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A Comparative Sustainable Assessment between Native Durian-Based
Agroforestry System and Commercial Durian-Based Mixed Orchard in the
Upstream of Ban Dan Na Kham Sub-District, Uttaradit Province
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Abstract: The current utilization of resources in the upstream areas of Ban Dan Na Kham
Sub-district has changed by agriculturist changing the way of agriculture from a mixed fruit
tree—based agroforestry that relies on the balance of nature to be agriculture that focuses on
increasing commercial production that requires increasing chemical use in production. This
has resulted in the environment impacts and cause of ecosystem degradation. This study
aimed to assess the sustainability of the native durian-based agroforestry system compared
with the commercial growing durian-based mixed orchard by using 17 sustainability indices.
The sustainability indices were chosen and then classified in the basis of the four dimensions
of sustainable developments, namely dimensions of household economic, social and cultural
dimensions, local policy dimensions and environmental dimensions. The native durian-based
agroforestry system has statistically significantly higher numbers of large forest tree and useful
plant species, and amount of soil organic matter than the commercial growing durian-based
mixed orchard (p<0.05). Assessment of the sustainability level under the current durian
garden management system of both systems. In the overall, native durian under agroforestry
system indicated a higher sustainability than the commercial mixed durian orchard particular
in social and cultural dimensions and the environmental dimensions (p=0.0016 wag p=0.03,
respectively). The local administrative organization can use this sustainability dataset on both
durian-based production systems for planning the effective use of resources in upstream
region including creating a public awareness program for the impact of changing agricultural
way on the sustainable local development.
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Figure 1 Location of the study area and watershed class in Ban Dan Na Kham Sub-district
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Table 1

FIAUNATUNNTOUANUAALT BN TN

2

ffafu (Sustainable Development Goals:
SDGs) S2fufT AL Eunisnsinens
(Sustainable agriculture) w84 Talisa et al.
(2014) Asuanslu Table 1

Sustainable indices categories by sustainable development dimension for

sustainability assessment of native durian-based agroforestry system and

commercial growing durian-based mixed orchard

Indices of agricultural
sustainability

Dimension of
sustainability

Indicators of agricultural sustainability

Household )
i Household income
economics

- Total household income

- Off-farm income

- Number of household labor in agriculture

Outsourcing household work

- Number of activities to hire workers outside the
household in the process of taking care of durian
gardens.

Household expenses and
debts

- The adequacy of the total household income

- Household loans

Household saving and asset
holding

- Holding area for residents.

- Holding area for agricultural

- Number of land parcel for living with document of
title

- Number of land parcel for agricultural with
document of title

- Household savings

- Savings

Spending behavior of
household consumption

- Purchases of goods and services in accordance
with household income.
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Table 1 Sustainable indices categories by sustainable development dimension for
sustainability assessment of native durian-based agroforestry system and
commercial growing durian-based mixed orchard (cont.)

Dimension of Indices of agricultural

L o Indicators of agricultural sustainability
sustainability sustainability

- Decision on purchasing goods and service
according to the needs of household members

- Purchasing goods and service existing within local
markets

- Purchasing goods and service in accordance with
the - local way of life and culture

- Production organic fertilizer or biofertilizer used in
durian garden

- Utilization of medicinal plants available in durian
garden

- Utilization of fuel wood available in durian garden

- Utilization of wild animals in durian garden

Occupational development - Cooperation and networking of durian farmers

- Using local wisdom for developing the
occupational potential of durian plantation

- Benefits obtained from networking of durian
farmers

- Promotion of occupational development in durian
plantation provided by government or provide
agencies

. Culture, tradition, and local - Daily practice according to the culture, traditions
Social and culture ) o
indigenous knowledge and belief of local communities

- Use of local wisdom in the way of life

- Use of local wisdom in durian orchard practices

- Benefits from applying local wisdom used in durian
orchard practices

Relationships of relative and ] )
. - Social group membership
local community

- Mutual listening among household members

- Having breakfast with family members
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Table 1 Sustainable indices categories by sustainable development dimension for
sustainability assessment of native durian-based agroforestry system and
commercial growing durian-based mixed orchard (cont.)

Dimension of Indices of agricultural

L o Indicators of agricultural sustainability
sustainability sustainability

- Helping the workload among members of the
household

- Joint activities of household members after work
or after school

- Building relationships with family members or
relatives

- Participation of family members or relatives in
durian orchard practices

Way of life relied on suffi- - Purchasing the necessary materials and equipment
ciency economy philosophy  for durian orchard practices

- Production that corresponds to the purchase
demand of customers

- Business operations according to business plan

- Consideration of the value for buying materials and
equipment used for durian orchard practices

- Planning for materials and equipment procure-
ments used for durian orchard practices

Participation of household

members in community - Participation in government supports related to
activities or government durian plantation management

projects

- Participation in non-government activities related
to durian plantation management

- Participation in local government supports related
to durian plantation management

Development policy of local .
) o . o - Supports from LAO related to occupational
Local policy administrative organizations

development of durian plantation management
(LAO)

- Supports from LAO related to durian plantation
integration with natural resources conservation

- Development of water resources for durian
plantation
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Table 1 Sustainable indices categories by sustainable development dimension for
sustainability assessment of native durian-based agroforestry system and
commercial growing durian-based mixed orchard (cont.)

