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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

-
’ 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 5‘“'?-ALS Results and Findings: Results showed that the integrated AWD-SSF system

DEVELOPMENT \J “un™

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

HUNEER D STATON transplanted rice plots, the number of tillers per clump averaged 19.94, compared to 4.42
114 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
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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,
water use dropped to 810-910 m3/rai (5,060-5,690 m3ha) with only three
irrigation events—representing a 32—40%reduct|on 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

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.

Keywords: Nakhon Sawan Province, Rice cultivation, Wetland, Alternate wetting and drying, Soil analysis
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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

winzaelaeniings 1 nazanusels Hilanfigns 46-0-0,
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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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Ranenumans g 45, 60 uay 75 Humdgn yngaean
Aviavnasl p-value < 0.01 wamadn Suaieaedniinatl
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ffdnAyBannea@ATiuyngnaaan fMnnaefl 4 (Table 4)
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spmdnanalulad lduAgiaRn nezuaneiasiondeman
flunumsantunatimunzeueaeeinaaes faaulasan
Auninade uazadnsnudinlaniunsBenianntioyaeaei
dausanilunnandn denaliiniadinanlan/dsuuladitnausn
fannsiunssntn iasennifunsiAsuuasfidsegungiu
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sansia wazduuacil 1,950.67 um Anfiudouas 34.98 189
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v sesasnniudilewnd Tiar 537.34 um Aeduiauss
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Tumuﬁzg\i ﬂ'quﬁunumﬁwudﬁ Anl¥fiAnnsmuay (T
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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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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,

AanunERInIfinanauwulsar 8,285.80 U uazAna
ABLUNAYIE (387 2,709.91 um lneAndindnswanauum
ADAUYIIIMNA 1.49 AIA1T T 5 (Table 5)

Ty aAUY LA HARBLUINIBILIRIUNE ALY
Wieniun1sugndnagUuuunaiAneasnensnsnudn fiuyunis
nARnAaenIsUgninagUuuuaanias 5,359.09 um
sandndrnUgninaguuun i eegiilaas 5,575.89 um
Trpguuuubnifduwugendn 216.80 vw/ls (san3puas 4.05)
sanunsUgninaguuuumifisuugendtguUuuumsy sy
1T 25 209duypadin Andudndon madgninaguuuuln -
nsUgninguiuuAaFin = 1.04 : 1 TudanaasdiuyunisUgn
Fraguuuunadndduuiiuds Hud doedl arsindadedls
ANdnaeBENAN AT lnTunERs AguasnEN AMEIERINAS
gendnnsugninaguuuubin Taedsumlsas 841.69, 179.90,
324.98, 247.43, 274.81 uay 217.34 AMNAAL 189910013
MUFULUUANANZBINEATNTULUNINIIHHI AN TUADY
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Tumawdenudas n1sln wasuSusziuwmanaseuie i
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nanewduanuazBauadane dnviensugnifindeingdng
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Heyminaedaydulneesdinuinniidendaiuuiu s Husion
Taufiniinafinismadennsenniaiies finanwuandend
fuan Fadesianisunsnsvangueslsnisuazunasfinging
WNEATNTIIANENd1TLl AILALAUALBEATININT WIS
AIUANNNTITLNAYRARgiY Insdauingj@entiansnfiiia
NINTW AN TRFNUNTNAREITN Wanand ulaewuuy
naintiansafinndndafetuUsanngs WesenUszauiiam
nsunsnszranzesrsipazinafsNmduduaunnn uliea:t
arafideiiles wildainisanaugunisszunnfotied
UszanBnm Wesanniniadaiiasmausnndensansnetumin

& ® o A ¥ & ¥ ¥
waruwAsadndsiranulasingideiadnnandasin
\Heeanfinisdanis ldgnéies An1saan1seisemng wudn

