow 0.74 
Not follow 0.26 
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4.3.2 Results of THMR-CSI 

1) Normalizing indicators 

In normalizing indicators were transformation amount of year 

that THMR-farmers followed in THMR-CSP to point of indicator by distance from the 

group leader equation, which consists of 1) Crop Rotation Indicator (CR-I), 2) Soil 

Mulching (SM-I), 3) Non Rice Stubble Burning (NRSB-I), 4) Seed Selection indicator 

(SS-I), 5) Organic Fertilizer Use indicator (OFU-I), 6) Seed Immunization Indicator 

(SI-I), 7) Non Chemical Fungicide Use Indicator (NCFU-I), 8) Non Chemical 

Insecticide Use Indicator (NCIU-I) and 9) Non Chemical Herbicide Use indicator 

(NCHU-I), The results of normalizing were shown in Figure 4-6 and described as 

follows: 

 

 
Figure 4-6: All indicators of DU sub district    

 
The results in Figure 4-6 showed that NCFU-I (98.09 %) was 

maximum point of all indicators, followed by NCIU-I (96.47 %), SM-I (90.74 %), 

OFU-I (87.06 %), NRSB-I (70.29 %), SS-I (64.41 %), NCHU-I (59.12 %), CR-I 

(20.00 %), and SI-I (2.06 %).  

2) Aggregation indicators to indices 

In aggregation indicators were grouping indicators to point of 

indices by arithmetic averaging equation, which consists of 1) CR-I, SM-I, and    
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NRSB-I to Soil Preservation Indices (SP-IN); 2) SS-I, OFU-I, and SI-I to Increasing 

Production Indices (IP-IN); and 3) NCFU-I, NCIU-I, and NCHU-I to Prevention 

Production Indices (PP-IN) that showed in Figure 4-7,4-8,4-9.  

 

SP-IN 
(60.34)

CR-I 
(20.00)

SM-I 
(90.74) 

NRSB-I 
(70.29)

                 

IP-IN 
(51.81)

SS-I 
(64.41)

OFU-I 
(87.06)

SI-I 
(2.06)

 
Figure 4-7: Soil Preservation 

Indices of DU sub district 

 Figure 4-8: Increasing Production 

Indices of DU sub district 

 

PP-IN 
(84.56)

NCFU-I 
(98.09)

NCIU-I 
(96.47)

NCHU-I 
(59.12)

 
Figure 4-9: Prevention Production 

Indices of DU sub district 

 

The dimensions of indices showed, PP-IN (84.56%) was first 

dimension followed by SP-IN (60.34 %), and IP-IN (51.81 %). 

3) Aggregation indices to Thai Hom Mali Rice Composite 

Sustainability Indicators (THMR-CSI) 

All dimensions of indices (SP-IN, IP-IN, and PP-IN) were 

aggregated to single value of sustainability level by arithmetic averaging equation. 
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Finally, THMR-CSI of DU sub district was 65.36 %, which indicated to low of 

sustainability level in this study that showed in Figure 4-10.    

 

THMR-CSI 
(65.36)

SP-IN 
(60.34)

IP-IN 
(51.81)

PP-IN 
(84.56)

 
   Figure 4-10: Thai Hom Mali Rice Composite   

    Sustainability Indicators of DU sub district  

   

4.4 The Results of BK Sub District 

 

4.4.1 Results of THMR-CSM 

1) Screening independent variables by Likelihood ratio test (LR) at           

P ≤ 0.25 and Expected count less than 5 that the results were shown in Table 4-20. 

 
Table 4-20: Screening variables in BK sub district       

Variables in BK 
SP-M IP-M PP-M 

LR P-value LR P-value LR P-value 

GEN 0.820 0.365 0.332 0.565 0.028 0.867 
AGE 27.864 0.721 39.958 0.188* 42.464 0.125* 
EDU 1.252 0.263 0.332 0.565 0.776 0.378 
EXP 20.364 0.851 42.418 0.040* 32.594 0.251 
HS 12.026 0.283 11.926 0.290 18.944 0.041* 
FOSC 31.039 0.073* 28.362 0.130* 28.865 0.117* 
LIH 2.887 0.409 1.636 0.651 4.330 0.228* 
HCE 0.019 0.892 0.136 0.713 1.659 - 
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Table 4-20: Screening variables in BK sub district (cont.)      

Variables in BK 
SP-M IP-M PP-M 

LR P-value LR P-value LR P-value 

ICE 0.462 0.497 0.129 0.720 0.089 0.768 
BOE 0.215 0.643 0.722 0.396 1.626 - 
CURT 0.102 0.749 5.306 - 1.014 0.314 
WSRT 0.712 0.399 2.997 - 0.818 0.366 
HVRT 2.292 0.130* 1.534 0.215* 2.379 0.123* 
CBRT - - - - - - 
BFGR 0.603 0.438 3.858 - 0.143 0.706 
AFGR 4.486 - 0.332 0.565 1.429 - 
BOGR 0.694 0.405 1.983 0.159* 0.085 0.771 
FRS 20.490 0.428 31.501 0.049* 22.502 0.314 
PDTC 62.182 0.434 72.549 0.148* 88.239 0.013* 
QP 44.428 0.158* 45.972 0.123* 44.410 0.159* 
FTZU 36.781 0.616 53.141 0.080* 54.462 0.063* 
PTCU 38.562 0.490 38.116 0.510 75.055 0.000* 
SOFY - - - - - - 
NDR 1.812 0.770 3.389 0.495 1.526 0.822 
WER 5.668 0.225* 4.876 0.300 8.318 0.081* 
ANR 1.664 0.797 1.614 0.806 8.604 0.072* 
DIR 5.666 0.226* 2.366 0.669 8.419 0.077* 
INR 7.511 0.111* 3.739 0.442 2.901 0.575 
(*) Significant at P ≤ 0.25 and (-) Expected count less than 5 (E < 5) 

 

The results in Table 4-20 indicated, SP-M had 6 variables, which 

consists of FOSC, HVRT, QP, WER, DIR, and INR. 

IP-M has 9 variables, which consists of AGE, EXP, FOSC, 

HVRT, BOGR, FRS, PDTC, QP, and FTZU. 

PP-M had 12 variables, which consists of AGE, HS, FOSC, LIH, 

HVRT, PDTC, QP, FTZU, PTCU, WER, ANR, and DIR. 

In BK had 27 variables that significant at P ≤ 0.25 and (E < 5), 

which all variables bring about to analysis by binary logistic regression in the next 

step. 

2) Testing independent variables and fitting model of SP-M, IP-M, 

and PP-M of DU showed in Table 4.21, 4.22 and 4.23, respectively.    
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Table 4-21: The results of Soil Preservation Model (SP-M) in BK sub district       

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
QP 0.026 0.007 13.213 0.000 1.026
WER -0.962 0.447 4.637 0.031 0.382
DIR -0.716 0.351 4.157 0.041 0.489
Constant -3.300 2.021 2.667 0.102 0.037

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 76.703 32.726 43.977 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 43.977 3 0.000 
Hosmer and Lemeshow Test 6.232 7 0.513 
Percentage of Cox & Snell R2 39.60   
Percentage correctly predicted 72.30 84.60  

 

The results of testing independent in Table 4-21 indicated, QP was significant 

positively correlated at 0.01, which Exp (B) showed 1.026 times. If QP of THMR-

farmers increase 1 kilogram, the OR of soil preservation practices will increase 2.6 %. 

WER was significant negatively correlated at 0.05, which Exp (B) showed 

0.382 times. If WER of THMR-farmers decrease 1 point, the OR of soil preservation 

practices will increase 61.8 %. Importantly, WER was independent variable that most 

significant with soil preservation practices, as result of Wald statistic was (-0.962 / 

0.447)2 = 4.637 and Exp (B) was   = 0.382.  

DIR was significant negatively correlated at 0.05, which Exp (B) showed 

0.489 times. If DIR of THMR-farmers decrease 1 point, the OR of soil preservation 

practices will increase 51.1 %. 

Moreover, the results of FOSC, HVRT, and INR were non significant with 

soil preservation practices. 

The results of fitting model, -2 Log likelihood was decreased, 76.703 (Null 

model) - 32.726 (Full model) = 43.977 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 43.977; d.f., 3; and sig., 0.000) that indicated 

QP, WER, and DIR were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 6.232; d.f., 7; Sig., 0.513 that means 

full model is goodness model.  
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Cox & Snell R Square showed, the ability of QP, WER, and DIR could 

explain full model as 39.60 %. 

Percentage correctly predicted indicated, full model (84.60 %) had more 

correct than null model (72.30 %). 

 

Table 4-22: The results of Increasing Production Model (IP-M) in BK sub district       

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
FOSC 0.052 0.019 7.868 0.005 1.054
PDTC -0.002 0.001 6.712 0.010 0.998
FTZU 0.038 0.019 3.840 0.050 1.039
Constant -0.676 1.524 0.197 0.657 0.509

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 81.806 62.443 19.348 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 19.348 3 0.000 
Hosmer and Lemeshow Test 5.769 7 0.567 
Percentage of Cox & Snell R2 25.70   
Percentage correctly predicted 67.70 76.90  

 

The results of testing independent in Table 4-22 indicated, FOSC was 

significant positively correlated at 0.01, which Exp (B) showed 1.054 times. If FOSC 

of THMR-farmers increase 1 %, the OR of increasing production practices will 

increase 5.4 %. Importantly, FOSC was independent variable that most significant 

with increasing production practices, as result of Wald statistic was (0.052 / 0.019)2 = 

7.868 and Exp (B) was   = 1.054. 

PDTC was significant negatively correlated at 0.05, which Exp (B) showed 

0.998 times. If PDTC of THMR-farmers decrease 100 baht, the OR of increasing 

production practices will increase 0.2 %. 

FTZU was significant positively correlated at 0.05, which Exp (B) showed 

1.039 times. If FTZU of THMR-farmers increase 1 kilogram, the OR of increasing 

production practices will increase 3.9 %.   

Moreover, the results of AGE, EXP, HVRT, BOGR, FRS, and QP were non 

significant with increasing production practices. 
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The results of fitting model, -2 Log likelihood was decreased, 81.806 (Null 

model) - 62.443 (Full model) = 19.348 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 19.348; d.f., 3; and sig., 0.000) that indicated 

FOSC, PDTC, and FTZU were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 5.769; d.f., 7; Sig., 0.567 that means 

full model is goodness model.  

Cox & Snell R Square showed, the ability of FOSC, PDTC, and FTZU could 

explain full model as 25.70 %. 

Percentage correctly predicted indicated, full model (76.90 %) had more 

correct than null model (67.70 %). 

 

Table 4-23: The results of Prevention Production Model (PP-M) in BK sub district       

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
HS 0.398 0.191 4.340 0.037 1.489
FOSC 0.044 0.018 5.833 0.016 1.045
ANR 0.604 0.263 5.283 0.022 1.830
Constant -3.635 1.351 7.242 0.007 0.026

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 83.201 67.259 15.942 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 15.942 3 0.001 
Hosmer and Lemeshow Test 1.997 7 0.960 
Percentage of Cox & Snell R2 21.70   
Percentage correctly predicted 66.20 70.80  

 

The results of testing independent in Table 4-23 indicated, HS was significant 

positively correlated at 0.05, which Exp (B) showed 1.489 times. If HS of THMR-

farmers increase 1 person, the OR of prevention production practices will increase 

48.9 %. 

FOSC was significant positively correlated at 0.05, which Exp (B) showed 

1.045 times. If FOSC of THMR-farmers increase 1 %, the OR of prevention 

production practices will increase 4.5 %. 
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ANR was significant positively correlated at 0.05, which Exp (B) showed 

1.830 times. If ANR of THMR-farmers increase 1 point, the OR of prevention 

production practices will increase 83 %. Importantly, ANR was independent variable 

that most significant with prevention production practices, as result of Wald statistic 

was (0.604 / 0.263)2 = 5.283 and Exp (B) was   = 1.830. 

Moreover, the results of AGE, LIH, HVRT, PDTC, QP, FTZU, PTCU, WER, 

and DIR were non significant with prevention production practices. 

The results of fitting model, -2 Log likelihood was decreased, 83.201 (Null 

model) - 67.259 (Full model) = 15.942 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 15.942; d.f., 3; and sig., 0.001) that indicated 

HS, FOSC, and ANR were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 1.997; d.f., 7; Sig., 0.960 that means 

full model is goodness model.  

Cox & Snell R Square showed, the ability of HS, FOSC, and ANR could 

explain full model as 21.70 %.  

Percentage correctly predicted indicated, full model (70.80 %) had more 

correct than null model (66.20 %). 

3) Transformation all variables were significant to the probability 

values of THMR-CSM, with consists of SP-M, IP-M and PP-M. 

(1) The results of SP-M at BK sub district showed QP, WER, 

and DIR variables that transformed by as follows: 

 

 

 
 

 is the probability that THMR-farmers have follow in soil 

preservation practices.  

 is the probability that THMR-farmers have not follow in 

soil preservation practices.  

The original logistic regression equation transformed to 

the estimated probability of SP-M as follows: 
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As result of equation indicated, THMR-farmers had 

followed in soil preservation practices that estimated 0.86 and hadn’t followed in that 

estimated 0.14. The results of probability values were showed in Table 4.24. 

 

Table 4-24: The probability values of Soil Preservation Model (SP-M) in BK sub 

district       

Soil preservation practices Probability value 

Follow 0.86 
Not follow 0.14 

   

(2) The results of IP-M at BK sub district showed FOSC, 

PDTC, and  FTZU variables that transformed by as follows: 

 

 
        

 

 is the probability that THMR-farmers have follow in 

increasing production practices.  

 is the probability that THMR-farmers have not follow in 

increasing production practices.  

The original logistic regression equation transformed to 

the estimated probability of IP-M as follows: 

 

 
 
As result of equation indicated, THMR-farmers had 

followed in increasing production practices that estimated 0.42 and hadn’t followed in 

that estimated 0.58. The results of probability value were showed in Table 4.25. 
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Table 4-25: The probability values of Increasing Production Model (IP-M) in BK sub 

district       

Increasing production practices Probability value 

Follow 0.42 
Not follow 0.58 

 

(3) The results of PP-M at BK sub district showed HS, FOSC, 

and ANR variables that transformed by as follows: 

 

 

   
 

 is the probability that THMR-farmers have follow in 

prevention production practices.  

 is the probability that THMR-farmers have not follow in 

prevention production practices.  