Dimension of Indices of agricultural

L o Indicators of agricultural sustainability
sustainability sustainability

- Financial support of road construction and
maintenance for distributing products from durian
orchard

- Empathic listening in the problems of durian
plantation

- Supporting people’s participation in developing
durian market and production

) Diversity of species and ] )
Environment - Numbers of economic tree species
non-wood forest

products (NWFPs) - Numbers of wild edible plant species

- Numbers of local plant species for household use

- Numbers of medicinal plants

- Numbers of non-wood forest products

Soil productivity - Soil bulk density

- Soil organic matter

- Total nitrogen

- Available phosphorus

- Exchangeable K

- Cation Exchange Capacity

- Soil pH

- Clay content

- Plant available water capacity (PAWC)

Health of family members - Annual health check-ups

- Absence of pesticide-related disease

- Absence of disease and infirmity

- Absence of health symptoms

Safety pesticide use behavior - Use of a pesticide protective equipment

- Use of protective clothing during pesticide
application
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Table 1 Sustainable indices categories by sustainable development dimension for
sustainability assessment of native durian-based agroforestry system and
commercial growing durian-based mixed orchard (cont.)

Dimension of Indices of agricultural . . o
. . X . Indicators of agricultural sustainability
sustainability sustainability

- Separation of laundry after applying pesticide

- Consuming food or drinking surrounding the site of
pesticide application

Food security - Accessibility of food sources

- Cost of food consumed

- Source of raw materials used in cooking

- Preserving of products obtained from durian
orchard for household consumption

- Preserving of products obtained from durian
orchard for sales

- Numbers of edible plant species for sufficient
household consumption

- Numbers of plant edible species for sufficient sales

- Reciprocal of frequency of food purchase in
households

Food safety - Growing vegetables in home garden

- Non-hazardous chemical used in home garden

- Numbers of vegetables grown in households

n153Aszidayainauseiiuan n1sUsEiuAI g 8uYasTEuY
gt uvasszuuIununstudagiu AAUNITIUNUTN UL DILUUIU
LNEATUALTZUUAIUY T U UNEN

Toyadad inuaziiulsine Alaainnis .
CRITRIL T

drauannuunudeyalunuasiinyiveinis
Ugnuieuits 2 svuu Ihhainiesefluios i3 nsUssifiuanudsduvosiadiany
nsfaildnan ey warieneideyauuy  wuudssifiuanudsduiliiivualivananidng
duawal Melusunafesgiada SPSs (BM i ldhanddumsdnseiunnudsdunas sy
SPSS Statistics) TaglémsiFoufisudnads  azuuulifumdiadanann Gesegndunain
yesnguinegsasnguiifiauiudasedody  msussduauBunanisinunsues Talisa
(Independent-Samples T Test) et al. (2014) frensuusseiuanuddures
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Tree canopy cover of commercial growing durian-based mixed orchard (CD) (Plot size of 40m x 40m)

Figure 2 Tree canopy cover of the studies sampling plots
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Table 2 Comparison of native durian-based agroforestry system (ND) and commercial
growing durian-based mixed orchard (CD) categorized by indices of agricultural

sustainability
Dimension Percentage of sustainable level (%)
of sustain- Indices of agricultural sustainability ND CD
ability MEAN  SD. MEAN  SD.
Household incomes 65.00 15.17 66.78 13.32
Outsourcing household work 81.33 - 81.33 -
Household expenses and debts 61.11 29.85 63.89 19.64

Household Household saving and asset holding* (p=0.028)  56.89 27.54 47.33 31.81
economics

Spending behavior of household consumption ™  63.89 15.11 67.78 19.55

Occupational development ™ 62.22 15.14 62.00 14.93

Mean value of sustainable level of household
o ) 62.48 7.47 60.76 7.25
economics dimension

Culture tradition and local indigenous

78.89 5.59 70.00 6.67
knowledge* (p=0.016)

Relationships of relative and local community ™ 80.00 15.08 76.06 6.27

Socialand cul- Way of life relied on sufficiency economy
52.80 10.22 47.73 10.93
ture philosophy ™

Household participation in community** (p=0.007) ~ 65.33 12.72 46.67 10.58

Mean value of sustainable level of social and
) . 70.29 16.26 62.69 15.68
culture dimension ** (p=0.0016)

Development policy of local administration
s 58.48 10.73 57.33 15.47
organization

Local policy

Mean value of sustainable level of local
o . 5848  10.73  57.33 1547
policy dimension

Diversity of species and non-wood forest

80.45 20.94 36.11 20.91
products** (p=0.002)

Soil productivity ™ 66.67 36.06 57.78 30.73

Health of family members* (p=0.024) 87.56 11.43 78.89 9.55
Environment

Safety pesticide use behavior ™ 95.33 3.80 91.00 9.10

Food security™ 53.62 21.13 52.53 21.48

Food safety™ 94.33 7.57 72.42 28.32

Mean value of sustainable level of environment

. . 76.18 27.42 61.03 27.21
dimension* (p=0.031)

Mean value of overall agricultural sustainability (p=0.024)  68.52 22.15 61.02 22.35
*indicating a significant difference in sustainable level percentage at the 0.05 level (t-test paired samples) ;

** indicating a significant difference at the 0.01 level ; ns indicating no statistically significant difference
(p<0.05)
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