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Extended Abstract (1/2)

Background: Agricultural areas surrounding Bueng Boraphet, Nakhon Sawan

Province, Thailand, lie outside the irrigation zone, where rice cultivation depends largely on

Nakhon Sawan rainfall during the wet season and off-season cropping throughout the year. These conditions

i
’ complicate water-use assessment and create challenges for sustainable resource management.
Major constraints to rice production include water scarcity, high input costs—particularly for
fertilizers—limited technical knowledge, improper fertilizer use, frequent pest and disease
outbreaks, inefficient weed control, and crop residue burning that degrades soil quality.
Collectively, these problems reduce productivity, heighten environmental stress, and
undermine long-term sustainability.

Objectives and Methodology: This research aimed to enhance rice cultivation
efficiency in a 200-rai (32-hectare) pilot area in Wang Mahakon and Thap Krit Subdistricts
through participatory action research (PAR). The study integrated site-specific fertilizer
management (SSF) with alternate wetting and drying (AWD) water management to optimize
both productivity and resource use. The participatory process involved nine key steps: 1)
Situational analysis and community planning; 2) Participatory tools such as “Happiness
Compass” and “Smart A4” to identify local needs; 3) Establishment of community-led
demonstration plots; 4) Inter—community learning through study visits; 5) Integration of
expert knowledge and local wisdom; 6) Mutual learning via field visits; 7) Participatory
feedback and data verification; 8) Determination of appropriate field technologies; and
9) Soil analysis and fertilizer application based on analytical results.

SUSTAINABLE {;@ALS Results and Findings: Results showed that the integrated AWD-SSF system

DEVELOPMENT
performed significantly better than traditional broadcasting in continuously flooded fields. In

2 IERD G GLEAN WATER

HUKGER AHD SAKITATION transplanted rice plots, the number of tillers per clump averaged 19.94, compared to 4.42

44§ E in traditional plots—a nearly fourfold increase—especially within 45 days after planting. This
improvement stemmed from enhanced soil aeration during dry intervals, stimulating root
and shoot development. Intermittent drying also activated soil microbes, improving nutrient

Area Based Development Research Journal Vol. 17 No. 4 pp. 261-284

https://doi.org/10.48048/abcj.2025.261




Enhancing Rice Cultivation Efficiency of Farmers in ——

the Bueng Boraphet Wetland Area, Nakhon Sawan

Province, Thailand

Extended Abstract (2/2)

availability and plant vigor. Although both systems showed natural self-thinning
around 75 days after planting, overall growth and resilience remained superior in
the improved plots.

Water consumption in traditional fields averaged 1,351 cubic meters per
rai (8,444 mdha) per crop cycle, requiring five irrigation events. Under AWD,
WA ENRy \vater use dropped to 810-910 m3/rai (5,060-5,690 m?ha) with only three
irigotion events—representing a 32—40 redction. Yields increased from 742.32 kg/rai (4.64 t/ha) to 812.33 kg/rai (5.08 t/ha),
surpassing the national average and indicating a 9.4% productivity gain. This improvement was attributed to balanced soil fertility

L R it

management and the avoidance of straw burning, which helped maintain organic matter and nutrient balance.

Economic analysis revealed that net returns rose from 2,212.54 THB (=68 USD) to 2,709.91 THB (=83 USD) per rai.
Although seedling costs were slightly higher, total expenses declined due to lower fertilizer and fuel use coupled with higher yields.
The benefit—cost ratio improved from 1.41 to 1.49, strengthening farmers’ incentive to adopt the practice. The transplanting method
also improved weed control—water retention during the first month suppressed weed growth by about 70%, and unwanted rice
varieties (“weedy rice”) were reduced by 80% through manual removal.

The participatory process produced transformative community outcomes. Farmers gained a clearer understanding of
production costs, input management, and sustainable practices. Participatory tools like the Happiness Compass encouraged reflection
and context-based planning, fostering genuine behavioral change. Demonstration plots became “living laboratories,” where farmers
observed biological, economic, and social impacts firsthand.

At the socio—economic level, farmers reduced unnecessary expenditures on fertilizers and fuel while improving grain quality
and net income. Environmentally, AWD significantly conserved water and reduced chemical runoff, mitigating pollution and supporting
the ecological balance of the Bueng Boraphet wetland. Socially, collective learning and leadership were strengthened through the
formation of groups such as the Low-Carbon Bueng Boraphet Community Enterprise and Cost-Reduction Learning Groups, which
continued collaboration with local agencies and served as community knowledge hubs.