The original logistic regression equation transformed to 

the estimated probability of PP-M as follows: 

 

 
 

As result of equation indicated, THMR-farmers had 

followed in prevention production practices that estimated 0.73 and hadn’t followed in 

that estimated 0.27. The results of probability value were showed in Table 4.26. 

 

Table 4-26: The probability values of Prevention Production Model (PP-M) in BK sub 

district       

Prevention production practices Probability value 

Follow 0.73 
Not follow 0.27 
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4.5.2 Results of THMR-CSI 

1) Normalizing indicators 

In normalizing indicators were transformation amount of year 

that THMR-farmers followed in THMR-CSP to point of indicator by distance from the 

group leader equation, which consists of 1) Crop Rotation Indicator (CR-I), 2) Soil 

Mulching (SM-I), 3) Non Rice Stubble Burning (NRSB-I), 4) Seed Selection indicator 

(SS-I), 5) Organic Fertilizer Use indicator (OFU-I), 6) Seed Immunization Indicator 

(SI-I), 7) Non Chemical Fungicide Use Indicator (NCFU-I), 8) Non Chemical 

Insecticide Use Indicator (NCIU-I) and 9) Non Chemical Herbicide Use indicator 

(NCHU-I), The results of normalizing were shown in Figure 4-11 and described as 

follows: 

 

 
Figure 4-11: All indicators of in BK sub district       

 
The results in Figure 4-11 showed that SS-I (100 %) was 

maximum point of all indicators, followed by SM-I (98.46 %), (NCFU-I 85.23 %), 

NRSB-I (79.08 %), NCIU-I (60.31 %), OFU-I (31.08 %), NCHU-I (23.38 %), and SI-I 

(0.92 %).  

2) Aggregation indicators to indices 

In aggregation indicators were grouping indicators to point of 

indices by arithmetic averaging equation, which consists of 1) CR-I, SM-I, and    

NRSB-I to Soil Preservation Indices (SP-IN); 2) SS-I, OFU-I, and SI-I to Increasing 
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Production Indices (IP-IN); and 3) NCFU-I, NCIU-I, and NCHU-I to Prevention 

Production Indices (PP-IN) that showed in Figure 4-12,4-13,4-14.  

 

SP-IN 
(69.44)

CR-I 
(30.77)

SM-I 
(98.46) 

NRSB-I 
(79.08)

                 

IP-IN 
(44.00)

SS-I 
(100)

OFU-I 
(31.08)

SI-I 
(0.92)

 
Figure 4-12: Soil Preservation 

Indices of BK sub district         

 Figure 4-13: Increasing Production 

Indices of BK sub district         

 

PP-IN 
(56.31)

NCFU-I 
(85.23)

NCIU-I 
(60.31)

NCHU-I 
(23.38)

 
Figure 4-14: Prevention Production 

Indices of BK sub district 

 

The dimensions of indices showed, SP-IN (69.44 %) was first 

dimension followed by PP-IN (56.31 %), and IP-IN (44.00 %).  

3) Aggregation indices to Thai Hom Mali Rice Composite 

Sustainability Indicators (THMR-CSI) 

All dimensions of indices (SP-IN, IP-IN, and PP-IN) were 

aggregated to single value of sustainability level by arithmetic averaging equation. 



Fac. of Grad. Studies, Mahidol Univ.               M.Sc. (Technology of Environmental Management) / 101 

Finally, THMR-CSI of BK sub district was 56.58 %, which indicated to lowest of 

sustainability level in this study that showed in Figure 4-15. 

THMR-CSI 
(56.58)

SP-IN 
(69.44)

IP-IN 
(44.00)

PP-IN 
(56.31)

 
   Figure 4-15: Thai Hom Mali Rice Composite   

    Sustainability Indicators of BK sub district       

 

4.5 The Results of NR Sub District 

 

4.5.1 Results of THMR-CSM 

1) Screening independent variables by Likelihood ratio test (LR) at           

P ≤ 0.25 and Expected count less than 5 that the results were shown in Table 4-27. 

 

Table 4-27: Screening variables in NR sub district         

Variables in NR 
SP-M IP-M PP-M 

LR P-value LR P-value LR P-value 

GEN 2.850 0.091* 0.934 0.334 0.329 0.566 
AGE 40.034 0.469 39.965 0.472 41.371 0.411 
EDU 0.517 0.472 0.475 0.491 0.964 0.326 
EXP 22.857 0.011* 16.500 0.086* 28.009 0.002* 
HS 8.572 0.380 10.938 0.205* 3.881 0.868 
FOSC 41.968 0.013* 31.333 0.144* 30.301 0.175* 
LIH 3.010 0.556 7.699 0.103* 1.316 0.859 
HCE 0.419 0.518 0.288 0.592 1.979 0.159* 
ICE 0.068 0.794 3.736 - 3.469 - 
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Table 4-27: Screening variables in NR sub district (cont.)         

Variables in NR 
SP-M IP-M PP-M 

LR P-value LR P-value LR P-value 

BOE 0.031 0.860 0.086 0.770 0.031 0.860 
CURT 3.287 - 0.715 0.398 0.120 0.729 
WSRT - - - - - - 
HVRT 1.630 - 0.355 0.552 1.630 - 
CBRT - - - - - - 
BFGR 1.508 0.219* 0.591 0.442 3.882 0.049* 
AFGR 3.901 - 2.218 - 1.240 0.265 
BOGR 0.641 0.423 0.090 0.764 0.641 0.423 
FRS 21.254 0.382 23.382 0.270 28.122 0.107* 
PDTC 158.067 0.011* 141.014 0.092* 163.612 0.005* 
QP 53.095 0.006* 26.959 0.625 34.180 0.274 
FTZU 100.119 0.023* 86.519 0.151* 101.881 0.018* 
PTCU 76.531 0.015* 63.525 0.131* 113.564 0.000* 
SOFY - - - - - - 
NDR 3.448 0.486 2.397 0.663 6.079 0.193* 
WER 17.415 0.002* 10.379 0.035* 14.864 0.005* 
ANR 13.280 0.010* 3.392 0.494 19.642 0.001* 
DIR 13.524 0.009* 5.946 0.203* 4.521 0.340 
INR 4.042 0.400 2.672 0.614 6.867 0.143* 
(*) Significant at P ≤ 0.25 and (-) Expected count less than 5 (E < 5) 

 

The results in Table 4-27 indicated, SP-M had 11 variables, which 

consists of GEN, EXP, FOSC, BFGR, PDTC, QP, FTZU, PTCU, WER, ANR, and 

DIR. 

IP-M has 9 variables, which consists of EXP, HS, FOSC, LIH, 

PDTC, FTZU, PTCU, WER, and DIR. 

PP-M had 12 variables, which consists of EXP, FOSC, HCE, 

BFGR, FRS, PDTC, FTZU, PTCU, NDR, WER, ANR, and INR. 

In NR sub district had 32 variables that significant at P ≤ 0.25 and 

(E < 5), which all variables bring about to analysis by binary logistic regression in the 

next step. 

2) Testing independent variables and fitting model of SP-M, IP-M, 

and PP-M of DU sub district showed in Table 4.28, 4.29 and 4.30, respectively.    
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Table 4-28: The results of Soil Preservation Model (SP-M) in NR sub district         

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
PTCU -1.586 0.662 5.745 0.017 0.205
WER 0.469 0.155 9.178 0.002 1.598
Constant -0.509 0.453 1.259 0.262 0.601

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 163.612 148.106 15.506 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 15.506 2 0.000 
Hosmer and Lemeshow Test 9.067 8 0.337 
Percentage of Cox & Snell R2 11.80   
Percentage correctly predicted 56.90 69.10  

 

The results of testing independent in Table 4-28 indicated, PTCU was 

significant negatively correlated at 0.05, which Exp (B) showed 0.205 times. If PTCU 

of THMR-farmers decrease 1 kilogram, the OR of soil preservation practices will 

increase 79.5 %. Importantly, PTCU was independent variable that most significant 

with soil preservation practices, as result of Wald statistic was (-1.586 / 0.662)2 = 

5.745 and Exp (B) was     = 0.205. 

WER was significant positively correlated at 0.01, which Exp (B) showed 

1.598 times. If WER of THMR-farmers increase 1 point, the OR of soil preservation 

practices will increase 59.8 %. 

Moreover, the results of GEN, EXP, FOSC, BFGR, PDTC, QP, FTZU, ANR, 

and DIR were non significant with soil preservation practices. 

The results of fitting model, -2 Log likelihood was decreased, 163.612 (Null 

model) - 148.106 (Full model) = 15.506 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 15.506; d.f., 2; and sig., 0.000) that indicated 

PTCU and WER were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 9.067; d.f., 8; Sig., 0.337 that means 

full model is goodness model.  

Cox & Snell R Square showed, the ability of PTCU and WER could explain 

full model as 11.80 %. 
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Percentage correctly predicted indicated, full model (69.10 %) had more 

correct than null model (56.90 %). 

 

Table 4-29: The results of Increasing Production Model (IP-M) in NR sub district         

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
LIH 0.543 0.247 4.841 0.028 1.722
Constant -2.379 0.657 13.098 0.000 0.093

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 141.014 136.082 4.932 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 4.932 1 0.026 
Hosmer and Lemeshow Test 2.990 2 0.224 
Percentage of Cox & Snell R2 39.00   
Percentage correctly predicted 74.00 (low, 100 % 

and high, 0%) 
74.00 (low, 98.9 % 
and high, 3.1 %)  

 

 

The results of testing independent in Table 4-29 indicated, LIH was 

significant positively correlated at 0.05, which Exp (B) showed 1.722 times. If LIH of 

THMR-farmers increase 1 person, the OR of increasing production practices will 

increase 72.2 %. Importantly, LIH was independent variable that most significant with 

increasing production practices, as result of Wald statistic was Wald statistic was 

(.0543 / 0.247)2 = 4.841 and Exp(B) was   =  1.722. 

Moreover, the results of EXP, HS, FOSC, PDTC, FTZU, PTCU, WER, and 

DIR were non significant with increasing production practices. 

The results of fitting model, -2 Log likelihood was decreased, 141.014 (Null 

model) - 136.082 (Full model) = 4.932 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 4.932; d.f., 1; and sig., 0.026) that indicated LIH 

was significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 5.769; d.f., 7; Sig., 0.224 that means 

full model is goodness model.  

Cox & Snell R Square showed, the ability of LIH could explain full model as 

39.00 %. 
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Percentage correctly predicted indicated, full model was 74.00 % (low, 98.9 

% and high, 3.1 %) had more correct than null model as 74.00 % (low, 100 % and 

high, 0%). 

 

Table 4-30: The results of Prevention Production Model (PP-M) in NR sub district         

Testing independent variables by Wald statistic 

Variables B S.E. Wald Sig. Exp(B) 
FTZU 0.078 0.031 6.244 0.012 1.081
PTCU -6.377 1.477 18.632 0.000 0.002
NDR 0.452 0.167 7.375 0.007 1.572
WER 0.464 0.184 6.378 0.012 1.590
Constant -1.834 0.778 5.553 0.018 0.160

Fitting model by Goodness of fit the model 

 Null model Full model χ2 test 
-2 Log likelihood 163.612 117.964 45.648 
 χ2 test d.f. Sig. 
Omnibus Tests of Model 45.648 4 0.000 
Hosmer and Lemeshow Test 9.338 8 0.315 
Percentage of Cox & Snell R2 31.00   
Percentage correctly predicted 61.80 77.20  

 

The results of testing independent in Table 4-30 indicated, FTZU was 

significant positively correlated at 0.05, which Exp (B) showed 1.081 times. If FTZU 

of THMR-farmers increase 1 kilogram, the OR of prevention production practices will 

increase 8.1 %. 

PTCU was significant negatively correlated at 0.01, which Exp (B) showed 

0.002 times. If PTCU of THMR-farmers decrease 1 kilogram, the OR of prevention 

production practices will increase 99.8 %. Importantly, PTCU was independent 

variable that most significant with prevention production practices, as result of Wald 

statistic was (-6.377 / 1.477)2 = 18.632 and Exp (B) was    = 0.002. 

NDR was significant positively correlated at 0.01, which Exp (B) showed 

1.572 times. If NDR of THMR-farmers increase 1 point, the OR of prevention 

production practices will increase 57.2.  
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WER was significant positively correlated at 0.05, which Exp (B) showed 

1.590 times. If WER of THMR-farmers increase 1 point, the OR of prevention 

production practices will increase 59 %. 

Moreover, the results of EXP, FOSC, HCE, BFGR, FRS, PDTC, ANR, and 

INR were non significant with prevention production practices. 

The results of fitting model, -2 Log likelihood was decreased, 163.612 (Null 

model) - 117.964 (Full model) = 45.648 that indicated goodness of fit of full model. 

Omnibus Tests of Mode (χ2, 45.648; d.f., 4; and sig., 0.000) that indicated 

FTZU, PTCU, NDR, and WER were significantly related to full model. 

Hosmer and Lemeshow Test showed, χ2, 9.338; d.f., 8; Sig., 0.315 that means 

full model is goodness model.  

Cox & Snell R Square showed, the ability of FTZU, PTCU, NDR, and WER 

could explain full model as 31.00 %. 

Percentage correctly predicted indicated, full model (77.20 %) had more 

correct than null model (61.80 %). 

3) Transformation all variables were significant to the probability 

values of THMR-CSM, with consists of SP-M, IP-M and PP-M. 

(1) The results of SP-M at NR sub district showed PTCU and 

WER variables that transformed by as follows: 

 

 
 

 is the probability that THMR-farmers have follow in soil 

preservation practices.  

 is the probability that THMR-farmers have not follow in 

soil preservation practices.  

The original logistic regression equation transformed to 

the estimated probability of SP-M as follows: 
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As result of equation indicated, THMR-farmers had 

followed in soil preservation practices that estimated 0.63 and hadn’t followed in that 

estimated 0.37. The results of probability values were showed in Table 4.31. 

 

Table 4-31: The probability values of Soil Preservation Model (SP-M) in NR sub 

district         

Soil preservation practices Probability value 

Follow 0.63 
Not follow 0.37 

   

(2) The results of IP-M at NR sub district showed LIH  

variable that transformed by as follows: 

 

 
 

 is the probability that THMR-farmers have follow in 

increasing production practices.  

 is the probability that THMR-farmers have not followed 

in increasing production practices.  