! 1P + A o a ° P
inumsnsdauia#iendindnagafinannsiu eswn

‘ a v A o a A A
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ns = not significant, ** = p < 0.01

nnsa1nAIHS BasrfnuazFanaefimsnzanduacs
Hasniaresdiniing dowaiduuimiaaigeau wazniadd
sibuuasifeunasnengnisesaiulmesdinn@inig
wULAAN SavinliAnguAsiniTunnaguin Wesennlis
mstdmsdanisietnsasndiauaziilsravanin
msUgninaguuuuinifinaneuuugendnnisugn
$rguuundadn Tnesinaneuunnlsas 8,285.80 1w uas
7,571.63 UM ANNAIAL NIDHERIINARDUUNUADFHUYU
FIVHA 1.49 UAL 1.41 Fudndiu Fanna197i 6 (Table 6) ifiagann
mstgninaguuuubniinandnsielsgendn Lﬂwmﬂﬁ‘ﬁﬂqﬂﬁm
sunuuTmsifiuszauniseimsvimungduuutnadlaisnn Fovinth
wanARA F i anafinanisolld uimnninensnatang
Fnuazdszaunisalnndy fazdonaliiuggnianii
FHTANHANAR [ Yin TR T Ra N Ty

9. N19AFNATITRAUUALIANTL BATNAT
ARG
neesnsaraniufirfnetiuanulassnuies
N1IPF993IATIAN AN NSy sDlIaeAn Tnafinddedn
MRsvaTuaudtunAfiauaznsaananaioya a0
FonniBsalefivnzan duseudifiinnsnsingisees
A19U31139AN15 1 a1l UssAnBaInaNANALATIE AN
(SSF) danfiunsdanisiuuuidienaduuie (WD) Tnstgn
Fratuszuumnsm foifsul,mmmgmmuﬁy’uﬁx 4 uUa9 INYAINT
simmdmsisaniunsEilemaiinumansiaeld wans
AnsnzinuinAnluasaniaynulasiidiasidnunse-sn
(pH) Bgusziunsnsew Weane s (P) uaz Tnunadem (K) oy
Tusdusimnuias Tulasiau (N) Tuutasandedl DPF 1 uas
DPF 2 ot szl dauutlasii DPF 3 uaz DPF 4 agfluazdi
Uunas
nanTaAIzv ulpseusanadasiungAinssunis
Fanandsniaifuifiessanunsns Tasuasansail DPF 3
uaz DPF 4 Bilfinmedaiing danaliinsavanasduriedng
uazbilssialumunnndy fasnsneil 7 (Table 7) Faiuile
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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

Anuadinnuargastjainffimanzanduudazulas dnade
WAZINEATNTIINALTY LT B UNAN1TAT99ATITAANNY
szt ietuundng inupsnsananisuniden
Ugntining na 41 Gaufuginalilasiatasuas vintinisdanis
agiasanandasiuanfininiszasieuusazgaenisasey

a v = o/ = dy
- F1FNITVIFLULNBATINHRTILAINH

=
N

wuls Tasuisnnslaijonandn 3 ass feid afoft 1 fuft 5-7
nisanniingdn aseft 2 duit 27 wasenilndn wazadsdl 3
1299:99TUA 42-47 Fundsanniinen gaatouazyianody
LARZUURIIHRNIINEA AIRN9T 8 (Table 8) usidainmdn
U5snnuilgns 46-0-0 Tuuilasanedi DPF 3 waz DPF 4 fien
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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 45.11 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

TipandtuuasanBadl DPF 1 way DPF 2 iflpsennuiasmnantl ansnsaaanisienniend e linssmusansesgdula

o a a A o A ° = 9 X v = o o . s
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HsoniugAilymussszaunisnlusanensnsasefidonsan
< ! a & a ¥ A= LA o a
\unnssasnligua finaasdnlafiangafeniuszuuiiog
T uazanmnsnaoununs e Hethousiugn Usendn uaz
Trigonansznuseeuanden dufiuialavesnisiuindong
nsasnuasnsnasidedulnegueaduiin
ANTHINTTUIUNTITRAUILU U FIUIINIBIYNTHLAT
nsUszgndtimalulaginisndsdnogUuuntyal nsdnniste
Ia ga o/ %’ = o/ U

ANANILATIZIAAN (SSF) wazn1saan1sHuuudanaauuis
(AWD) 1 TETuituiinges TnsfinnsdpviudasanBaiio oy
a o as ¥ & a & = A &
WHUNLABNITUGNUMUULANAN LIUNITIU AU ANEIN AN
AN LATEENa UATNNTIANININENNS AslinyaiRLWEL
Tupn31971 9 (Table 9) Beaeviowutionauuansinsasanizel
nsUgninalusfiniuiaqiiu isdndsnistgn nsdanisi
nsttladunanan nanam Fun uarniseansumalulad
VDIUNBATNT