The demonstration sites have since evolved into community learning centers, where experienced farmers act as trainers. In
recognition of this success, Nakhon Sawan Province issued Provincial Order No. 3387/2567 to establish a steering committee for
continued promotion of AWD-based rice farming in the Bueng Boraphet model area. The initiative has inspired inter-subdistrict
collaboration through the Water Users and Low-Cost Rice Growers Network, facilitating knowledge sharing and scaling to neighboring
areas. The outcomes have also been incorporated into youth training and environmental education curricula, ensuring long-term
capacity building and intergenerational learning.

Conclusions: Ultimately, this participatory research established a new paradigm for community-based sustainable
agriculture. By linking productivity, cost efficiency, environmental stewardship, and quality of life, it strengthened both human and
social capital—the essential foundations of sustainability. The Bueng Boraphet experience demonstrates that when local communities
actively engage in planning, experimentation, and evaluation, academic innovations such as AWD and SSF can be effectively localized,
generating enduring economic, social, and ecological benefits across Thailand’s rainfed rice regions.
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Figure 1 The territory of eight subdistricts surrounding Bueng Boraphet; (a) Nong Pling, (b) Khwae Yai, (c) Kriangkrai, (d) Thap Krit,
(e) Phra Non, (f) Phanom Set, (g) Wang Mahakon, and (h) Phanom Rok
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Figure 2 Traditional rice cultivation practices of farmers in the Bueng Boraphet areaq; (a) Burning rice stubble after harvesting and
pumping water into the paddy field in preparation for plowing, (b) Paddy fields plowed and prepared for rice seed broadcasting,

and (c) Rice plants in the paddy field growing densely due to excessive use of rice seeds and chemical fertilizers

Table 1 Rainfed rice production data in 8 subdistricts, cropping year 2022/23

Nong Pling 367 6,285.25 719.57 9.56
Phra Non 572 12,127.00 713.87 9.69
Wang Mahakon 1,450 43,420.00 700.00 8.00
Phanom Rok 3,319 45,915.00 585.01 8.43
Phanom Set 700 20,700.00 737.68 8.09
Thap Krit 1,230 35,550.00 846.31 8.00
Kriangkrai 357 7,818.25 755.26 8.83
Khwae Yai 7 129.75 745.28 9.01

Average - - 725.37 8.70

Total 8,002 171,945.25 - -

Source: Agricultural Production Information System, 2025
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Table 2 Dry-season rice production data in 8 subdistricts, cropping year 2022/23

Nong Pling 8 60.00 800.00 8.00
Phra Non 100 1,629.00 800.00 8.00
Wang Mahakon 260 36,000.00 700.00 7.00
Phanom Rok 500 30,000.00 700.00 7.00
Phanom Set 50 12,500.00 700.00 7.00
Thap Krit 842 31,100.00 800.00 8.50
Kriangkrai 355 4,807.00 800.00 8.00
Khwae Yai 3 80.00 800.00 8.00

Average - - 762.50 7.68

Total 2,115 116,176.00 - -

Source: Agricultural Production Information System, 2025
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Table 3 Average production cost and return of traditional rice cultivation from 4 farmers in Wang Mahakon and Thap Krit subdistricts