The original logistic regression equation transformed to 

the estimated probability of IP-M as follows: 

 

 
 
As result of equation indicated, THMR-farmers had 

followed in increasing production practices that estimated 0.25 and hadn’t followed in 

that estimated 0.75. The results of probability value were showed in Table 4.32. 
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Table 4-32: The probability values of Increasing Production Model (IP-M) in NR sub 

district         

Increasing production practices Probability value 

Follow  0.25 
Not follow 0.75 

 

(3) The results of PP-M at NR sub district showed FTZU, 

PTCU, NDR, and WER variables that transformed by as follows: 

 

 
                          

 
 is the probability that THMR-farmers have follow in 

prevention production practices.  

 is the probability that THMR-farmers have not follow in 

prevention production practices.  

The original logistic regression equation transformed to 

the estimated probability of PP-M as follows: 

 

 
 

As result of equation indicated, THMR-farmers had 

followed in prevention production practices that estimated 0.67 and hadn’t followed in 

that estimated 0.33. The results of probability value were showed in Table 4.33. 

 

Table 4-33: The probability values of Prevention Production Model (PP-M) in NR sub 

district         

Prevention production practices Probability value 

Follow  0.67 
Not follow 0.33 
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4.5.2 Results of THMR-CSI 

1) Normalizing indicators 

In normalizing indicators were transformation amount of year 

that THMR-farmers followed in THMR-CSP to point of indicator by distance from the 

group leader equation, which consists of 1) Crop Rotation Indicator (CR-I), 2) Soil 

Mulching (SM-I), 3) Non Rice Stubble Burning (NRSB-I), 4) Seed Selection indicator 

(SS-I), 5) Organic Fertilizer Use indicator (OFU-I), 6) Seed Immunization Indicator 

(SI-I), 7) Non Chemical Fungicide Use Indicator (NCFU-I), 8) Non Chemical 

Insecticide Use Indicator (NCIU-I) and 9) Non Chemical Herbicide Use indicator 

(NCHU-I), The results of normalizing were shown in Figure 4-16 and described as 

follows: 

 

 
Figure 4-16: All indicators of NR sub district 

 

The results in Figure 4-16 showed that SS-I (98.05 %) was 

maximum point of all indicators, followed by NCFU-I (93.98 %), SM-I (81.79 %), 

NRSB-I (79.02 %), NCHU-I (60.00 %), NCIU-I (45.59 %), OFU-I (20.33 %), SI-I 

(1.95 %), and CR-I (1.30 %).  

2) Aggregation indicators to indices 

In aggregation indicators were grouping indicators to point of 

indices by arithmetic averaging equation, which consists of 1) CR-I, SM-I, and    
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NRSB-I to Soil Preservation Indices (SP-IN); 2) SS-I, OFU-I, and SI-I to Increasing 

Production Indices (IP-IN); and 3) NCFU-I, NCIU-I, and NCHU-I to Prevention 

Production Indices (PP-IN) that showed in Figure 4-17,4-18,4-19.  

 

SP-IN 
(54.04)

CR-I 
(1.30)

SM-I 
(81.79) 

NRSB-I 
(79.02)

                 

IP-IN 
(40.11)

SS-I 
(98.05)

OFU-I 
(20.33)

SI-I 
(1.95)

    
Figure 4-17: Soil Preservation 

Indices of NR sub district        

 Figure 4-18: Increasing Production 

Indices of NR sub district        

 

PP-IN 
(67.86)

NCFU-I 
(93.98)

NCIU-I 
(49.59)

NCHU-I 
(60.00)

 
Figure 4-19: Prevention Production 

Indices of NR sub district        

 
The dimensions of indices showed, PP-IN (67.86 %) was first 

dimension followed by SP-IN (54.04 %), and IP-IN (40.11 %). 

3) Aggregation indices to Thai Hom Mali Rice Composite 

Sustainability Indicators (THMR-CSI) 

All dimensions of indices (SP-IN, IP-IN, and PP-IN) were 

aggregated to single value of sustainability level by arithmetic averaging equation. 
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Finally, THMR-CSI of NR sub district was 54.00 %, which indicated to lowest of 

sustainability level in this study that showed in Figure 4-20. 

 

THMR-CSI 
(54.00)

SP-IN 
(54.04)

IP-IN 
(40.11)

PP-IN 
(67.86)

 
Figure 4-20: Thai Hom Mali Rice Composite   

    Sustainability Indicators of NR sub district        

 

4.6 The Common Variables  
 

Surprisingly, this study found some variables that significant correlated more 

than two case studies such as production costs (PDTC), fertilizer use (FTZU), 

pesticide use (PTCU), The risk of plants being killed by weeds (WER), and The risk 

of plants being killed by animals (ANR). This study just called “Common variables”. 

The common variables were showed in Table 4.34. 

 
Table 4.34: The common variables  

Case studies 

TRT DU BK NR 
PDTC PDTC PDTC - 
FTZU FTZU FTZU FTZU 
PTCU PTCU - PTCU 
WER - WER WER 
ANR ANR ANR - 
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CHAPTER V 

DISCUSSION OF STUDY 

 

 

5.1 Discussion of TRT Sub District       

 
5.1.1 Soil Preservation Model (SP-M) of TRT sub district       

Production costs was not in line with expectation, because it had 

positive relation that means THMR-farmers, who high production costs that followed 

in soil preservation practices, in consequence of more farmers might be willingness to 

pay for new technologies, if those technologies will bring about to their cultivation 

progressing. Correspondingly, Chaisanchompoo A.’s case study and the report of 

Payanun K. supported production costs was positive and significant with production 

yield and the adoption rice technology in their study.  

However, some analyses had found production costs was negative 

relation such as BWLSDP, Berg H., and Mokkamakkul G. in their study and 

insignificant relation by Payong J.’s document.   

Fertilizer used was in line with expectation because it had negative 

relation that means THMR-farmers, who low fertilizer use that followed in soil 

preservation practices, in consequence of the price of chemical fertilizer might 

increase every year that results to more THMR-farmers will carefulness to use it or 

changed to new fertilizer use such as organic fertilizer which it had low-priced than 

chemical fertilizer. Corroborating by NESDB showed chemical fertilizer rates of 

agriculturists, who changes to sustainable agriculture practice that decreased fertilizer 

usage from 845 to 231 kilogram per year. Likewise, Goldar B. and Banerjee N. were 

underlined high fertilizer used negative and statistically significant coefficients with 

effect of informal regulation of pollution on water quality in rivers in India. 

However, some analyses had found fertilizer use was positive 

relation such as Bekele W. and Thomya A.’s survey.  
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The risk of plants being killed by animals and the risk of plants 

being killed by diseases were not in line with expectation because they had positive 

relation that means THMR-farmers, who high animals risk and diseases risk that 

followed in soil preservation practices, in consequence of pests infection were 

important factors to THMR-farmers’ adoption for new technologies. In conformity 

with Nhemachena C. and Hassan R. reported farmers who were aware of changes in 

climatic conditions had higher chances of management, for instance different varieties 

practices and crop diversification practices. 

However, some analyses had found the risk of plants being killed by 

pests were negative relation such as Mariyono J., Bonabana-Wabbi J., Kipkoech AK. 

et al., and insignificant relation by Wale M. et al.’s document.   

5.1.2 Increasing Production Model (IP-M) of TRT sub district       

Gender was in line with expectation because it was positive relation 

that means the male THMR-farmers more likely followed in increasing production 

practices than female THMR-farmers, in consequence of male farmer, who always 

decision making and new technologies testing in household. Coherently to Marenya 

PP. and Barrett CB., indicated male household heads more likely adoption on 

improved integrated natural resources and soil fertility management practices than 

female household heads.  

However, some analyses had found gender was negative relation 

such as Khan ZR. et al., Adul K., and insignificant relation by Yang P. et al.’s 

document.   

Both before growing and after growing of cooperative labors was 

in line with expectation because it had positive relation that means THMR-farmers 

who continue both before growing and after growing of cooperative labors that 

followed in increasing production As result of the majority THMR-farmers of TRT 

sub district were indirect seeding process and harvesting by hand that two procedures 

need experienced person form neighbor’s farmers or relatives. According to Markkool 

P. described the cooperative labor such as cooperative rice seedlings were related with 

seedling management because of the rice seedlings were complex procedures that 

farmers will used cooperative labor form neighbor’s farmers to maintenance it. 

Moreover, Her Royal Highness Princess Maha Chakri Sirindhorn defined Cooperative 
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labors were important culture of Thailand for the long time that relationship traditional 

practice, that relative with family members, neighbors or anyone living in the same 

village or group together and go from field to field to help each other to plough, to 

transplants, to harvest and to store the grains.  

However, Grisanaputi W. et al. reported cooperative labors in 

Thailand were decrease in nowadays, more famers used to money replace by 

cooperative labors. 

Quantity productivity was in line with expectation because it had 

positive relation that means THMR-farmers, who high productivity that followed in 

increasing production practices, in consequence of productivity increasing was 

important factor that influence to determinant and technologies’ adoption of 

agriculturist. Correspond to Saka J.O. et al. and Charuphong R. commented quantity 

of rice production increasing had the most significant factor with adoption’s farmers in 

their study.  

However, some analyses had found quantity productivity was 

negative relation such as Teerapun S.’s survey and insignificant relation by Saengchan 

N., Dasgupta S. et al. in their study. 

Fertilizer use was not in line with expectation because it had 

positive relation that means THMR-farmers, who high fertilizer use that followed in 

increasing production practices, in consequence of the fertilizer was important input in 

the cultivation.  In conformity with the study of Bekele W. and Thomya A.’s survey 

supported fertilizer use positively and very significantly with higher yields in their 

study. 

However, some analyses had found fertilizer use was negative 

relation such as NESDB, Goldar B. and Banerjee N. 

The risk of plants being killed by weeds were not in line with 

expectation because they had positive relation that means THMR-farmers, who high 

weeds risk followed in increasing production practices, in consequence of pests 

infection were important factors to THMR-farmers’ adoption for new technologies. In 

conformity with Nhemachena C. and Hassan R. reported farmers who were aware of 

changes in climatic conditions had higher chances of management, for instance 

different varieties practices and crop diversification practices. 
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However, some analyses had found the risk of plants being killed by 

pests were negative relation such as Mariyono J., Bonabana-Wabbi J., Kipkoech AK. 

et al., and insignificant relation by Wale M. et al.’s document.   

5.1.3 Prevention Production Model (PP-M) of TRT sub district       

Farm size was in line with expectation because it had negative 

relation that means THMR-farmers, who smaller farm size that followed in prevention 

production practices, in consequence of the small farm might controlled more factors 

than large farm for example fertilizer use and pests infection. According to Lohr L. 

and Park TA., supported smaller farms were likely to adopt a more diverse set of 

alternative insect management practices and Chaikityingjarean S. was underlined large 

farm should be loss the profit than small farm size.  

However, some analyses had found farm size was negative relation 

such as Treewannakul P., Noppakun R., and insignificant relation by Tanaseth A.’s 

document. 

Fertilizer used was in line with expectation because it had negative 

relation that means THMR-farmers, who low fertilizers using that followed in 

prevention production practices, in consequence of the price of chemical fertilizer 

might increase every year that results to more THMR-farmers will carefulness to use it 

or changed to new fertilizer use such as organic fertilizer which it had low-priced than 

chemical fertilizer. Corroborating by NESDB showed chemical fertilizer rates of 

agriculturists, who changes to sustainable agriculture practice that decreased fertilizer 

usage from 845 to 231 kilogram per year. Likewise, Goldar B. and Banerjee N. were 

underlined high fertilizer used negative and statistically significant coefficients with 

effect of informal regulation of pollution on water quality in rivers in India. 

However, some analyses had found fertilizer use was positive 

relation such as Bekele W. and Thomya A.’s survey.  

Pesticide use was in line with expectation because it had negative 

relation that means THMR-farmers, who low pesticide use that followed in prevention 

production practices, in consequence of the nature of THMR-farmers didn’t favor in 

pesticide use. Although, TRT farmers who more pesticide use than other case studies, 

but they will used pesticide for field crab and stemborer. Moreover other pests, they 

didn’t use pesticide for control them. Correspond to Sa-ardying C. noted farmers who 
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applied chemicals had negative relationship with the possibility of farmers to complete 

in farmer field school project, Similarly, the results are reported by Feder G. et al. that 

indicated farmers with higher IPM knowledge scores utilized very statistically 

significantly less pesticides, which confirm to LDD for rice farmers, who change to 

bio-technology that reduced pesticide usage approximately 15.92 %.  

However, some analyses had found pesticide used was positive 

relation such as Rana R. et al., and insignificant relation by Oladeebo JO., and 

Fajuyigbe AA. 

The risk of plants being killed by weeds and the risk of plants 

being killed by insects were not in line with expectation because they had positive 

relation that means THMR-farmers, who high weeds risk and insects risk that 

followed in prevention production practices, in consequence of pests infection were 

important factors to THMR-farmers’ adoption for new technologies. In conformity 

with Nhemachena C. and Hassan R. reported farmers who were aware of changes in 

climatic conditions had higher chances of management, for instance different varieties 

practices and crop diversification practices. 

However, some analyses had found the risk of plants being killed by 

pests were negative relation such as Mariyono J., Bonabana-Wabbi J., Kipkoech AK. 

et al., and insignificant relation by Wale M. et al.’s document.   

The risk of plants being killed by diseases were in line with 

expectation because it had negative relation that means THMR-farmers, who low 

diseases risk that followed in prevention production practices, in consequence of the 

low pests risk that indicated ability with pests problem management or the advantage 

of farm position that unaffected form the risk of plants being killed by pests of 

THMR-farmers. Correspond with Mariyono J. demonstrated pest infestation was 

negative relation with yield of irrigated rice farm, which means pest infestation 

decreased that result to yield of rice increased, which one important factor is that all 

farmers face the same problems of massive pest infestation and the farmers get 

incentives in adopting the IPM technology in coping with the risk of crop loss, agree 

with incidence of pest on crops (like insects, weed and diseases) of Bonabana-Wabbi 

J. indicated negative sign on the disease variable, that farmers who had a low level of 

disease that adopted celosia adoption and disease control in their farm according to 
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Kipkoech AK. et al. observed decreasing of stemborer infestation had effect to 

increasing of maize production. 

However, some analyses had found the risk of plants being killed by 

pests were positive relation such as Nhemachena C. and Hassan R., and insignificant 

relation by Wale M. et al.’s document. 