AHEYEaAHEHa Ay T LY

2

A1

@ @ A ¥ o & A Y

Fraduitgmszgand dnfiuiedugniuanaselsn
(Genus Oryza) @uNTHAT (Family Gramineae) 13ty ln (5
M lnE auzy (Tropical zone) LLML‘HW@U@JR (Temperate zone)

awnsaadgiulnlanimuandesiinanmans vaduinen
ﬁ@ju uazfivingn ﬁﬁ?uﬂq@@@%%qLLwéﬂﬁmmﬁ"ﬂ@ﬂ@ﬂNﬁﬂﬂ
22 #fin windhdnaiewdlne 2 ¥ia Ae d1dgnieids (o.
sativa) uwaziinaUgnuendni (O. glaberrima) 8n 20 #ia 1
FrarinfinuTunAtieds (Aryanatakatawong, 2015) #1991umn
pandu 3 ¥l (Technology Transfer Division Rice Research
Institute, 2000) Fsfl

1) dunnmngan1sdgn Hur draund wisadaaun
3434 (Rain fed rice) mneifls %mﬁmﬁ:ﬂgﬂsfum\aq@m%d i
qansUgninnunfzesdasneing Tneaz@uvinndausifen
weEAANaFousaANaz s NANARIEE A T
waunnsANtasaunNniuTresusasl uarinauuss viae
$raumneg (Off-season rice) Msneifla F1afinztignuons geiu
Tanaanlnajugnluiiiisauaznudvdesiiniaema Tnevitg
HraiimntiugninauSadhiuginaibilsetauas dmbig
az@Esiniausifonsnstan wisumnsinetdluustiaz g

2) SIUHNAINAINKN [IFRBEIILES (Photoperiod sensitive
variety) Taurl #1afilasiatasuas ey dnafiugnlneii
sanAeniaziuALIREImNATY ez sesnaBngRATLAN
Hogaanenaasgasuasy annnsaUgnlfnas luanan
sranmAResliaznss Tanazgnluraeniadgninaund uas
$rililasataouas (Non-photoperiod sensitive variety) 18159
Hnftugnlnefiongiiandulgnieiufudeand wazns

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 25
DPF 4 1 11 7 2.5 25
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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

organic matter

No burning in some plots, increased 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

Adherence to traditional methods, lack of confidence

in change

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

aangliifendnsiuanueenssuasTaInanlgn A
aaoal 107ildladeusesnnsndgnlfioniiuazunl
Tagiamnz huapfuiivatssnmdigiBnaei
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nawan iudinadanliineia Weduiarouiinuds dann
asnsaluniaunusiamaanszlandinng deuuasalsn
vauTuusi Tanlndl uazmasnszlnnnasenn wisnzdmsuygn

a v = o/ = dy
- F1FNITVIFLULNBATINHRTILAINH

=
N

P G, - '
?uwuwmmﬂ‘j:mumﬂﬂmq LRSATALAHRBFAIBTUNINYBDS
1l5zmee (Phonkhod et al., 2025)

mMadgndnauuuitlanaauLdis (Alternate wetting
and drying: AWD)
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=8 el a a a o ! %/ ¥ 4
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Aeuiiuiien 10 44 Fvuaeslfiudie (Water Management
Development Division, 2016) n1sugniinauuuidanaduuiis gas
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Wifinslshediivssansnmine bidowanssnusotsunmn
HAaNAs anANETIEFIUNGIN FenaiuTinain1sia3ey
wuTpimismnagndiu AHES uaznITAnnsIsaiulnues
T1n4198819%ALe (Bumrungbood et al., 2020)
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Development Station, 2016)
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Saruno (2023) AnEInT1TUIguBUANULAL
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il hufuidnuatinnanlng sunatnnvie dmdnamns
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5398LA9Y 9047715 (Integrative research)
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wanmsAanssaniumaluladasneassd dmsulsedeu
UszanAnunzuiman wodnlssBeufiaaufissnisysnnnis
wannsmansiumalulagiadneassAlusziugs Tnesiusiu
Amnsrniign Buaafimanszneusion 1 nagns asoung
HAFRNT SulTzamd qmm@ﬁ'ﬁm WAZHIHN1TTTBI9HANN
wisnzan uazanlUlFszsiusnn Tnaaue il
napuulbngssdudmdauasinig Wissnszdunisans
TsaBenawnan