during cropping year 2022/23

1. Variable costs 2,992.09 353.50 3,345.59 62.43
1.1 Agricultural inputs
Rice seeds 433.33 - 433.33 8.09
Chemical fertilizers 841.69 - 841.69 15.71
Pesticides (disease/insect control) 135.89 - 135.89 2.54
Herbicides 179.90 - 179.90 3.36
1.2 Labor and operations
Land preparation 303.33 21.65 324.98 6.06
Transportation 116.67 - 116.67 2.18
Harvesting 450.00 9.09 459.09 8.57
Drone service 247.43 - 247.43 4.62
Weed/disease/insect control - 23.31 23.31 0.43
Water management 12.50 24.65 37.15 0.69
Field maintenance - 274.81 274.81 5.13
1.3 Other expenses
Fuel 217.34 - 217.34 4.06
Equipment maintenance 54.01 - 54.01 1.01
1.4 Opportunity cost of short-term investment capital 30.09 - 30.09 0.56
2. Fixed Costs 20.00 1,993.50 2,013.50 37.57
2.1 Land use (own land) - 1,800.00 1,800.00 33.59
2.2 Land tax 20.00 - 20.00 0.37
2.3 Depreciation of agricultural tools - 193.50 193.50 3.61
3. Total production cost 3,012.09 2,347.00 5,359.09 100.00
4. Cost per kilogram (THB/kg) 4.06 3.16 6.89
5. Average yield (kg/Rai) 742.32
6. Selling price (THB/kg) 10.20
7. Gross return per Rai (THB) 7,571.63
8. Net return per Rai (THB) 2,212.54
9. Return on total cost (benefit-cost ratio) 1.41

winzaalaeniings 1 nazanusels Hijanfigns 46-0-0,
30-0-0, 15-15-15, 16-20-0, 16-8-8 lazinunsnsaauinay)
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[
}Nater Manugement Problems

»+ Competition for limited water resources in the dry
season

« Intermittent rainfall patterns contribute to declining

water levels

The water body is becoming shallower due to

sediment accumulation.

.

\ =g/

Environmental challenges

+ Chemical overdependence in crop
production

= Burning of rice stubble after harvest

* Contamination of soil and water by

agrochemical residues

Problems related to crop production

Inefficient fertilizer use practices
Increased expenditure on fertilizers and
pesticides

= Frequent outbreaks of rice diseases,
insect pests, and weed pressure

el
) bi "

Community-level social problems

* Disputes between different water

user groups = H

» Absence of collaborative
governance mechanisms

Figure 3 Overview of the environmental, agronomic, and economic challenges experienced by farming communities near Bueng

Boraphet
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Figure 4 Scoring outcomes from the use of the Happiness Compass tool to prioritize development goals; (a) Classification and

prioritization of success objectives and (b) Graph illustrating farmers’ perception scores
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Figure 5 Implementation of the Smart A4 tool for self-reliant agricultural planning; (a) Participatory goal setting and prioritization

of agricultural challenges and (b) Farmers’ proposed solutions and corresponding action timeline
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Figure 6 On-site visits to volunteer farmers’ demonstration plots for monitoring and knowledge exchange; (a) Researchers visited

the fields to gather data and provide support and encouragement to volunteer farmers and (b) Volunteer farmers shared their

first—-hand experiences from their own rice fields regarding cost reduction, water management, monitoring rice growth development,

and addressing field-specific problems
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Figure 7 Collaborative data collection on rice plant growth by volunteer farmers and the research team in demonstration fields;

(a) Data collection of rice plant height and (b) Joint assessment of
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rice tiller numbers

171 17 atfuit 4 gaian - wanax 2568




‘ Area Based Development Research Journal

ﬂ.
4

Table 4 Plant height and tillers number between TFP and DPF plots at 45, 60, and 75 days after transplanting

45 59.28 57.09 0.7 0.27" 4.42 19.94 8.2 0.0006**
60 74.71 82.97 1.7 0.08™ 4.5 18.45 3.9 0.0005**
75 93.46 107.78 1.7 0.08™ 3.08 12.53 6.4 0.0015%*

Note: TFP: Traditional Farmer Practice, DPF: Demonstration Paddy Fields,
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ADAUYIIIMNA 1.49 AIA1T T 5 (Table 5)
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ns = not significant, ** = p < 0.01
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Table 5 Production cost and return of improved rice cultivation method

1. Variable costs 3,140.12 485.11 3,625.22 65.02

1.1 Agricultural inputs

Rice seeds 900.00 - 900.00 16.14
Chemical fertilizers 534.01 3.33 537.34 9.64
Pesticides (disease/insect control) 182.67 - 182.67 3.28
Herbicides 79.00 - 79.00 1.42

1.2 Labor and operations

Land preparation 73.33 225.00 298.33 5.35
Wage for transplanting 480.00 - 480.00 8.61
Transportation 87.33 - 87.33 1.57
Harvesting 450.00 - 450.00 8.07
Drone service 60.00 - 60.00 1.08
Wage for seed broadcasting 16.77 4511 61.88 1.1
Water management - 78.33 78.33 1.40
Field maintenance - 133.33 133.33 2.39