5.1.4 Thai Hom Mali Rice Composite Sustainability Indicators (THMR-

CSI) of TRT sub district       

The results of THMR-CSI in TRT sub district showed the lowest of 

sustainability level (50.21 %). Contrast to The Sustainable Development Index in 

Thailand (SDI 2006) created by NESDB and The Physical Quality of Life Index 

(PQLI 2007) created by OAE.  

Particularly SDI indicated, Thailand had low level of sustainable 

development (SDI: 69.72 %).   

Moreover PQLI indicated, Thai farmers quality of life had moderate 

level (75.67 %) that comparison of THMR-CSI of TRT sub district were shown in 

Figure 5-1. 
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Figure 5-1: Comparison of Thai Hom Mali Rice Composite 

Sustainability Indicators of TRT sub district       
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5.2 Discussion of DU Sub District       

 
5.2.1 Soil Preservation Model (SP-M) of DU sub district       

Age was not in line with expectation, because it had positive relation 

that means the old THMR-farmers might followed in soil preservation practices, in 

consequence of DU THMR-farmers, who older than other case studies. 

Correspondingly, the report of Adesina A. and Chianu J. and case study by Msuya E. 

and Ashimogo G. indicated older farmers were more adopt technology and use 

technical efficient than younger farmers, whereas the cultivation may require a more 

sophisticated physical skill giving of the older farmers. 

However, some analyses had found age was negative relation such as 

the report of Gockowski J. and Ndoumbe M., and Somda J. et al.’s case study, and 

insignificant relation by Moxley RL., Brandon Lang K., and Tawatchai S.’s document. 

Experience was not in line with expectation, because it had negative 

relation that means THMR-farmers who low experience that followed in soil 

preservation practices, in consequence of THMR-farmers, who low experience would 

like to interest to new technology. According to Panna S. noted farmers who low 

experience should be adopted neem extract used than high experience farmers.  

However, some analyses had found experience was positive relation 

such as the report of Illukpitiya P. and Gopalakrishnan C., and Rahman S.’s case 

study, and insignificant relation by Wichit N., findings, and Erhabor PO., Emokaro 

CO.’s document. 

Pesticide use was in line with expectation because it had negative 

relation that means THMR-farmers, who low pesticide use that followed in soil 

preservation practices, in consequence of the nature of THMR-farmers didn’t favor in 

pesticide use. Particularly, DU was the lowest pesticide use in all case studies. 

Correspond to Sa-ardying C. noted farmers who applied chemicals had negative 

relationship with the possibility of farmers to complete in farmer field school project, 

Similarly, the results are reported by Feder G. et al. that indicated farmers with higher 

IPM knowledge scores utilized very statistically significantly less pesticides, which 

confirm to LDD for rice farmers, who change to bio-technology that reduced pesticide 

usage approximately 15.92 %.  
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However, some analyses had found pesticide used was positive 

relation such as Rana R. et al., and insignificant relation by Oladeebo JO., and 

Fajuyigbe AA. 

The risk of plants being killed by animals were in line with 

expectation because it had negative relation that means THMR-farmers, who low 

animals risk that followed in soil preservation practices, in consequence of the low 

pests risk that indicated ability with pests problem management or the advantage of 

farm position that unaffected form the risk of plants being killed by pests of THMR-

farmers. Correspond with Mariyono J. demonstrated pest infestation was negative 

relation with yield of irrigated rice farm, which means pest infestation decreased that 

result to yield of rice increased, which one important factor is that all farmers face the 

same problems of massive pest infestation and the farmers get incentives in adopting 

the IPM technology in coping with the risk of crop loss, agree with incidence of pest 

on crops (like insects, weed and diseases) of Bonabana-Wabbi J. indicated negative 

sign on the disease variable, that farmers who had a low level of disease that adopted 

celosia adoption and disease control in their farm according to Kipkoech AK. et al. 
observed decreasing of stemborer infestation had effect to increasing of maize 

production. 

However, some analyses had found the risk of plants being killed by 

pests were positive relation such as Nhemachena C. and Hassan R., and insignificant 

relation by Wale M. et al.’s document. 

5.2.2 Increasing Production Model (IP-M) of DU sub district       

Production costs was in line with expectation, because it had 

negative relation that means that means THMR-farmers, who low production costs 

that followed in increasing production practices, in consequence of production costs’ 

decreasing requirement was important target in THMR cultivation that significant 

reason to new technologies’ adoption for helpful production costs decreasing. 

According to BWLSDP presented decreasing of production costs was important factor 

that rice farmer accepted the organic rice growing process. Similarly, Berg H. 

confirmed production costs between Non-IPM farmers and IPM farmers were 

significant differently which Non-IPM farmers had higher production costs than IPM 

farmers because they use larger amount of rice seeds, fertilizers and pesticides, 
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correspond to Mokkamakkul G. noted the cost of conventional rice production have 

higher production costs than IPM rice production.  

However, some analyses had found production costs was positive 

relation such as Chaisanchompoo A.’s case study and the report of Payanun K., and 

insignificant relation by Payong J.’s document. 

Fertilizer use was not in line with expectation because it had 

positive relation that means THMR-farmers, who high fertilizer use that followed in 

increasing production practices, in consequence of the fertilizer was important input in 

the cultivation.  In conformity with the study of Bekele W. and Thomya A.’s survey 

supported fertilizer use positively and very significantly with higher yields in their 

study. 

However, some analyses had found fertilizer use was negative 

relation such as NESDB, Goldar B. and Banerjee N. 

5.2.3 Prevention Production Model (PP-M) of DU sub district       

Gender was in line with expectation because it was positive relation 

that means the male THMR-farmers more likely followed in prevention production 

practices than female THMR-farmers, in consequence of male farmer, who always 

decision making and new technologies testing in household. Coherently to Marenya 

PP. and Barrett CB., indicated male household heads more likely adoption on 

improved integrated natural resources and soil fertility management practices than 

female household heads.  

However, some analyses had found gender was negative relation 

such as Khan ZR. et al., Adul K., and insignificant relation by Yang P. et al.’s 

document.   

Food sufficiency was in line with expectation, it had positive that 

means THMR-farmers who high food sufficiency that followed in prevention 

production practices, which indicated carefulness to food of household that the farmer 

would be attentiveness with maintenance and accept to new technology in their 

planting. Accordingly, Poudel D. and Johnsen FH., presented farmers who high food 

sufficiency should be willingness to pay for landrace conversation than farmers who 

low food sufficiency. Correspond to Floyd C. et al. supported farmers who low food 
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sufficiency were less likely to adopt agriculture technologies in the western hills of 

Nepal.  

However, some analyses had found food sufficiency was negative 

relation such as Jantopas S. underlined degree of food insufficiency was not 

significantly affecting with villagers’ adoption on seedlings extension development 

project. 

5.2.4 Thai Hom Mali Rice Composite Sustainability Indicators (THMR-

CSI) of DU sub district       

The results of THMR-CSI in BK sub district showed the low of 

sustainability level (65.36 %). According to The Sustainable Development Index in 

Thailand (SDI 2006) created by NESDB, but contrast with The Physical Quality of 

Life Index (PQLI 2007) created by OAE.  

Particularly SDI indicated, Thailand had low level of sustainable 

development (SDI: 69.72 %).   

Moreover PQLI indicated, Thai farmers quality of life had moderate 

level (75.67 %). The results of THMR-CSI of DU sub district were shown in       

Figure 5-2. 
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Figure 5-2: Comparison of Thai Hom Mali Rice Composite 

Sustainability Indicators of DU sub district 
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5.3 Discussion of BK Sub District       

 
5.3.1 Soil Preservation Model (SP-M) of BK sub district       

Quantity productivity was in line with expectation because it had 

positive relation that means THMR-farmers, who high productivity that followed in 

soil preservation practices, in consequence of productivity increasing was important 

factor that influence to determinant and technologies’ adoption of agriculturist. 

Correspond to Saka J.O. et al. and Charuphong R. commented quantity of rice 

production increasing had the most significant factor with adoption’s farmers in their 

study.  

However, some analyses had found quantity productivity was 

negative relation such as Teerapun S.’s survey and insignificant relation by Saengchan 

N., Dasgupta S. et al. in their study. 

The risk of plants being killed by weeds and the risk of plants 

being killed by diseases were in line with expectation because it had negative relation 

that means THMR-farmers, who low weeds risk and diseases risk that followed in soil 

preservation practices, in consequence of the low pests risk that indicated ability with 

pests problem management or the advantage of farm position that unaffected form the 

risk of plants being killed by pests of THMR-farmers. Correspond with Mariyono J. 

demonstrated pest infestation was negative relation with yield of irrigated rice farm, 

which means pest infestation decreased that result to yield of rice increased, which one 

important factor is that all farmers face the same problems of massive pest infestation 

and the farmers get incentives in adopting the IPM technology in coping with the risk 

of crop loss, agree with incidence of pest on crops (like insects, weed and diseases) of 

Bonabana-Wabbi J. indicated negative sign on the disease variable, that farmers who 

had a low level of disease that adopted celosia adoption and disease control in their 

farm according to Kipkoech AK. et al. observed decreasing of stemborer infestation 

had effect to increasing of maize production. 

However, some analyses had found the risk of plants being killed by 

pests were positive relation such as Nhemachena C. and Hassan R., and insignificant 

relation by Wale M. et al.’s document. 
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5.3.2 Increasing Production Model (IP-M) of BK sub district       

Food sufficiency was in line with expectation, it had positive that 

means THMR-farmers who high food sufficiency that followed in increasing 

production practices, which indicated carefulness to food of household that the farmer 

would be attentiveness with maintenance and accept to new technology in their 

planting. Accordingly, Poudel D. and Johnsen FH., presented farmers who high food 

sufficiency should be willingness to pay for landrace conversation than farmers who 

low food sufficiency. Correspond to Floyd C. et al. supported farmers who low food 

sufficiency were less likely to adopt agriculture technologies in the western hills of 

Nepal.  

However, some analyses had found food sufficiency was negative 

relation such as Jantopas S. underlined degree of food insufficiency was not 

significantly affecting with villagers’ adoption on seedlings extension development 

project. 

Production costs was in line with expectation, because it had 

negative relation that means THMR-farmers, who low production costs that followed 

in increasing production practices, in consequence of production costs’ decreasing 

requirement was important target in THMR cultivation that significant reason to new 

technologies’ adoption for helpful production costs decreasing. According to 

BWLSDP presented decreasing of production costs was important factor that rice 

farmer accepted the organic rice growing process. Similarly, Berg H. confirmed 

production costs between Non-IPM farmers and IPM farmers were significant 

differently which Non-IPM farmers had higher production costs than IPM farmers 

because they use larger amount of rice seeds, fertilizers and pesticides, correspond to 

Mokkamakkul G. noted the cost of conventional rice production have higher 

production costs than IPM rice production.  

However, some analyses had found production costs was positive 

relation such as Chaisanchompoo A.’s case study and the report of Payanun K., and 

insignificant relation by Payong J.’s document. 

Fertilizer use was not in line with expectation because it had 

positive relation that means THMR-farmers, who high fertilizer use that followed in 

increasing production practices, in consequence of the fertilizer was important inputs 
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in the cultivation.  In conformity with the study of Bekele W. and Thomya A.’s survey 

supported fertilizer use positively and very significantly with higher yields in their 

study. 

However, some analyses had found fertilizer use was negative 

relation such as NESDB, Goldar B. and Banerjee N. 

5.3.3 Prevention Production Model (PP-M) of BK sub district       

Household size was in line with expectation, it had positive that 

means THMR-farmers who larger household size that followed in prevention 

production practices, in consequence of THMR farm households could use members 

in household for THMR cultivation. Correspondingly, agro-forestry adoption in 

southern Malawi by Thangata PH. and Alavalapati JRR., that argued when the 

household increases by one person, there will be an increase in the probability that the 

household will adopt agro-forestry. 

However, some analyses had found household size were negative 

relation such as Freeman Ade H. and Omiti J. and insignificant relation by Punpugdee 

S.’s document and the research of Pitugpongjaroen T. 

Food sufficiency was in line with expectation, it had positive that 

means THMR-farmers who high food sufficiency that followed in prevention 

production practices, which indicated carefulness to food of household that the farmer 

would be attentiveness with maintenance and accept to new technology in their 

planting. Accordingly, Poudel D. and Johnsen FH., presented farmers who high food 

sufficiency should be willingness to pay for landrace conversation than farmers who 

low food sufficiency. Correspond to Floyd C. et al. supported farmers who low food 

sufficiency were less likely to adopt agriculture technologies in the western hills of 

Nepal.  

However, some analyses had found food sufficiency was negative 

relation such as Jantopas S. underlined degree of food insufficiency was not 

significantly affecting with villagers’ adoption on seedlings extension development 

project. 

The risk of plants being killed by animals were not in line with 

expectation because they had positive relation that means THMR-farmers, who high 

animals risk that followed in prevention production practices, in consequence of pests 



Fac. of Grad. Studies, Mahidol Univ.               M.Sc. (Technology of Environmental Management) / 125 

infection were important factors to THMR-farmers’ adoption for new technologies. In 

conformity with Nhemachena C. and Hassan R. reported farmers who were aware of 

changes in climatic conditions had higher chances of management, for instance 

different varieties practices and crop diversification practices. 

However, some analyses had found the risk of plants being killed by 

pests were negative relation such as Mariyono J., Bonabana-Wabbi J., Kipkoech AK. 

et al., and insignificant relation by Wale M. et al.’s document.   

5.3.4 Thai Hom Mali Rice Composite Sustainability Indicators (THMR-

CSI) of BK sub district       

The results of THMR-CSI in TRT sub district showed the lowest of 

sustainability level (56.58 %). Contrast to The Sustainable Development Index in 

Thailand (SDI 2006) created by NESDB and The Physical Quality of Life Index 

(PQLI 2007) created by OAE.  

Particularly SDI indicated, Thailand had low level of sustainable 

development (SDI: 69.72 %).   

Moreover PQLI indicated, Thai farmers quality of life had moderate 

level (75.67 %). The results of THMR-CSI of BK sub district were shown in        

Figure 5-3. 
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Figure 5-3: Comparison of Thai Hom Mali Rice Composite 

Sustainability Indicators of BK sub district       
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5.4 Discussion of NR Sub District       

 
5.4.1 Soil Preservation Model (SP-M) of NR sub district       

Pesticide use was in line with expectation because it had negative 

relation that means THMR-farmers, who low pesticide use that followed in soil 

preservation practices, in consequence of the most THMR-farmers of NR grew THMR 

for eating in household, they didn’t favor pesticide use in cultivation. Correspond to 

Sa-ardying C. noted farmers who applied chemicals had negative relationship with the 

possibility of farmers to complete in farmer field school project, Similarly, the results 

are reported by Feder G. et al. that indicated farmers with higher IPM knowledge 

scores utilized very statistically significantly less pesticides, which confirm to LDD 

for rice farmers, who change to bio-technology that reduced pesticide usage 

approximately 15.92 %.  