Nguin1siaINsIn (Participation theory)

wnAnfid A unaimngNen nadnemleuis
A51T0ME NNASANTINENEINT uaTnNTRmHTISEN Bati
Wszrnmwndangudmnneidausanlunisdnaulauas
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NTZUINNTTAN 9 fdsnansznusiedin waAaiidadinis
fidonsanazingiaBnainangfisssn aulusela uay
Uszangnmlunnsanidiueusing o (Cornwall, 2008)
Arnstein (1969) wdsdszinnzasnisfisdausoni
nagariy Taefgluuuiiuansdnsiumnsaaiadnaesnisd
dadan nnslidiaya (informing) sz MiigRansnnss

dandon Aefifundeszlisuiiayaangifisnadnanls
W (NEHITOUAPIATIHARTIAR DL ANE WIS (A NFUENEN
(Consulting) {lfienfiasauanuamsprAnifiudeiaseuns
Aenfiutiomaenissinanlaunsznng uiifsmnetunis
sinAula n1g9ansinaula (Deciding together) N1sfdanganu
szdugefiyanavdanguiiinaissinisadunuamiunis
sndulasaniii Inefinsfansonuazanaslunszuoums uay
sl (Empowerment) seAlgegRansnfsfidandanii
Uszgnmunsaguaufsugiunalunissindulauaziniunis
atafadi

Hantanapong et al. (2025) tHuuanienisideuuud
da3an aeinnnsyssnIsesAnNENIAneFans i
Uszaunnsoleaaineaansiuguen nsiaausanasianiim
nazLaunIg 5 duseundn Taud (1) nUazganidodandy
Wntinfisy fpinaas wasfumanesansiessyiiyniuas
AHFBINTS (2) Natneveansiinumalulaginisnandn
(3) madlalomaliinuasnsfidansanumssniasnmalulad
MaNARTIHNZaNAURMA (4) nadRUagngueasLaZAin
UfiRessluuamnauszezniswiaivlneeding uaz (5)
naUszfunanAnuaziuusaniuiainunsnsinanle
aausumalulad [Hénummuns

[ 2
\ANTiES 195
a A = POV

uwaRALazIABBIRBIBINTTUaWN ST B Tuunanaetl
maagsenlaeda “au Wigudnans Tnaanizludun
PRINFHAHUNEATTRUATEALALA BofiTmangUanenig
Ap “Aange” asanumIns laeli “awinduaudn” sjsadng
wasenne e “sudinaninal” dnunnsiaausanssng
HAMANUAZNITEENE TN LAgIENIINNITAYADININS

G
'

Fumn “imanetin)” Adeantaussqiiarezioa 3 8 Gein
ziftendinstunonim@dn nnsisznouendn vaaAHuAg
Tuazduguann annddsiinensnsdaniazfiuaainnin
flaqiinbuusiaziRvnuimnefidal wasAnsizsiasdiuny
RALLIENZ TR ] TneMnanAnnisiomaesdszneuiy
waasda Smart A4 WedAiuG RN sAasnTadanalA
939 infirasguasbifietiuedosfiotimmg wdi
wind “indenla-iaRnnAnEAn” a3 1usITuaala
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ineAsnsifinaaedinle uaesuazrw WianaRaNmIn
NuTapsnuas N TN FaardeInuuIun uazdvdu
(Weeraphatanniran, 2022)

Smart A4

Smart A4 LﬁuLm%@aﬁﬂqwLquﬂﬁﬁﬁmﬁﬁﬂ@mmum
Wasasmuli “aurinduauin” Tne@anannisivmuaddunis
Wasneenedsdn wanzdmsuliTussiuyana Ny vEngm
wagadeiigasWiasnsntmuaisnefidaen SanaF was
fianavinnig Tael¥nszane A4 uimAen uvesnifiu 8 4aq
AmsutmuanTimang 1989 uazsryilymnandty 7 4e lag
NTELANNNTBHANNTHY “manefidmauuazimig” @
Haonisanduny \RnanAs vaeRmLRonnaanliATy
meluszazaiinmun aniddnssilymlagsay (360
B9F1) LLﬁqﬁmﬁ@ﬂmmzﬂmmﬁ “UHTH uivin” uazdaansu
AnanAny A 3 Py LﬁmmLLNuLLﬁTﬂﬂﬁm\iqumﬁ
UsLANBNIN Smart A4 9298 SUNFUARLAZWMWININEEN1S
ARRLATILNYBINEATNT gN139minunnliRn9918yAna
(Individual Farmer Production Plan: [FPP) #3BUNUNEH g TH
ﬂﬁ?;‘l_l’mﬂ’ﬁL%ﬂu?%qﬂﬁlwﬁﬂﬁu@%\‘iLL@%ﬁ’]TUZjﬂ’ﬁLU’Z%?JuLLﬂ@\?
mh\‘n’-j/\iﬁu (Weeraphatanniran, 2022) uﬂﬂmﬂﬁ Smart A4 1fu
Lﬂ%mﬁﬂﬁ?%meLquuuﬂmﬁmmﬁﬁamumq Tneifvuahvsng
fidm Fvne Sanald WanAnodnaiivaruy RIGERE I
atvgaudm @anuffiqeidn ufidis AT LazaINANIN
(Rattanacharoen et al., 2024)