1.3 Other expenses

Fuel 187.93 - 187.93 3.37
Equipment maintenance 89.07 - 89.07 1.60
1.4 Opportunity cost of short-term investment capital 31.40 - 31.40 0.56
2. Fixed Costs 20.00 1,930.67 1,950.67 34.98
2.1 Land use (own land) - 1,800.00 1,800.00 32.28
2.2 Land tax 20.00 - 20.00 0.36
2.3 Depreciation of agricultural tools - 130.67 130.67 2.34
3. Total production cost 3,160.12 2,415.77 5,575.89 100.00
4. Cost per kilogram (THB/kg) 3.89 2.97 6.86
5. Average yield (kg/Rai) 812.33
6. Selling price (THB/kg) 10.20
7. Gross return per Rai (THB) 8,285.80
8. Net return per Rai (THB) 2,709.91
9. Return on total cost (benefit-cost ratio) 1.49

Anuadinnuargastjaiaffimanzanduudazulas naqe
WAZINEATNTIINALTI LT B UNAN1TAT99ATITAANNY
st iietuundng inupsnsananisuniden
Ugntining na 41 Gaufudinalilasiagasuas vintinnsdanis
adiasaanafnaniuanufesniseasinuusazgaenisesey

. - = 1
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wuls Tasuisnnslaijonandn 3 ass feid afoft 1 fuit 5-7
wasanniingn aseft 2 S 27 wasenniingn wazasadt 3
1299299 TUA 42-47 Fundsanilnn gratloussFanaly
UAAZUURIBNIZIANZa9 F9pn5197 8 (Tdble 8) uAdaLnmdn
Uaunouilegms 46-0-0 TuutassBail DPF 3 uaz DPF 4
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Table 6 Comparison of cash and non-cash cost between traditional and improved cultivation methods

1. Variable costs 2,992.09 353.50 3,345.59 | 3,140.12 485.11 3,625.22
1.1 Agricultural inputs
Rice seeds 433.33 - 433.33 900.00 - 900.00
Chemical fertilizers 841.69 - 841.69 534.01 3.33 H537.34
Pesticides (disease/insect control) 135.89 - 135.89 182.67 - 182.67
Herbicides 179.90 - 179.90 79.00 - 79.00
1.2 Labor and operations
Land preparation 303.33 21.65 324.98 73.33 225.00 298.33
Wage for transplanting - - - 480.00 - 480.00
Transportation 116.67 - 116.67 87.33 - 87.33
Harvesting 450.00 9.09 459.09 450.00 - 450.00
Drone service 247.43 - 247.43 60.00 - 60.00
Weed/disease/insect control - 23.31 23.31 16.77 4511 61.88
Water management 12.50 24.65 37.15 - 78.33 78.33
Field maintenance - 274.81 274.81 - 133.33 133.33
1.3 Other expenses
Fuel 217.34 - 217.34 187.93 - 187.93
Equipment maintenance 54.01 - 54.01 89.07 - 89.07
1.4 Opportunity cost of short-term investment 30.09 - 30.09 31.40 - 31.40
capital
2. Fixed Costs 20.00 1,993.50 2,013.50 20.00 1,930.67 1,950.67
2.1 Land use (own land) - 1,800.00 1,800.00 - 1,800.00 1,800.00
2.2 Land tax 20.00 - 20.00 20.00 - 20.00
2.3 Depreciation of agricultural tools - 193.50 193.50 - 130.67 130.67
3. Total production cost 3,012.09 2,347.00 5,359.09 3,160.12 2,415.77 5,575.89
4. Cost per kilogram (THB/kg) 4.06 3.16 6.89 3.89 2.97 6.86
5. Average yield (kg/Rai) 742.32 812.33
6. Selling price (THB/kg) 10.20 10.20
7. Gross return per Rai (THB) 7,571.63 8,285.80
8. Net return per Rai (THB) 2,212.54 2,709.91
9. Return on total cost (benefit-cost ratio) 1.41 1.49

TipandtuuaeanBadl DPF 1 uay DPF 2 iflssennuiasmnantl asnsaaanisieniendflaelinssmusansesgdula
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FrarinfinuhAtiede (Aryanatakatawong, 2015) $1981umn
pandu 3 ¥fia (Technology Transfer Division Rice Research
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1) dunnmnggnisdgn Hur 19wt wiadaaun
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Table 7 Soil properties results (pH, N, P, K) in each Demonstration Paddy Fields (DPF) before planting