However, some analyses had found pesticide used was positive 

relation such as Rana R. et al., and insignificant relation by Oladeebo JO., and 

Fajuyigbe AA. 

The risk of plants being killed by weeds were not in line with 

expectation because they had positive relation that means THMR-farmers, who high 

weeds risk that followed in soil preservation practices, in consequence of pests 

infection were important factors to THMR-farmers’ adoption for new technologies. In 

conformity with Nhemachena C. and Hassan R. reported farmers who were aware of 

changes in climatic conditions had higher chances of management, for instance 

different varieties practices and crop diversification practices. 

However, some analyses had found the risk of plants being killed by 

pests were negative relation such as Mariyono J., Bonabana-Wabbi J., Kipkoech AK. 

et al., and insignificant relation by Wale M. et al.’s document.   

5.4.2 Increasing Production Model (IP-M) of NR sub district       

Labor in household was in line with expectation because it had 

positive relation that means THMR-farmers, who more labor in household that 

followed in increasing production practices, in consequence of household would to use 

labor force for activities of THMR cultivation for example, seed sowing, fertilizer 

sowing, and harvesting by hand etc. According to Feleke S. and Zegeye T. presented 
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the amount of labor force available in the household had a positive and significant 

influence on the log odds of adoption of improved maize varieties indicating that 

farmers with larger labor force are more likely to increase the adoption of improved 

maize varieties. 

However, some analyses had found labor in household was negative 

relation such as the report of Orkwaha N., the document of Siriwathanankul Y. and 

Noisange A., and insignificant relation by Pornchai P. et al.’s document. 

 

5.4.3 Prevention Production Model (PP-M) of NR sub district       

Fertilizer use was not in line with expectation because it had 

positive relation that means THMR-farmers, who high fertilizer use that followed in 

prevention production practices, in consequence of the fertilizer was important inputs 

in the cultivation.  In conformity with the study of Bekele W. and Thomya A.’s survey 

supported fertilizer use positively and very significantly with higher yields in their 

study. 

However, some analyses had found fertilizer use was negative 

relation such as NESDB, Goldar B. and Banerjee N. 

Pesticide use was in line with expectation because it had negative 

relation that means THMR-farmers, who low pesticide use that followed in prevention 

production, in consequence of the most THMR-farmers NR grew THMR for eating in 

household, they didn’t favor in pesticide use in cultivation. Correspond to Sa-ardying 

C. noted farmers who applied chemicals had negative relationship with the possibility 

of farmers to complete in farmer field school project, Similarly, the results are 

reported by Feder G. et al. that indicated farmers with higher IPM knowledge scores 

utilized very statistically significantly less pesticides, which confirm to LDD for rice 

farmers, who change to bio-technology that reduced pesticide usage approximately 

15.92 %.  

However, some analyses had found pesticide used was positive 

relation such as Rana R. et al., and insignificant relation by Oladeebo JO., and 

Fajuyigbe AA. 

The risk of plants being killed by nature disasters were not in line 

with expectation because it had positive relation THMR-farmers, who high nature 
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disasters risk that followed in prevention production. As results of NR sub district got 

affect form nature disaster i.e., the flood from Phrom Khiri waterfall, it overflow to 

field in every year that affected to more THMR-farmers were awareness nature 

disasters that damageable in their cultivation. In conformity with He X-F. et al. 
remarked farmers in a given village will adopt Rainwater Harvesting and 

Supplementary Irrigation Technology that will increase with the level of erosion 

problems in the village.  

However, some analyses had found the risk of plants being killed by 

nature disasters was negative relation such as Qianwen G. and Junbiao Z. and 

insignificant relation by Wubeneh NG. and Sanders JH. 

The risk of plants being killed by weeds were not in line with 

expectation because it had positive relation that means THMR-farmers, who high 

weeds risk that followed in prevention production, in consequence of pests infection 

were important factors to THMR-farmers’ adoption for new technologies. In 

conformity with Nhemachena C. and Hassan R. reported farmers who were aware of 

changes in climatic conditions had higher chances of management, for instance 

different varieties practices and crop diversification practices. 

However, some analyses had found the risk of plants being killed by 

pests were negative relation such as Mariyono J., Bonabana-Wabbi J., Kipkoech AK. 

et al., and insignificant relation by Wale M. et al.’s document.   

5.4.4 Thai Hom Mali Rice Composite Sustainability Indicators (THMR-

CSI) of NR sub district       

The results of THMR-CSI in TRT sub district showed the lowest of 

sustainability level (54.00 %). Contrast to The Sustainable Development Index in 

Thailand (SDI 2006) created by NESDB and The Physical Quality of Life Index 

(PQLI 2007) created by OAE.  

Particularly SDI indicated, Thailand had low level of sustainable 

development (SDI: 69.72 %).   

Moreover PQLI indicated, Thai farmers quality of life had moderate 

level (75.67 %). The results of THMR-CSI of NR sub district were shown in        

Figure 5-4. 
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Figure 5-4: Comparison of Thai Hom Mali Rice Composite 

Sustainability Indicators of NR sub district       
 

5.5 Discussion of All Variables  
 

Generally, the agriculture practices decision making in Thailand is 

determined by male farmer that similarly to gender of farmer such as male farmer was 

significant correlated at TRT and DU sub districts. Contrast with gender of farmer 

were non significant correlated at BK and NR sub districts. Because of female farmers 

of BK sub district had decision together with male farmer for instance; fertilizer 

buying and watch over the plant-killer from pigeon. For NR sub district, the most 

farmers grew THMR for eating in household that reason to the decision between the 

gender of farmer (male and female) was non difference. 

Age of farmer was single significant correlated at DU sub district that results 

of the younger of north-eastern region went to labor in industrial sector and return 

their money to older THMR-farmers for THMR cultivation. Accordingly, THMR-

farmers at DU sub district who older than other case studies.   

Education of farmer were non significant correlated with all case studies that 

results of the most education level was primary level.  

Experience of farmer was single significant correlated at DU sub district that 

results of the action plan of changing rice stubble burning to ploughed rice straw was 
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promoted by Sisaket province. It was new experience THMR cultivation of THMR-

farmers and they would like to change it. 

Household size was single significant correlated at BK sub district that results 

of the member in household of BK sub district had more than another case studies. 

Especially, they used members in household for watch over the plant-killer from 

pigeon. 

Generally, the agriculturists of North-eastern region always look for food in 

household from the nature for instance; fish, animal, insect etc. Consequently, THMR- 

farmers of DU sub district didn’t worry about food in their household. As results of the 

most THMR-farmers of BK sub district had pond in household, they raised aquatic 

animals and backyard garden growing from water in their pond that contrast with food 

in household buying at TRT and NR sub districts. As abovementioned, food 

sufficiency in household was significant correlated at DU and BK. 

Although the immigration of labors were important problem at other regions, 

but the most citizen of Southern region didn't emigrate because of their region had 

more natural resources than other regions that results to the agriculturist could use 

labor in household for their cultivation. As abovementioned, labor used in household 

was single significant correlated at NR sub district.       

Effect of chemical inputs were non significant correlated with all case studies 

because of in-season rice cultivation less pests than off-season rice cultivation. 

Especially, off-season rice cultivation was controlled by chemical pesticide in every 

week, which reason to THMR-farmers who had in-season rice cultivation such as 

THMR cultivation didn’t affect from chemical inputs. 

Although the activity rituals of all case studies were difference, but THMR-

farmers of all case studies also did continue in every year, that result to rice rituals 

were non significant correlated with all case studies. 

Both before growing and after growing of cooperative labors was single 

significant correlated at TRT sub district because of transplanting was main rice 

cultivation of TRT farmers, especially indirect seeding process and harvesting by hand 

might depend on experienced person i.e., cooperative labors by neighbor. Moreover, 

cooperative labors of TRT sub district might begin with indirect seeding process until 
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last process such as productivity transportation to household. Differently, other case 

studies were exchanged by money in their cultivation. 

Farm size was single significant correlated at TRT sub district that results of 

transplanting was main rice cultivation in TRT sub district, which the transplanting 

was suitable for small farm size. Particularly, the most agriculturists believed in 

transplanting higher productivity than paddy-sown field. Differently, DU and BK sub 

districts used paddy-sown field that reasons to farm size had non significant in their 

cultivation. For NR sub district the most farmers grew THMR for eating in household 

which the size of farm didn’t affect to their cultivation.    

Production costs was single non significant correlated at NR sub district that 

results of the cultivation for eating that increasing or decreasing of production costs 

didn’t important factor to their cultivation because of they would to keep their 

productivities for food in household.  

Besides, DU farmers grew THMR for selling, they had two reasons of 

cultivation such as 1) Favorable THMR eating, and 2) Keeping for gift to their 

relatives those results to the most agriculturists didn’t worry for selling only. 

According to THMR-farmers of NR sub district grew for eating in household. 

Consequently, increasing or decreasing of quantity productivity had non significant 

with DU and NR sub districts. Contrast with TRT farmers might share their farm to 

sticky rice cultivation for eating in house hold because of the quantity productivity of 

THMR was important product for selling, similarly with cultivation for selling at BK 

sub district. As abovementioned, quantity productivity had significant correlated at 

TRT and BK sub districts. 

Fertilizer use was significant correlated with all case studies because of they 

were important inputs for THMR cultivation.  

From quantity pesticide use of all case studies that showed BK sub district 

was the lowest of pesticide use (0.11 kg. per rai) that could indicate the over image of 

pest’s problem didn’t important problems in their cultivation that results to pesticide 

use had single non significant correlated at BK sub district.    

Soil fertility was non significant correlated with all case studies because of 

the most of TRT farmers were nearly cultivation between moderate fertility level of 

soil series and low fertility level of soil series. According to DU farmers and NR 
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farmers did cultivation in low fertility level of soil series. For the total of BK farmers 

did cultivation in moderate fertility level of soil series.   

Only, NR sub district got affect form nature disaster i.e., the flood from 

Phrom Khiri waterfall that it did overflow to field in every year that results to the risk 

of plants being killed by nature disasters had single significant at NR sub district. 

The risk of plants being killed by weeds was non significant correlated at DU 

sub district because of the most of THMR households had animal husbandry i.e., beef 

cattle, which weeds in filed were food of them. Differently, weed infection were 

significant correlated at TRT, BK, and NR sub districts such as Wrinkle duck-beak 

and Small flower umbrella plant. 

As results of Small flower umbrella plant was single risk at NR sub district 

that reason to the risk of plants being killed by animals were non significant correlated 

at NR sub district. Differently, field crab at TRT, Baya Weaver and Sriate Weaver at 

DU and Pigeon at BK sub districts that they were dangerous animals and had 

significant with three case studies.  
The risk of plants being killed by Blast Disease infection at TRT sub district 

and BK sub district were important risk that affect to productivity decreasing, which 

some year the most THMR-farmers used chemical pesticide for control them. 

However, disease infection didn’t affect at DU and NR sub districts. As 

abovementioned, the risk of plants being killed by diseases had significant correlated 

at TRT and BK sub districts. 

Besides field crab infection, stemborer infestation was important pest that 

affect at TRT sub district, the most farmers might depend on pesticide used for control 

it. Obviously, farmers TRT who more pesticide use than other case studies (1.33 kg. 

per rai) that results to the risk of plants being killed by insects had single significant 

correlated at TRT sub district.   

 

5.6 Discussion of The Common Variables  
 

For fertilizer use was variable that significant correlated at four case studies 

that means increasing or decreasing of fertilizer use was important factor correlated 
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with the decision making of THMR-farmers for followed in Thai Hom Mali Rice 

cultivating sustainability practices. 

Although pesticide use was significant correlated with three case studies i.e., 

TRT, DU, and NR but it was significant negatively correlated only that mean THMR-

farmers, who low pesticide use will follow in Thai Hom Mali Rice cultivating 

sustainability practices. 

Moreover, increasing or decreasing of production costs, the risk of plants 

being killed by weeds, and the risk of plants being killed by animals were important 

factor correlated with the decision making of THMR-farmers for followed in Thai 

Hom Mali Rice cultivating sustainability practices. 
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CHAPTER VI 

CONCLUSION AND RECOMMENDATION 

 

 
The purpose of this study to analyse sustainability of Thai Hom Mali Rice 

cultivation of THMR-farmers at four case studies i.e., Phayao province (TRT sub 

district), Sisaket province (DU sub district), Chachoengsao province (BK sub district), 

and Nakhonsithammarat province (NR sub district). As results of this study were 

presented by 1) Soil Preservation Model (SP-M), 2) Increasing Production Model (IP-

M), and 3) Prevention Production Model (PP-M); and 4) Thai Hom Mali Rice 

Composite Sustainability Indicators (THMR-CSI) that the subsequent section as 

follow: 

 

6.1 Conclusion of TRT Sub District   

 
1. In SP-M showed, high production costs (PDTC), low fertilizer use 

(FTZU), high risk of plants being killed by animals (ANR), and risk of plants being 

killed by diseases (DIR). They could predict the probability values of soil preservation 

practices as 0.65. 

2. In IP-M showed, male farmer (GEN), continued cooperative labors in 

before and after growing (BOGR), high quantity productivity (QP), high fertilizer use 

(FTZU), and high risk of plants being killed by weeds (WER). They could predict the 

probability values of increasing production practices as 0.74. 

3. In PP-M showed, small farm size (FRS), low fertilizer use (FTZU), low 

pesticide use (PTCU), high risk of plants being killed by weeds (WER), high of plants 

being killed by diseases (DIR), and low risk of plants being killed by insects (INR). 

They could predict the probability values of prevention production practices as 0.26. 

4. In THMR-CSI showed; the maximum to minimum point of nine 

indicators, the maximum to minimum point of three indices, and the single point of Thai 

Hom Mali Rice composite sustainability indicators as follows:  
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4.1 The maximum to minimum point of indicators, which consist of    

1) seed selection indicator (SS-I: 93.38 %), 2) non rice stubble burning indicator   

(NRSB-I: 86.76 %), 3) non chemical fungicide use indicator (NCFU-I: 81.47%),       

4) soil mulching indicator (SM-I: 76.47 %), 5) organic fertilizer use indicator        

(OFU-I: 54.85 %), 6) non chemical herbicide use indicator (NCHU-I: 41.47 %),        

7) non chemical insecticide use indicator (NCIU-I: 13.24 %), 8) crop rotation indicator 

(CR-I: 2.79 %), and  9) seed immunization indicator (SI-I: 1.47 %). 