AOTRANTOI AN
MuRgRuUasUarnthis

1. fiuneRINTINBIYNTY

nszuannisfidaudanTussiugueniliindedle
“WnfinaEeqn” wag “Smort A4” iuntalafuiiWinumnans
Apssiilymifagaues AIuNULATERNLLLAINTTHRRILN
Amnzanfuuunesamas dowaliineaanadaminle
uazsassusanswAsulanay Taanisdavinutasn
adsiieAsufisunnesaiuln nandn FUYUNITHER
yinlanansodanadng Fatnsimanicludimganim wsugha
uazAErnERang Gouansidiudenanadiufititunns
NTFIUHIMNTHARTINIDLSEE AAHIINT D
Mt namuinenanssniiiuanstuanndon féuui
ANIZEN LL@:mmaaﬂ'ﬁ"uﬁ’qmm'ﬁmfﬁﬂmmmﬂmwgﬁmmﬂ
Thadnefidazansnm Maguduunannslunisudniadanis
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UBTURNALATNUADY AfusunInAAesii Tueawan (8
ﬁ%ﬂﬁﬁTuLLUmﬂQﬂ%mm%mLﬁum'ﬁv‘hmgﬂLL‘uumGﬁ
MINAFADNITANTNNUB BN FRTD 8N R ATy NaTF
A = ~ o o & a A =
BRI UHUNULU AU NUMLULASANI BN EATNTNILTY
1 dld o/ %’ 1 o/ o/
WRARinIsTensanaan tasenas g 45 Tunasrgn
LU AIEIBAHINTHINAUDLRRYNINNIMURIZBIN BRSNS 4
Wi (19.94 1fisufy 4.42 wiva) E9aeiian HiutanINaINIga
PE9TTULIIN NS uAnIUeaEnafiUsz @B s Tis o
winhuuasandagendinisugninagUuunsafisseansmnsns
19EBINITIN A (H3Uaa N B9 R ANT W 97 (1NN
FapesiansruaunITulvraguasRmWIIasn e sy Uy
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] & v a a 1
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v v . . dl £ 1 14 ‘-_‘5 o I
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599819 lud9aanaen
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U%N’W‘Euﬂ’ﬁ(f%lil’lmﬁlﬂﬂﬁﬁ 810-910 AL.H./(3583BUN1THEN
(mmﬁgguﬁﬁL%ﬁmmﬁ@ﬂﬁzmm 3 ASIRDIBUNISHAR) N5
Uqﬂ“ﬁmgﬂLLUU(??@Lﬁuﬁw@wﬁm%w@iﬂ?ﬁ'mﬁﬂﬁm 742.32 .
Al asnaEafinanannnndn Tnanisinanani3ay
812.33 nn. Lmzﬁ’qq\mfhmmﬁ'ﬂw@wﬁmzﬁuﬂizmﬂﬂ'ﬁzmm
809 nn./l3 ulasandalinandngeniinisugnitaguuuy
aadin 70.01 nnls Aedfisduiooas 9.43 Weleuiiu
Andam WUAIETER : LULAIAN = 1.00 : 19197\ HpIannnan@n
mﬂm'ﬁﬂgﬂ%mgﬂLmucﬁ"?\aLm‘fuiy’um@um%wﬁuﬁmﬂm
Wgiinavinlidauyaedng s uaznstilandilings
Anndiaanisrasing vinlifnanandelsiindinisgniig
suuuulng

2 2
3. FNUARYHUAZNARDLLNY
msUgninagUuuutnizssnunsng dwnansuun
gendmavimntuguuunaain feudasiifiuuniands e