DPF 1 5 Low Low Low
DPF 2 5 Low Low Low
DPF 3 6 moderate Low Low
DPF 4 5.5 moderate Low Low

Table 8 Fertilizer rates in each Demonstration Paddy Fields (DPF) determined according to soil test results

DPF 1 3 1 7 3.5 3.5
DPF 2 3 1 7 3.5 3.5
DPF 3 1 1 7 2.5 2.5
DPF 4 1 11 7 2.5 2.5

f = e o ¥ 4
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Table 9 Comparison of past and present rice cultivation practices in the Bueng Boraphet area

Cultivation method

Broadcast seeding in puddled fields with continuous
flooding

Transplanting with controlled water levels based on

growth stage (AWD)

Water management

Average 1,351 cu.m./Rai,

5 irrigations per production cycle

Average 810-910 cu.m./Rai,

3 irrigations per production cycle

Number of tillers

Average 4.42 tillers/clump at 45 days after planting

Average 19.94 tillers/clump at 45 days after planting
(over 4 times higher, p < 0.01)

Yield per Rai

742.32 kg/Rai

812.33 kg/Rai (+70.01 kg/Rai or +9.43%)

Total production cost

5,359.09 THB/Rai

5,575.89 THB/Rai (+4.05%), but lower costs for

fertilizer, chemicals, and water

Benefit—cost ratio (BCR)

1.41

1.49

Weed management

High herbicide use, difficult weed control

Weed problems reduced by ~70%, weedy rice
reduced by ~80%

Soil quality

Post-harvest residue burning, soil degradation, low

No burning in some plots, increased organic matter

organic matter

and soil nutrients

Chemical use

High usage of chemical fertilizers and herbicides

Site-specific fertilizer management (SSF) and reduced

chemical use

Technology adoption

in change

Adherence to traditional methods, lack of confidence

Farmers accept and are confident due to visible local

results

Scalability potential

Limited to local area and traditional methods

Potential to expand to surrounding Bueng Boraphet

areas and similar contexts
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M3ndu axvianlRifiuinasinanfiaonduaninndtuas
Wiz ANsEnIRAW B ATgRad S UINEAINS

5398139y 9041715 (Integrative research)

madslaedonlasmaduaainnsing g Aifteade
uAUszynddanin ilaaiwasdaany vaondnnganluds
Wonrn Bempusuassialand wiaanmilymifidesnsmeey
vAonmiansE e isznaliluinaudTatlgmidai
AflaasaTudananysailudaes TudnuowmaAdauasimm
wenalilaslmTuEesiu fosdinsdaniatuguuusig o
i maDalana g fiaanldaaass (Stakeholder) Wnnnsan
salandnnsuilaleyn sapanasaniinfinendse nsdand
FTANAHAATIW N3Nz WiBn1sTavinUsvRanTol
e lgnnarinmualand wagABniauaasmdisey devinli
Tinansaduiitiaslemiatnawiase vdeanafiniaidalona
Wiliuselanisonawmlunisinage visfinsinasidds
WELWAGEN51904 ilDNNT3USRanasETionndl uazn1aene
NAITATEDE9NAN9e axiienatminllgnnasg i
Arinmenloung (Angsurat, 2013)

Chanayotha et al. (2025) nnsu3nisanTHANEIAN
wanmsAanssaniumaluladasneassd dmsulsedeu
UszanAnunzuiman wodnlssBeuiiaaufissnisysnnnis
wannsrmansiumalulagiadeassAlusziugs Tneiusu
Amnsrniign Buaafimanszneusion 1 nagns Asoungx
b iae PRI T pEA NIl qmmﬁﬁﬂ WAZHIHN1TTTB99HANN
wisnzan uazanulUlFszsiusnn Tnaaue il
napuuletngsiudminuasinid Wissnszunisans
TsaBenpunan

ngun1siaINsIn (Participation theory)

wnAnfid A unaimngNen nadnemlauis
A51T0ME NNASANTINENEINT uaTnNIRmHNTISEN Bati
WszrnmwndengudimnneidausanTunisdnaulauas