4.2 The maximum to minimum point of three indices, which consist of 

1) soil preservation indices (SP-IN: 55.34 %), 2) increasing production indices (IP-IN: 

49.90 %), and 3) prevention production indices (PP-IN: 45.39 %). 

4.3 The single point of Thai Hom Mali Rice composite sustainability 

indicators (THMR-CSI) were 50.21 %. 

The sustainable agriculture planning in TRT sub district       

IP-M should promote in first step because it had the highest probability 

values and concentrate at variables in IP-M (Line 1).  

SP-M should promote second step and concentrate at variables in      

SP-M (Line 2). 

PP-M should promote third step and concentrate at variables in PP-M 

(Line 3). 

SS-I, NRSB-I, and NCFU-I should continue in first step because they 

had more than 80 % (Line 1-3).    

For SM-I, and OFU-I should promote in second step because they had 

more than 50 % (Line 4-5) 

However, NCHU-I, NCIU-I, CR-I, and SI-I should urgent promote to 

THMR-farmers because they had less than 50 % (Line 6-9). The results of conclusion 

were showed in Figure 6-1.  
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Figure 6-1: Conclusion of TRT sub district     

  

6.2 Conclusion of DU Sub District 
    

1. In SP-M showed, the old THMR-farmers (AGE), low experience (EXP), 

low pesticide use (PTCU), and low risk of plants being killed by animals (ANR). They 

could predict the probability values of soil preservation practices as 0.62. 
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2. In IP-M showed, low production costs (PDTC), and high fertilizer use 

(FTZU). They could predict the probability values of increasing production practices as 

0.61. 

3. In PP-M showed, male farmer (GEN), and high food sufficiency (FOSC). 

They could predict the probability values of prevention production practices as 0.74. 

4. In THMR-CSI showed; the maximum to minimum point of nine 

indicators, the maximum to minimum point of three indices, and the single point of Thai 

Hom Mali Rice composite sustainability indicators as follows:  

4.1 The maximum to minimum point of indicators which consist of 1) 

non chemical fungicide use indicator (NCFU-I: 98.09 %), 2) non chemical insecticide 

use indicator (NCIU-I: 96.47 %), 3) soil mulching indicator (SM-I: 90.74 %),            

4) organic fertilizer use indicator (OFU-I: 87.06 %), 5) non rice stubble burning 

indicator (NRSB-I: 70.29 %), 6) seed selection indicator (SS-I: 64.41 %), 7) non 

chemical herbicide use indicator (NCHU-I: 59.12 %), 8) crop rotation indicator (CR-I: 

20.00 %), and 9) seed immunization indicator (SI-I: 2.06 %).    

4.2 The maximum to minimum point of three indices which consist of 

1) prevention production indices (PP-IN: 84.56 %) 2) soil preservation indices (SP-IN: 

60.34 %), and 3) increasing production indices (IP-IN: 51.81 %). 

4.3 The single point of Thai Hom Mali Rice composite sustainability 

indicators (THMR-CSI) were 65.36 %.  

The sustainable agriculture planning in DU sub district       

PP-M should promote in first step because it was the highest probability 

values and concentrate at variables in PP-M (Line 1). 

SP-M should promote in second step and concentrate at variables in      

SP-M (Line 2). 

IP-M should promote in third step and concentrate at variables in IP-M 

(Line 3). 

Moreover, NCFU-I, NCIU-I, SM-I, and OFU-I should continue in first 

step because they had more than 80 % (Line 1-4). 

For NRSB-I, SS-I, and NCHU-I should promote in second step because 

they had more than 50 % (Line 5-7). 
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However, CR-I, and SI-I should urgent promote to THMR-farmers 

because they had less than 50 % (Line 8-9). The results of conclusion were showed in 

Figure 6-2.  
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Figure 6-2: Conclusion of DU sub district   

    

6.3 Conclusion of BK Sub District   
1. In SP-M showed, high quantity productivity (QP), low risk of plants being 

killed by weeds (WER), and low risk of plants being killed by diseases (DIR) then they 

could predict the probability values of soil preservation practices as 0.86. 
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2. In IP-M showed, high food sufficiency (FOSC), low production costs 

(PDTC), and high fertilizer use (FTZU). They could predict the probability values of 

increasing production practices as 0.42. 

3. In PP-M showed, large household size (HS), high food sufficiency 

(FOSC), and high risk of plants being killed by animals (ANR). They could predict 

predicted the probability values of prevention production practices as 0.73. 

4. In THMR-CSI showed; the maximum to minimum point of nine 

indicators, the maximum to minimum point of three indices, and the single point of Thai 

Hom Mali Rice composite sustainability indicators as follows:  

4.1 The maximum to minimum point of indicators which consist of     

1) seed selection indicator (SS-I: 100 %), 2) soil mulching indicator (SM-I: 98.46 %), 

3) non chemical fungicide use indicator (NCFU-I: 85.23 %), 4) non rice stubble 

burning indicator (NRSB-I: 79.08 %), 5) non chemical insecticide use indicator 

(NCIU-I: 60.31 %), 6) organic fertilizer use indicator (OFU-I: 31.08 %), 7) crop 

rotation indicator (CR-I: 30.77 %), 8) non chemical herbicide use indicator (NCHU-I: 

23.38 %), and 9) seed immunization indicator (SI-I: 0.92 %).    

4.2 The maximum to minimum point of three indices which consist of 

1) soil preservation indices (SP-IN: 69.44 %), 2) prevention production indices (PP-

IN: 56.31 %) and 3) increasing production indices (IP-IN: 44.00 %). 

4.3 The single point of Thai Hom Mali Rice composite sustainability 

indicators (THMR-CSI) were 56.58 %.  

The sustainable agriculture planning in BK sub district       

SP-M should promote in first step because it was the highest probability 

values, which THMR-farmers target and concentrate at variables in SP-M (Line 1). 

PP-M should promote in second step and concentrate at variables in      

PP-M (Line 2). 

IP-M should promote in third step and concentrate at variables in IP-M 

(Line 3). 

Moreover, SS-I, SM-I, and NCFU-I should continue in first step 

because they had more than 80 % (Line 1-3)   

For NRSB-I, and NCIU-I should promote in second step because they 

had more than 50 % (Line 4-5). 
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However, OFU-I, CR-I, NCHU-I, and SI-I should urgent promote to 

THMR-farmers because they had less than 50 % (Line 6-9). The results of conclusion 

were showed in Figure 6-3.  
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Figure 6-3: Conclusion of BK sub district  

 

6.4 Conclusion of NR sub district        
1. In SP-M showed, low pesticide use (PTCU), and high risk of plants being 

killed by weeds (WER). They could predict the probability values of soil preservation 

practices as 0.63. 
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2. In IP-M showed, increasing labor in household (LIH). It could predict the 

probability values of increasing production practices as 0.25. 

3. In PP-M showed, the high fertilizer use (FTZU), low pesticide use 

(PTCU), high risk of plants being killed by nature disasters (NDR) and high risk of 

plants being killed by weeds (WER). They could predict the probability values of 

prevention production practices as 0.67. 

4. In THMR-CSI showed; the maximum to minimum point of nine 

indicators, the maximum to minimum point of three indices, and the single point of 

Thai Hom Mali Rice composite sustainability indicators as follows:  

4.1 The maximum to minimum point of indicators which consist of 1) 

seed selection indicator (SS-I: 98.05 %), 2) non chemical fungicide use indicator 

(NCFU-I: 93.98 %), 3) soil mulching indicator (SM-I: 81.79 %), 4) non rice stubble 

burning indicator (NRSB-I: 79.02 %), 5) non chemical herbicide use indicator 

(NCHU-I: 60.00 %), 6) non chemical insecticide use indicator (NCIU-I: 49.59 %),     

7) organic fertilizer use indicator (OFU-I: 31.08 %), 8) seed immunization indicator   

(SI-I: 1.95 %), and 9) crop rotation indicator (CR-I: 1.30 %)    

4.2 The maximum to minimum point of three indices which consist of 

1) prevention production indices (PP-IN: 67.86 %), 2) soil preservation indices (SP-

IN: 54.04 %), and 3) increasing production indices (IP-IN: 40.11 %). 

4.3 The single point of Thai Hom Mali Rice composite sustainability 

indicators (THMR-CSI) were 54.00 %.  

The sustainable agriculture planning in NR sub district       

PP-M should promote in first step because it was the highest probability 

values and concentrate at variables in PP-M (Line 1). 

SP-M should promote in second step and concentrate at variables in   

SP-M (Line 2). 

IP-M should promote in third step and concentrate at variables in IP-M 

(Line 3). 

Moreover, SS-I, NCFU-I, and SM-I should continue in first step 

because they had more than 80 % (Line 1-3)   

For NRSB-I and NCHU-I should promote in second step because they 

had more than 50 % (4-5). 
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However, NCIU-I, OFU-I, SI-I, and CR-I should urgent promote to 

THMR-farmers because they had less than 50 % (6-9). The results of conclusion were 

showed in Figure 6-4.  
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Figure 6-4: Conclusion of NR sub district       
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6.5 Conclusion of All Case Studies 

 
6.2.1 Thai Hom Mali Rice Cultivating Sustainability Models (THMR-CSM) 

In Phayao (TRT sub district) had SP-M (0.65), IP-M (0.74), and       

PP-M (0.26). The results were showed in Figure 6-5. 

In Sisaket (DU sub district) had) SP-M (0.62), IP-M (0.61), and      

PP-M (0.74). The results were showed in Figure 6-6. 

In Chachoengsao (BK sub district) had on SP-M (0.86), IP-M (0.42), 

and PP-M (0.73). The results were showed in Figure 6-7. 

In Nakhonsithammarat (NR sub district) had SP-M (0.63), IP-M 

(0.25), and PP-M (0.67). The results were showed in Figure 6-8. 
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Figure 6-5: The probability values of          Figure 6-6: The probability values of 

                         TRT sub district                                             DU sub district 
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Figure 6-7: The probability values of          Figure 6-8: The probability values of 
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Importantly, the results from Sisaket (DU sub district) had 

equilibrium probability values more than other provinces. 

6.2.2 Thai Hom Mali Rice Composite Sustainability Indicators (THMR-CSI) 

The percentage THMR-CSI showed, Phayao (TRT sub district) had 

50.21 %, Sisaket (DU sub district) had 65.36 %, Chachoengsao (BK sub district) had 

56.58 %, and Nakhonsithammarat (NR sub district) had 54.00 %. The results were 

showed in Figure 6-9.  

 

TRT: 50.21 %

DU: 65.36 %
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Figure 6-9 Comparison of Thai Hom Mali Rice Composite 

Sustainability Indicators in case studies  
 

According to THMR-CSM, the results from Sisaket (DU) had more 

THMR-CSI than other provinces. 

 

6.6 Thai Hom Mali Rice Model for National Level Development 
 

Although this study will have more variables are significant with all case 

studies, but some of variables were similar for this study that called common 

variables, which consists of production costs, fertilizer use, pesticide use, the risk of 

plants being killed by weeds, and the risk of plants being killed by animals, which 

common variables appearing are good indicators for developing to Thai Hom Mali 

Rice model for national level.  
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6.7 Recommendation for Further Research  

 
Sustainable level analysis of Thai Hom Mali Rice cultivation in Thailand 

found interesting issue which may be an advantage for the further research as follows: 

Further research should be testing the common variables of this study in 

other Thai Hom Mali Rice cultivation provinces or applied common variable to other 

in-season rice field and off-season field varieties.  
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APPENDIX 

EXPERIMENTAL DATA 
 

A-1 The Results of Logistic Regression of TRT 
 

1. Soil Preservation Model (SP-M) 
 

Table A-1-1: Case Processing Summary  
Unweighted Casesa N Percent 

Selected Cases Included in Analysis 136 100.0

Missing Cases 0 .0

Total 136 100.0
Unselected Cases 0 .0
Total 136 100.0
a. If weight is in effect, see classification table for the total number of cases. 
 
Table A-1-2: Dependent Variable Encoding 
Original Value Internal Value 

Low probability 0
High probability 1

 
Table A-1-3: Soil preservation probability in null model a,b 

 

Observed 

Predicted 

 Soil preservation 
probability 

Percentage 
Correct 

 Low 
probability 

High 
probability 

Step 0 Soil preservation probability Low probability 0 33 .0

High probability 0 103 100.0

Overall Percentage   75.7
a. Constant is included in the model; b. The cut value is .500 
     
Table A-1-4: Iteration History of 2 Log likelihood a,b,c  

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 151.020 1.029

2 150.719 1.135

3 150.718 1.138

4 150.718 1.138
a. Constant is included in the model; b. Initial -2 Log Likelihood: 150.718; c. Estimation terminated at 
iteration number 4 because parameter estimates changed by less than .001. 
Table A-1-5: Model Summary 
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Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 113.044a .242 .361
a. Estimation terminated at iteration number 6 because parameter estimates changed by less than .001. 
 
Table A-1-6: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 37.674 4 .000

Block 37.674 4 .000

Model 37.674 4 .000

 
Table A-1-7: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 15.334 8 .053
 
Table A-1-8: Soil preservation probability in full model a,b 

 

Observed 

Predicted 

 Soil preservation 
probability 

Percentage 
Correct 

 Low 
probability 

High 
probability 

Step 0 Soil preservation probability Low probability 13 20 39.4

High probability 8 95 92.2

Overall Percentage   79.4
a. Constant is included in the model; b. The cut value is .500 
     
Table A-1-9: Variables in the Equation 

Variables B S.E. Wald df Sig. Exp(B) 
95.0% C.I.for EXP(B)

Lower Upper 

Step 1a PDTC .001 .001 5.548 1 .019 1.001 1.000 1.002

FTZU -.039 .016 5.990 1 .014 .962 .933 .992

ANR 1.621 .502 10.445 1 .001 5.058 1.893 13.519

DIR .684 .234 8.542 1 .003 1.981 1.253 3.134

Constant -3.821 1.514 6.369 1 .012 .022   
a. Variable(s) entered on step 1: PDTC, FTZU, ANR, DIR.     
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2. Increasing Production Model (IP-M) 
 

Table A-1-10: Increasing production  probability in null model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Increasing production 
probability 

Low probability 0 62 .0

High probability 0 74 100.0

Overall Percentage  54.4
a. Constant is included in the model; b. The cut value is .500 
 
Table A-1-11: Iteration History of  2 Log likelihood a,b,c  

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 187.476 .176

2 187.476 .177
a. Constant is included in the model, b. Initial -2 Log Likelihood: 187.476, c. Estimation terminated at 
iteration number 2 because parameter estimates changed by less than .001. 
 