¥
5

- 215815 LLNDNTITN UL TIN WA

Avigiinafigendusifduusinuin o dadngidinduacs
UAHNANARGINIINITIgURILALAN Y THEHaseLLm,
Qaﬁu %GLﬁuLLuQVINﬂWﬁUQﬂ%ﬁQﬁ@@U%NﬁMﬂﬁ‘éT%‘jﬂLL@x
innatgniinafifiufinsduRouandon SnvstunisuUsugduo
AR InERsnsaINnsanidadsRe lEET ez Tugas
1 Feuusnnassun fosfaintuuasn vinlisefebiaansn
WinydulnFaainBitlymiefranassznnodasas 70 uay
nsUsUAEMaUgndainguuuuwnen asnsanitdndnaduily
THdretu Weswnmndnelaenesnuenuas uansdndng
netuiiudnadeis nensnsaansaifiusanatnuUae i
Tngdng andeymniinadeioasliseunndasas 80

HANSSYIULAZATNEIIEI M
Aa9nN15 U AL RBURS

maAunIsAdaBsfRnauuiidadan i
souflsupsufia Tusuadouninsuasiungy shilugnas
wWasnulasdelaseainefidrdn ussiuginainaasnin
NEATNIIH T IHARTeNATEgAY AsuInden AIAN uAz
nazuaunfsdeuzesuen lnsanizidenatimliaeile
U AsuszuunianandnaennisniaAniifeniiuas
naldananihulaunngs Tugazunyammdn Hiouasls
aaaiindndnsfivasndvaua Ao Asuuasisid
ﬂﬂ'ﬁuﬂ"l‘ii‘tﬁ‘lﬁﬁiﬁLﬁﬂ@"lﬂﬂﬂ‘iﬁf\f’]u‘hmﬂﬂwLLﬁ@%\‘iﬁlﬂdﬁN“h’u
Tildnnanasssmudunnitasniasgnsaniausn Aax
@onlegsendnanan@n Fuu gunn fauandes uaAnnmn
FAnosnayaoanng Ael

a

Nﬂﬂ‘ix‘i’lﬂt"ﬁﬂl,ﬁ‘i'islgﬁﬁ Lﬂi&l@]’iﬂ‘iﬂ"mﬂ‘iﬂ@@l&uﬂu

nManARLIIENTsAR A e gelae Tia v du Jonfiuas
Asiiugui sousifsafunananinduuainoniniay
yinWiane (Hqvisialfifintnan 2,212.54 1 (ULLLARLAN)
i 2,709.91 um (guuuulng) wazdnamanauunusadiugu
WAingn 1.41 1u 1.49 Feadusegalaliinumsnsfuay
wwanelnaistall uazataussgelaudinumansanedn
HansEVUFDReWIRdEN sTUUNTUgninauLLTien
aRuuiy vinTildisialsanas snimiRaatunialddanias
Wnszipnfrasannisaranesaaaf Anuazuan an
flgmuafnluinfisautoessfia uaziasdnuiannara
sruufanluszazena
NANTENUNNAIANURE NN D IYN YN
nazuaNIsiidImsaNasHa guaAanIsBeu9an (Collective
leamning) uaziinngrinERInsARAEnFenaniniiings

Lo

5 17 aiiud 4 ARAN - 5UINAN 2568




\ Area Based Development Research Journal

wWasnuasstialy wu nasanguidsuiandumiinn nnadmani
WARBLANIIAUAIINS N999NNgNIAaRaaNIUNNIEIIU
Mg wasngrismismNntuesziinladansusu Fumant
(=Y ! Py & A 1w v

Trieedanaluggniamnzgnifiesasadien uwsdunnsssng

o . . = & A o A
nedeAn (Social capital) Aiezidiuingulunisduinden
AUFUDENIFBIHDY

¥ 1
arsasediuuuuluiNuiieds wamnansaldign
o v @ 1o 4 o o ” a o

ansyu v “undeBenguszendnua” lnefinunsnsidnees
wiawimthfiliingnsiestiudievennein naariuau
Tngvsiagsusguasiiosiin damdauasanssd Haaedne
ADLNITNNIFTUARBUAITAAMUUNEATNITNILULT gAY
whshuiiduuuufuassiiia (A1as7 3387/2567) Wes3n
nalnaduagdaleuiguazsulszanned1esiaiins N1
A5NTTUULASEYNEYIIULNBNTTILIINE LNEATNT HATUA
Fruuuulfsanindnsiaiasadnainuasnsgiiuazgugniing
WUUAARAWYY BeantsauaniAeuliayasendesnuanas
genepaAnNg (UGN lnAlAeY n1sysnnnsiunangms