171 17 atfuit 4 gaian - wanax 2568




‘ Area Based Development Research Journal

NTZUINNTTAN 9 fdsnansznudedin waAaiidadinis
fidonsanazingiaBnainangfisssn aulusela uay
Uszangnmlunnsanidiueusing o (Cornwall, 2008)
Arnstein (1969) wdsdszinnzasnisfisdausoni
nagsriy Tnefgluuuiiuansdnsiumnsaaiadnaesnisd
dadan nnslidiaya (nforming) sz MiigRansntss

dandon Aefiiendiesazlisuiiayaaniifismnadnanls
WA (NETHTOUAPIAHARTIWAS DL ANE WIS (A N5UENEN
(Consulting) {lfienfiasauanuamsprAnfiuvdeiaseuns
Aenfiuiioaenissinanlaunsznng uilifsmnatunis
sinaula n139ansinaula (Deciding together) N1sfdanganu
sedugeiiyanavdanguiiinaigsinnsafiunumiunis
sndnulasaniii Inefinsfansonuazanaslunszuaunms uay
sl (Empowerment) seAlgegRansnfafidandanii
Uszgnaunsaguaufsugiunatunissindulauaziniuns
atafndi

Hantanapong et al. (2025) Huuanienisideuuud
A39n AginnnsyssINIsasARNENIANeNFanS i
Uszaunnsoleaaineasns iuguen nnsiaausanasianiim
nazLaunIg 5 duseundn Taud (1) nsUazgamidodandy
Wntinfisy fpingaas wasfumanesansiessyiiyniuas
AHFBINTS (2) Natneveansiinumalulaginisnandn
(3) madlalomaliinuasnsfidansanunssniasnmalulad
ManARTIHNZaNAURMA (4) nadRUasgngueasLaZAin
Ufifessluamnauszeznisedayivlneeding uaz (5)
naUszfunanAnuaziuusaniuialiinunsnsdnanls
aansumalulad [Hénumuns
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Ap “Aawnge” aeanumIns laeli “awinduaudn” sjsadng
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=

= A A ar - 4
- 215NISATLANBNISNAWNTINUN
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Wunresnnadeiidimung aaandesduuiun uazdadu

(Weeraphatanniran, 2022)

Smart A4

Smart A4 LﬂuLm%@aﬁﬂqwLquﬂg’jﬁﬁmﬁﬁﬂ@mmum
Wasas@uli “aurinduauin” Tne@anannisfvmuaddunis
Wasneensdsdn wanzdmsuliTuasdiuyana nay vdnm
wagadeiigasWansnsntmuaisnefidaen SanaF uas
fianadinng Tnel¥ngzane A4 uriAen uivasnifiu 8 4aq
AmsutmuanTimsng 1989 uazsyyilgmnandty 7 4e lag
NTTUANNNTBHANNGHT “manefidmauuaziig” @
Haonisanduny \RnanRs vaeRmLnonndanliATy
meluszazaiinmun aniddnssilymlngsay (360
B9F1) LLﬁqﬁmﬁ@ﬂmmzﬂmmﬁ “UHTH wivin” uazdnansu
AnanAny A 3 deynn LﬁmmLLNuLLﬁTﬂnﬁmwmmzﬁ
U5EANBNIN Smart A4 9298 SUNAUARLAZWMWININEENTS
ARRLATILNBINEATNT gN139minunnliRn91eynna
(Individual Farmer Production Plan: [FPP) #3BUNUNEH sty TH
ﬂﬁ?;‘l_l’mﬂ’ﬁL‘%ﬂu?i'fmﬁ/ulﬁﬁﬁwﬁx‘iLL@%ﬁ’]\EﬂJ’gjﬂ’ﬁLﬂ’ﬁlﬂuLLﬂ@\i
mh\‘n‘-j/\iﬁu (Weeraphatanniran, 2022) uﬂﬂmﬂﬁ Smart A4 1fu
Lﬂ%mﬁﬂﬁ?%m@LquuugmﬁmmﬁﬁmuLm Tneifvuahvsng
fidm Fvne Sanald WanAnodnaiiuazuy RIGERE I
atvgaudm @anuffiqeidn ufidis AT LazaINaNIN
(Rattanacharoen et al., 2024)
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