Table A-1-12: Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 153.582a .221 .295
a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 
 
Table A-1-13: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 33.894 5 .000

Block 33.894 5 .000

Model 33.894 5 .000

 
Table A-1-14: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 12.211 8 .142
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Table A-1-15: Increasing production probability in full model a 

Observed 

Predicted 
Soil preservation probability 

Percentage 
Correct 

Low 
probability 

High 
probability 

Step 1 Increasing production 
probability 

Low probability 42 20 67.7

High probability 18 56 75.7

Overall Percentage   72.1
a. The cut value is .500     
 
Table A-1-16: Variables in the Equation  

Variables B S.E. Wald df Sig. Exp(B) 
95.0% C.I.for EXP(B)

Lower Upper 

Step 1a GEN(1) 1.153 .551 4.388 1 .036 3.168 1.077 9.321

BOGR(1) 1.007 .408 6.097 1 .014 2.738 1.231 6.090

QP .007 .003 5.933 1 .015 1.007 1.001 1.012

FTZU .029 .014 4.448 1 .035 1.029 1.002 1.057

WER .364 .182 3.979 1 .046 1.438 1.006 2.056

Constant -6.495 1.567 17.184 1 .000 .002   
a. Variable(s) entered on step 1: GEN, BOGR, QP, FTZU, WER.    
 

3. Prevention Production Model (PP-M) 
 

Table A-1-17: Prevention production probability in null model a,b 

Observed 

Predicted 
Prevention production 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Prevention production 
probability 

Low probability 81 0 100.0

High probability 55 0 .0

Overall Percentage  59.6
a. Constant is included in the model; b. The cut value is .500 
 
Table A-1-18: Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 183.535 -.382

2 183.535 -.387

3 183.535 -.387
a. Constant is included in the model, b. Initial -2 Log Likelihood: 183.535, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001. 
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Table A-1-19: Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 114.706a .397 .536
a. Estimation terminated at iteration number 6 because parameter estimates changed by less than .001. 
 
Table A-1-20: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 68.829 6 .000

Block 68.829 6 .000

Model 68.829 6 .000

 
Table A-1-21: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 4.094 8 .849

 
Table A-1-22: Prevention production probability in full model a 

Observed 

Predicted 
Prevention production 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 1 Prevention production 
probability 

Low probability 68 13 84.0

High probability 11 44 80.0

Overall Percentage  82.4
a. The cut value is .500     
 
Table A-1-23: Variables in the Equation 
  

B S.E. Wald df Sig. Exp(B) 

95.0% C.I.for EXP(B)

  Lower Upper 

Step 1a FRS -.073 .020 13.591 1 .000 .929 .894 .966

FTZU -.038 .018 4.747 1 .029 .962 .930 .996

PTCU -1.363 .277 24.280 1 .000 .256 .149 .440

WER .647 .255 6.439 1 .011 1.911 1.159 3.151

DIR -.620 .233 7.074 1 .008 .538 .340 .849

INR .541 .239 5.148 1 .023 1.718 1.077 2.743

Constant 2.353 1.674 1.976 1 .160 10.521   
a. Variable(s) entered on step 1: FRS, FTZU, PTCU, WER, DIR, INR.    
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A-2 The Results of Logistic Regression of DU 
 

1. Soil Preservation Model (SP-M) 
Table A-2-1: Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 136 100.0

Missing Cases 0 .0

Total 136 100.0
Unselected Cases 0 .0
Total 136 100.0
a. If weight is in effect, see classification table for the total number of cases. 
 
 
Table A-2-2: Dependent Variable Encoding 
Original Value Internal Value 

Low probability 0
High probability 1

 
Table A-2-3: Soil preservation probability in null model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Soil preservation probability Low probability 0 53 .0

High probability 0 83 100.0

Overall Percentage  61.0
a. Constant is included in the model; b. The cut value is .500 
 
Table A-2-4: Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 181.865 .441

2 181.864 .449

3 181.864 .449
a. Constant is included in the model, b. Initial -2 Log Likelihood: 181.864, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001. 
 
Table A-2-5: Model Summary 
Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 162.401a .133 .181
a. Estimation terminated at iteration number 4 because parameter estimates changed by less than .001. 
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Table A-2-6: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 19.463 4 .001

Block 19.463 4 .001

Model 19.463 4 .001

 
Table A-2-7: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 5.615a 8 .690

 
Table A-2-8: Soil preservation probability in full model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Soil preservation probability Low probability 23 30 43.4

High probability 11 72 86.7

Overall Percentage  69.90
a. Constant is included in the model; b. The cut value is .500 
     
Table A-2-9: Variables in the Equation 

  

B S.E. Wald df Sig. Exp(B) 

95.0% C.I.for EXP(B)

  Lower Upper 

Step 1a AGE .048 .021 5.139 1 .023 1.049 1.007 1.093

EXP -.075 .034 4.902 1 .027 .928 .868 .991

PTCU -2.748 1.241 4.904 1 .027 .064 .006 .729

ANR -.424 .183 5.404 1 .020 .654 .457 .936

Constant 1.095 .924 1.403 1 .236 2.988  
a. Variable(s) entered on step 1: AGE, EXP, PTCU, ANR.     
 

2. Increasing Production  Model (IP-M) 
 

Table A-2-10: Increasing production  probability in null model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Increasing production 
probability 

Low probability 0 58 .0

High probability 0 78 100.0

Overall Percentage  57.4
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Table A-2-10: Increasing production  probability in null model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Increasing production 
probability 

Low probability 0 58 .0

High probability 0 78 100.0

Overall Percentage  57.4
a. Constant is included in the model; b. The cut value is .500 
 
Table A-2-11: Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 185.584 .294

2 185.584 .296

3 185.584 .296
a. Constant is included in the model, b. Initial -2 Log Likelihood: 185.584, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001. 
 
Table A-2-12: Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 168.556a .118 .158
a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 
 
Table A-2-13: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 17.028 2 .000

Block 17.028 2 .000

Model 17.028 2 .000

 
Table A-2-14: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 3.279 8 .916
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Table A-2-15: Increasing production probability in full model a 

Observed 

Predicted 
Soil preservation probability 

Percentage 
Correct 

Low 
probability 

High 
probability 

Step 1 Increasing production 
probability 

Low probability 30 28 51.7

High probability 22 56 71.8

Overall Percentage  63.2
a. The cut value is .500     
 
Table A-2-16: Variables in the Equation 

Variables B S.E. Wald df Sig. Exp(B)
95.0% C.I.for EXP(B) 

Lower Upper 

Step 1a PDTC -.002 .001 8.896 1 .003 .998 .996 .999

FTZU .038 .013 8.712 1 .003 1.038 1.013 1.065

Constant 1.161 .811 2.049 1 .152 3.194   
a. Variable(s) entered on step 1: PDTC, FTZU.      
 

3. Prevention Production Model (PP-M) 
 
Table A-2-17: Prevention production probability in null model a,b 

Observed 

Predicted 
Prevention production 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Prevention production 
probability 

Low probability 0 47 0

High probability 0 89 100

Overall Percentage  65.4
a. Constant is included in the model; b. The cut value is .500 
 
Table A-2-18: Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 175.364 .618 

2 175.351 .638 

3 175.351 .638 
a. Constant is included in the model, b. Initial -2 Log Likelihood: 175.351, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001. 
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Table A-2-19: Model Summary 
Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 160.804a .101 .140
a. Estimation terminated at iteration number 4 because parameter estimates changed by less than .001. 
 
Table A-2-20: Omnibus Tests of Model Coefficients 

  Chi-square df Sig. 

Step 1 Step 14.547 2 .001

Block 14.547 2 .001

Model 14.547 2 .001
 
Table A-2-21: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 4.432 7 .729

 
Table A-1-22: Prevention production probability in full model a 

Observed 

Predicted 
Prevention production 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 1 Prevention production 
probability 

Low probability 16 31 34.0

High probability 8 81 91.0

Overall Percentage  71.3
a. The cut value is .500     
 
 
Table A-2-23: Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 
95.0% C.I.for 

EXP(B) 
Lower Upper 

Step 1a GEN(1) .822 .390 4.440 1 .035 2.276 1.059 4.892 
  FOSC .025 .010 6.621 1 .010 1.025 1.006 1.044 
  Constant -1.196 .563 4.510 1 .034 .302   

a. Variable(s) entered on step 1: GEN, FOSC. 
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A-3 The Results of Logistic Regression of BK 
 

1. Soil Preservation Model (SP-M) 
 
Table A-3-1: Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 65 100.0

Missing Cases 0 .0

Total 65 100.0
Unselected Cases 0 .0
Total 65 100.0
a. If weight is in effect, see classification table for the total number of cases. 
 
Table A-3-2: Dependent Variable Encoding 
Original Value Internal Value 

Low probability 0
High probability 1

 
Table A-3-3: Soil preservation probability in null model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Soil preservation probability Low probability 0 18 .0

High probability 0 47 100.0

Overall Percentage  72.3
a. Constant is included in the model; b. The cut value is .500 
 
Table A-3-4: Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 

Coefficients 

Constant 

Step 0 1 76.763 .892

2 76.703 .959

3 76.703 .960
a. Constant is included in the model, b. Initial -2 Log Likelihood: 76.703, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001.  

 
Table A-3-5: Model Summary
Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 43.977a .396 .571
a. Estimation terminated at iteration number 6 because parameter estimates changed by less than .001. 
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Table A-3-6: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 32.726 3 .000

Block 32.726 3 .000

Model 32.726 3 .000

 
Table A-3-7: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 6.232 7 .513
 
Table A-3-8: Soil preservation probability in full model a,b 

 

Observed 

Predicted 

 Soil preservation 
probability 

Percentage 
Correct 

 Low 
probability 

High 
probability 

Step 0 Soil preservation probability Low probability 11 7 61.1

High probability 3 44 93.6

Overall Percentage  84.6
a. Constant is included in the model; b. The cut value is .500 
 
Table A-3-9: Variables in the Equation 

  
B S.E. Wald df Sig. Exp(B) 

95.0% C.I.for 
EXP(B) 

  Lower Upper 

Step 1a QP .026 .007 13.213 1 .000 1.026 1.012 1.041

WER -.962 .447 4.637 1 .031 .382 .159 .917

DIR -.716 .351 4.157 1 .041 .489 .246 .973

Constant -3.300 2.021 2.667 1 .102 .037   
a. Variable(s) entered on step 1: QP, WER, DIR.      
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2. Increasing Production  Model (IP-P) 
 
Table A-3-10: Increasing production  probability in null model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Increasing production 
probability 

Low probability 44 0 100.0

High probability 21 0 .0

Overall Percentage  67.7
a. Constant is included in the model; b. The cut value is .500 
 
Table A-3-11: Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 81.806 -.708

2 81.792 -.739

3 81.792 -.740
a. Constant is included in the model, b. Initial -2 Log Likelihood: 81.792, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001. 
 
Table A-3-12: Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 62.443a .257 .360
a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 
 
Table A-3-13: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 19.348 3 .000

Block 19.348 3 .000

Model 19.348 3 .000

 
Table A-3-14: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 5.769 7 .567
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Table A-3-15: Increasing production probability in full model a 

Observed 

Predicted 
Soil preservation probability 

Percentage 
Correct 

Low 
probability 

High 
probability 

Step 1 Increasing production 
probability 

Low probability 39 5 88.6

High probability 10 11 52.4

Overall Percentage  76.9
a. The cut value is .500     
 
Table A-3-16: Variables in the Equation 

Variables B S.E. Wald df Sig. Exp(B)
95.0% C.I.for EXP(B) 

Lower Upper 

Step 1a FOSC .052 .019 7.868 1 .005 1.054 1.016 1.093

PDTC -.002 .001 6.712 1 .010 .998 .996 .999

FTZU .038 .019 3.840 1 .050 1.039 1.000 1.079

Constant -.676 1.524 .197 1 .657 .509   
a. Variable(s) entered on step 1: FOSC, PDTC, FTZU.     
 

3. Prevention Production Model (PP-M) 
 
Table A3-17: Prevention production probability in null model a,b 

Observed 

Predicted 
Prevention production 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Prevention production 
probability 

Low probability 0 22 .0

High probability 0 43 100.0

Overall Percentage  66.2
a. Constant is included in the model; b. The cut value is .500 
 
Table A-3-18: Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 83.210 .646 

2 83.201 .670 

3 83.201 .670 
a. Constant is included in the model, b. Initial -2 Log Likelihood: 83.201, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001. 
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Table A-3-19: Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 67.259a .217 .301
a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 
 
Table A-3-20: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 15.942 3 .001

Block 15.942 3 .001

Model 15.942 3 .001
 
Table A-3-21: Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 1.997 7 .960

 
Table A-3-22: Prevention production probability in full model a 

Observed 

Predicted 
Prevention production 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 1 Prevention production 
probability 

Low probability 10 12 45.5

High probability 7 36 83.7

Overall Percentage  70.8
a. The cut value is .500     
 
Table A-3-23: Variables in the Equation 

  
B S.E. Wald df Sig. Exp(B) 

95.0% C.I.for 
EXP(B) 

  Lower Upper 

Step 1a HS .398 .191 4.340 1 .037 1.489 1.024 2.164

FOSC .044 .018 5.833 1 .016 1.045 1.008 1.082

ANR .604 .263 5.283 1 .022 1.830 1.093 3.063

Constant -3.635 1.351 7.242 1 .007 .026   
a. Variable(s) entered on step 1: HS, FOSC, ANR.      
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A-4 The results of logistic regression of NR 
 

1. Soil preservation Model (SP-M) 
Table A-4-1 Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 123 100.0

Missing Cases 0 .0

Total 123 100.0
Unselected Cases 0 .0
Total 123 100.0
a. If weight is in effect, see classification table for the total number of cases. 
 