Anausnlufiodin Amnadainmasiiiuniagnensven geusd
Bendnnanenslsrdviua e lHidundngesiineuanly
nnanaguinl sandeindeninlsedouiiindonfansay
Fdsuwandosuazinensdsiu nasiuapunaliladuazgn
wansfle nsmiumpganasaUAnanmiteaLiiiiedes
YEINNNTIMNGHIBNEAINIRDTATayAnAreL AN TH
pgIaAAT LazdavingflianiavinisinensuLl AWD e D
inEasnTEINEYingiianssuFfasnies

a A

aIRINSSNUSE e

v
N P4

Tasansillisuynaampainyaisiant maiaes
anelilasanianisusiafnisinunstuinfiguitunsfin
TiduansiuAuandon wazulasiuuuunigsgninouuy
Wenaduuiisrasnguindnndniugioandaanugiio
FNUANLNLAT TINTAUATEITTA

References

Agricultural Production Information System. (2025). Production report of crop cultivation by area, cropping year 2022/23.
Department of Agricultural Extension, Ministry of Agriculture and Cooperatives. Retrieved June 10, 2025, from: https://
production.doae.go.th/service/data-state-location. (in Thai).

Angsurat, A. (2013). Integrated research in agricultural extension. Bangkok, Thailand: Kasetsart University. (in Thai).

Anuttarankun, N., Pohwiang, N., Kwangkwang, W., Thiruppasornkul, R., & Awakul, P. (2018). Soil erosion assessment in the
Bung Boraphet watershed using GIS. Conference on Natural Resources, Geographic Information Systems, and Environment,
December 14, 2018, Information Technology and Communication Service Center Building Naresuan University, Phitsanulok,
Thailand. (in Thai).

Anuttarankun, N. (2022). Participatory water management project in the Bung Boraphet wetland area Nakhon Sawan Campus
Establishment Project. (Final Reports). Mahidol University: Research and Academic Service Center. (in Thai).

Ariyatanakottawong, P. (2015). Rice and production technology. Bangkok: Triple Education Co., Ltd. (in Thai).

Arnstein, S. R. (1969). A ladder of citizen participation. Journal of the American Institute of Planners, 35(4), 216-224. https://doi.
org/10.1080/01944366908977225.

Phonkhod, B., Deerusamee, C., Pattawatang, P., Moonninta, P., Pornsopon, K., Pornsopon, P., ...., & Maneenuam, T. (2025).
RD107 (Phitsanulok 72), a non-glutinous rice variety. Thai Rice Research Journal, 16(1), 6-16. (in Thai).

Bumrungbood, J., Hanpattanakit, P., Chidthaisong, A., Saeng-Ngam, S., & Vanitchung, S. (2020). Efficiency of water management
by alternative wetting and drying on rice growth and production. Srinakharinwirot University Journal of Science and Technology,
12(24), 25-41. (in Thai).

Chanayotha, P., Watcharaporn, P. M., & Sombun, T. (2025). Model of integrated strategy development of school administration
based on Buddhist principles and creative technology for small-sized elementary schools in Northeastern Thailand. Journal
of Educational Innovation and Research, 9(1), 358-373. (in Thai).

Cornwall, A. (2008). Unpacking “participation”: Models, meanings and practices. Community Development Journal, 43(3), 269-
283. https://doi.org/10.1093/cdj/bsn010.

a v d' / a dy ::I
IM1TNIFIFLLNBNTTW K ILAIN U

5 17 aiiud 4 ARAN - 5UINAN 2568




\ Area Based Development Research Journal m

Food and Agriculture Organization of the United Nations. (2021). The state of food and agriculture 2021: Making agrifood systems

more resilient to shocks and stresses. Rome, Italy: FAO.

Hantanapong, A., Meepanya, S., Jaikawin, S., Kanghae, P., & Inted, S. (2025). Enhancement of rice production through the
development of farmers by utilizing rice production technologies from Rice Department in Mae Jam District, Chiang Mai
Province, Thailand. Area Based Development Research Journal, 17(1), 18-34. (in Thai).

Mahidol Channel. (2022). Water management in Bueng Boraphet. Mahidol university. Retrieved August 10, 2025, from: https://
youtu.be/C2VVypCijK4?si=kZXmTLZtMT7KFWA4S. (in Thai).

National Oceanic and Atmospheric Administration. (2023). Climate change: Global temperature. Retrieved May 24, 2025, from
https://www.climate.gov/news—features/understanding-climate/climate-change-global-temperature.

Office of Agricultural Economics. (2023a). Planted area, harvested area, production, and yield per Rai at 15% moisture content
by country, region, and province, crop year 2022/23. Retrieved May 24, 2025, from: https://www.oae.go.th/assets/portals/1/
fileups/prcaidata/files/major % 20rice %2065 (1).pdf. (in Thai).

Office of Agricultural Economics. (2023b). Table of quantity and value of major chemical fertilizer imports, 2018-2022. Retrieved
June 8, 2025, from: https://www.oae.go.th/view/1/{1a98in 19 A%/ TH-TH. (in Thai).

Office of Agricultural Economics. (2023c). Report on the situation of major agricultural commodities, 2023. Retrieved June 8,
2025, from: https://www.oae.go.th. (in Thai).

Phumkumarn, P., Khwanyuen, B., Chomphuchan, C. & Samanmit, P. (2025). Identifying dry season rice cultivation areas around
Bueng Boraphet using multi-temporal Landsat-8 Imagery. In Proceedings of The 30th National Convention on Civil
Engineering, May 28-30, 2025, Prachuap Khiri Khan, Thailand. (in Thai).

Pochana, S. (2012). Cost and socio—economic return analysis of farmers under the philosophy of sufficiency economy in Lampang
Province. (Master’s thesis). Sukhothai Thammathirat Open University, Faculty of Economics. (in Thai).

Rattanacharoen, N., Phusiri, P., Tuisakda, W., Khumkhrong, T., Sukkasem, A., Saibunchuai, W., ..., & Boonprasert, S. (2024).
Guidelines for learning process management (Training module/Teaching manual). Retrieved August 23, 2025, from: https:/
k-station.doae.go.th/wp-content/uploads/2025/06/ta1A%1-AEK101-N139ANTTUINNNSEEWS. pdf. (in Thai).

Saraphin, P., Bupphachart, U., & Anuttarankun, N. (2015). A study of the relationship between land use change and water
balance in the Bung Boraphet wetland using modeling. Academic Journal of Science and Technology Nakhon Sawan Rajabhat
University, 7(7). 1-18. (in Thai).

Saruno, Y. (2023). Comparison of costs and returns of Suphan Buri rice 1 between the paddy sown field and transplanted rice
fleld in Huai Yang Thon Subdistrict, Pak Tho District, Ratchaburi Province. Journal of Social Science and Culture, 7(12), 73-81.
(in Thai).

Suphan Buri Land Development Station. (2016). Principles of effective chemical fertilizer application in rice fields. Rice Department,
Ministry of Agriculture and Cooperatives. Retrieved May 14, 2025, from: https://rO1.Idd.go.th/spb/Document%2059/pui-
sangtat.pdf. (in Thai).

Technology Transfer Division Rice Research Institute. (2000). Knowledge about rice. Bangkok: Pathum Thani Rice Research
Center, Department of Agriculture. (in Thai).

Thai PBS. (2024). Drought solution and water conflict mitigation in “Bung Boraphet”: Reducing conflicts between farmers and
fishermen. Disaster. Retrieved August 10, 2025, from: https://www.thaipbs.or.th/news/content/337926. (in Thai).

Water Management Development Division. (2016). Handbook for alternate wetting and drying (AWD) rice farming under the
demonstration field project, fiscal year 2015. Royal Irrigation Department, Ministry of Agriculture and Cooperatives. Retrieved
May 10, 2025, from: http://water.rid.go.th/waterm/template/manager/FProjectMAC/portfolio/58.pdf. (in Thai).

Weeraphatanniran, P. (2022). Handbook for subdistrict-level area-based agricultural development planning. Ecosystem and

Community Power Foundation. Retrieved May 10, 2025, from: https://anyflip.com/hsknn/coul/basic (in Thai).

1 ¥ 1 1 1
- 15H15ITUNDNITN URITIN A U 17 21iuh 4 gaian - SWAN 2568