Table A-4-2 Dependent Variable Encoding 
Original Value Internal Value 

Low probability 0
High probability 1

 
Table A-4-3 Soil preservation probability in null model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Soil preservation probability Low probability 0 47 .0

High probability 0 76 100.0

Overall Percentage  61.8
a. Constant is included in the model; b. The cut value is .500 
 
Table A-4-4 Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 163.614 .472

2 163.612 .481

3 163.612 .481

a. Constant is included in the model, b. Initial -2 Log Likelihood: 163.612, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001. 
 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 148.106a .118 .161
a. Estimation terminated at iteration number 4 because parameter estimates changed by less than .001. 
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Table A-4-6 Omnibus Tests of Model Coefficients 
 Chi-square df Sig. 

Step 15.506 2 .000
Block 15.506 2 .000
Model 15.506 2 .000

 
Table A-4-7 Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 9.067 8 .337
 
Table A-4-9 Soil preservation probability in full model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Soil preservation probability Low probability 22 25 46.8

High probability 13 63 82.9

Overall Percentage  69.1
a. Constant is included in the model; b. The cut value is .500 
 
Table A-4-10 Variables in the Equation 

Variables 
B S.E. Wald df Sig. Exp(B)

95.0% C.I.for EXP(B) 

Lower Upper 

Step 1a PTCU -1.586 .662 5.745 1 .017 .205 .056 .749

WER .469 .155 9.178 1 .002 1.598 1.180 2.164

Constant -.509 .453 1.259 1 .262 .601   
a. Variable(s) entered on step 1: PTCU, WER.      
 

2. Increasing production  Model (IP-M) 
 
Table A-4-11 Increasing production  probability in null model a,b 

Observed 

Predicted 
Soil preservation 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Increasing production 
probability 

Low probability 91 0 100.0

High probability 32 0 .0

Overall Percentage  74.0
a. Constant is included in the model; b. The cut value is .500 
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Table A-4-11 Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 141.190 -.959

2 141.014 -1.043

3 141.014 -1.045

4 141.014 -1.045
a. Constant is included in the model., b. Initial -2 Log Likelihood: 141.014, c. Estimation terminated at 
iteration number 4 because parameter estimates changed by less than .001 
 
Table A-4-12 Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 136.082a .039 .058
a. Estimation terminated at iteration number 4 because parameter estimates changed by less than .001. 
 
Table A-4-13 Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 4.932 1 .026

Block 4.932 1 .026

Model 4.932 1 .026

 
Table A-4-14 Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 2.990 2 .224
 
Table A-4-15 Increasing production probability in full model a 

Observed 

Predicted 
Soil preservation probability 

Percentage 
Correct 

Low 
probability 

High 
probability 

Step 1 Increasing production 
probability 

Low probability 90 1 98.9

High probability 31 1 3.1

Overall Percentage  74.0
a. The cut value is .500     
 
 
 
 
 
 
 
 
 



Kittipong Chaimanuskul                        Appendix / 180 

Table A-4-16 Variables in the Equation 

  
B S.E. Wald df Sig. Exp(B) 

95.0% C.I.for 
EXP(B) 

  Lower Upper 

Step 1a LIH .543 .247 4.841 1 .028 1.722 1.061 2.794

Constant -2.379 .657 13.098 1 .000 .093   
a. Variable(s) entered on step 1: LIH.       
       

3. Prevention Production Model (PP-M) 
 
Table A-4-17 Prevention production probability in null model a,b 

Observed 

Predicted 
Prevention production 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 0 Prevention production 
probability 

Low probability 0 47 .0
High probability 0 76 100.0

Overall Percentage  61.8
a. Constant is included in the model; b. The cut value is .500 
 
Table A-4-18 Iteration History of  2 Log likelihood a,b,c 

Iteration -2 Log likelihood 
Coefficients 

Constant 

Step 0 1 163.614 .472

2 163.612 .481

3 163.612 .481
a. Constant is included in the model, b. Initial -2 Log Likelihood: 163.612, c. Estimation terminated at 
iteration number 3 because parameter estimates changed by less than .001. 
 
Table A-4-19 Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 117.964a .310 .421
a. Estimation terminated at iteration number 6  because parameter estimates changed by less than .001. 

 
Table A-4-20 Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 45.648 4 .000

Block 45.648 4 .000

Model 45.648 4 .000
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Table A-4-21 Hosmer and Lemeshow Test 
Step Chi-square df Sig. 

1 9.338 8 .315

 
Table A-4-22 Prevention production probability in full model a 

Observed 

Predicted 
Prevention production 

probability 
Percentage 

Correct 
Low 

probability 
High 

probability 

Step 1 Prevention production 
probability 

Low probability 29 18 61.7

High probability 10 66 86.8

Overall Percentage  77.2
a. The cut value is .500     
 
Table A-4-23 Variables in the Equation 

  

B S.E. Wald df Sig. Exp(B) 

95.0% C.I.for 
EXP(B) 

  Lower Upper 

Step 1a FTZU .078 .031 6.244 1 .012 1.081 1.017 1.149

PTCU -6.377 1.477 18.632 1 .000 .002 .000 .031

NDR .452 .167 7.375 1 .007 1.572 1.134 2.178

WER .464 .184 6.378 1 .012 1.590 1.109 2.278

Constant -1.834 .778 5.553 1 .018 .160  
a. Variable(s) entered on step 1: FTZU, PTCU, NDR, WER..     
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A-5 รายชื่อผูเชี่ยวชาญของวิทยานิพนธ 

ชื่อและนามสกุล ตําแหนง หนวยงานสังกัด 
1. นายทีปรัตน วัชรางกูร เจาหนาที่วิเคราะหนโยบายและแผน 9 ว. สํานักงานคณะกรรมการพัฒนาการ

เศรษฐกิจและสังคมแหงชาติ 
2. นางสุนันทา เนตรนุช นักวิชาการอิสระดานจัดทําดัชนีรวม  
3. ศกุนตลา ณ หนองคาย หัวหนาโครงการชีววิถีฯ การไฟฟาฝายผลิตแหงประเทศ

ไทย 
4. นายวิวัฒน ศัลยกําธร ประธานมูลนิธิกสิกรรมธรรมชาติ มูลนิธิกสิกรรมธรรมชาติ 
5. นางจินตนา ทวีมา ผูเช่ียวชาญเฉพาะดานสิ่งแวดลอม สํ า นั ก ง านนโ ยบ า ย แ ล ะแผน

ท รั พ ย า ก ร ธ ร ร ม ช า ติ แ ล ะ
สิ่งแวดลอม 

6. ดร.นวรัตน ไกรพานนท นักวิชาการสิ่งแวดลอม 8 ว สํ า นั ก ง านนโ ยบ า ย แ ล ะแผน
ท รั พ ย า ก ร ธ ร ร ม ช า ติ แ ล ะ
สิ่งแวดลอม 

7. นางอรวรรณ ธีระสุขจินดา เจาหนาที่วิเคราะหนโยบายและแผน 8 ว. สํานักงานเศรษฐกิจการเกษตร 
8. นางสุดาวัลย กัณหสิงห เจาหนาที่วิเคราะหนโยบายและแผน 7 ว. สํานักงานเศรษฐกิจการเกษตร 
9. นายพงษนรินทร อัศวเศรณี ผูอํานวยการ ศูนยชวยเหลือทางวิชาการ

พัฒนาชุมชนเขตที่ 7 
กระทรวงมหาดไทย 

10. นางสาวจารุพร เพ็งสกุล เจาพนักงานพัฒนาชุมชน 6 กระทรวงมหาดไทย 
11. นายเจริญวิทย เสนหา เจาหนาที่วิเคราะหนโยบายและแผน 8ว กองนโยบ า ย เทคโนโลยี เ พื่ อ 

การเกษตรและเกษตรกรรมที่ยั่งยืน 
12. นายอธิราช ศรีเสาวลักษณ นายชางโยธา 7 กองนโยบ า ย เทคโนโลยี เ พื่ อ 

การเกษตรและเกษตรกรรมที่ยั่งยืน 
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A-6 แบบสอบถามการประเมินระดับความยัง่ยนืของการปลูกขาวหอมมะลิของประเทศไทย 

ช่ือและนามสกุล................................................................... 
บานเลขที่...............หมูที่...............ตําบล..............................อําเภอ..............................จังหวัด.............................. 
สวนที่ 1 ปจจัยลักษณะครัวเรือนเกษตรกร 
1.1  ชาย     หญิง     อายุ.....................ป 
1.2 การศึกษาชั้นสูงสุด      ประถมศกึษา      สูงกวาประถมศึกษา      อื่นๆ โปรดระบุ...................................         
1.3 ระยะเวลาการปลกูขาวหอมมะลิไทย..............ป      
1.4 จํานวนสมาชิกในครัวเรือน...............คน     จํานวนแรงงานของครัวเรือนที่ชวยทํานา...............คน      
1.5 ความพอเพียงของอาหารในครัวเรือนตอป  

ขาว  ซ้ือ  ไมซ้ือ คิดเปน..............%      เนื้อสัตว  ซ้ือ  ไมซ้ือ คิดเปน..............%    
ผัก   ซ้ือ  ไมซ้ือ คิดเปน..............%       ผลไม     ซ้ือ   ไมซ้ือ คิดเปน..............%   

1.6 ครัวเรือนของทานเคนไดรับผลกระทบการใชปจจัยการผลิตเคมีหรือไม  ไมเคย      เคย      
          สารเคมีกําจัดวัชพืช      สารเคมีกําจัดแมลงหรือสัตวศัตรูพืช      อื่นๆ โปรดระบุ...................................         
สวนที่ 2 ปจจัยสังคม 
2.1 ทาน หรือ ชุมชนของทานมกีารประกอบพิธีกรรมใดๆ ที่เกี่ยวของกับการปลูกขาวหรือไม  ไมมี      มี      
2.2 ทานมีการแลกเปลี่ยนแรงงานในการทํานาหรือไม  ไมมี      มี      
           กอนการเก็บเกี่ยว       หลังการเก็บเกี่ยว       ทั้งกอนและหลังการเก็บเกี่ยว               
สวนที่ 3 ปจจัยเศรษฐกิจ 
3.1 จํานวนที่นาทีป่ลกูขาวหอมมะลิไทย.......................ไร 
3.2 ตนทุนรวมที่ใชทาํนา..............................................บาท 

1. คาแรงงานทั้งสิ้น......................บาท 
2. คาขนสง...................................บาท 
3. คาวัสดุ.....................................บาท 
4. คาปุย.....................................บาท  ปริมาณที่ใชทั้งหมด................................... กิโลกรัม 
5. คาสารกําจัดศัตรพูืช.....................................บาท  ปรมิาณที่ใชทั้งหมด...................................กิโลกรัม 

6. คาน้ํามันเชือ้เพลิง.........................................บาท  

7. คาเชาที่นา....................................................บาท 
8. คาใชอื่นๆ.....................................................บาท 

3.3 ทานไดผลผลิตทั้งส้ิน................................... กิโลกรัม 
สวนที่ 4 ปจจัยสิ่งแวดลอม 
4.1 ที่นาของทานตั้งอยูในหมูบานของทานหรือไม  อยู      ไมอยู  (ชุดดินที.่.................)   
4.2 ระดับความเสี่ยงจากภัยธรรมชาติทีส่งผลกระทบตอการทํานา                1      2      3      4      5 
4.3 ระดับความเสี่ยงจากวัชพชืที่สงผลกระทบตอการทํานา                          1      2      3      4      5    
4.4 ระดับความเสี่ยงจากวัชพชืที่สงผลกระทบตอการทํานา                          1      2      3      4      5    
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4.5 ระดับความเสี่ยงจากสัตวศัตรูขาวทีส่งผลกระทบตอการทํานา                1      2      3      4      5    
4.6 ระดับความเสี่ยงจากโรคขาวที่สงผลกระทบตอการทาํนา                       1      2      3      4      5    
4.7 ระดับความเสี่ยงจากแมลงศัตรูขาวที่สงผลกระทบตอการทํานา              1      2      3      4      5    
*   1 = นอยทีสุ่ด      2 =  นอย      3 = ปานกลาง      4 = มาก      5 = มากที่สุด    
สวนที่ 5 การปฏิบตัิการแนวทางการปลูกขาวหอมมะลิไทยที่ย่ังยืน 
5.1 การบํารุงดนิในทีน่า 

5.1.1 ทานมีการปลกูพชืหมุนเวียน เชน พืชตระกลูถัว่ โสนอัฟริกัน ปอเทอืง หรือ พืชอื่นๆ ในชวงเวลากอน หรือ 
หลังการเพาะปลูกขาวหรือไม      

 ไมปลูก    ปลูก   2546      2547      2548     2549      2550 
5.1.2 ทานมีการนําฟางขาว หรือ ใชวัสดมุาคลุมดินในที่นาหรือไม 

 ไมคลุม    คลุม   2546      2547      2548     2549      2550 
5.1.3 ทานมีการเผาตอซงัขาวหรือเศษซากพืชในทีน่าหรือไม 

 ไมเผา    เผา   2546      2547      2548     2549      2550 
5.2 การเพิ่มผลผลิต 

5.2.1 ทานมีการคัดเมลด็พันธุขาว เชน การแชน้ําเพือ่คัดเมล็ดขาว การใชไขไกสดกับเกลือ หรือ วิธีการอื่นใด 
เพื่อใหไดเมล็ดขาวที่สมบูรณเพือ่นาํไปปลูกขาวหรือไม 

 ไมคัด    คัด  2546      2547      2548     2549      2550 
5.2.2 ทานมีการใชปุยอนิทรีย เชน ปุยคอก ปุยหมัก ทั้งจากการซื้อ หรือ การทําเอง ในการปลกูขาวหรือไม 

 ไมใช    ใช  2546      2547      2548     2549      2550 
5.2.3 ทานมีการนําเมลด็พันธุขาวไปแชสารสกัดสมุนไพร หรือ สารชีวภาพใดๆ เพื่อสรางภมูิคุมกันหรือไม 

 ไมทํา    ทาํ  2546      2547      2548     2549      2550 
5.3 การปองกันการสญูเสียผลผลิต 

5.3.1 ทานมีการใชสารเคมีกําจัดโรคพืชหรือไม  
 ไมใช    ใช  2546      2547      2548     2549      2550 

5.3.2 ทานมีการใชสารเคมีกําจัดสัตว หรือ แมลงศัตรูขาวหรือไม  
 ไมใช    ใช  2546      2547      2548     2549      2550 

5.3.3 ทานมีการใชสารเคมีวัชพืชหรือไม  
 ไมใช    ใช  2546      2547      2548     2549      2550 
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