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Abstract

This study investigated the Tha Dok Kham rice production of farmers in Na Sai Thong district, Vientiane
Capital, Lao People's Democratic Republic. The objectives of the study were: 1) to examine the personal,
economic, and social characteristics of farmers in Na Sai Thong district; 2) to assess farmers' knowledge and
practices related to rice production; 3) to identify factors affecting rice production; and 4) to explore problems
and suggestions for improving rice production. Data was collected through questionnaires from a sample of
117 rice farmers in the area, selected using simple random sampling. The data were analyzed using descriptive
statistics, including frequency, percentage, mean, and standard deviation, and inferential statistics, such as
multiple regression analysis.

The findings revealed that the majority of the farmers were male, with an average age of 49 years,
married, and had completed secondary school or vocational education. On average, each household had 4 members,
with 2 working in agriculture. The average annual household income was 222,811 Baht, with 55,463.25 Baht
derived from agricultural activities. The average household debt was 21,061.42 Baht. The average landholding
was 11.73 rai, and the farmers financed their rice production with their own capital. They typically received
agricultural information from government agencies, averaging one contract per year. Farmers were members
of agricultural groups and participated in training or field visits about once a year. The overall knowledge of rice
production among the farmers was at a moderate level, while their practices were at a high level. The study
found that access to information sources on rice production positively influenced rice output, while household
debt had a significant negative impact on Tha Dok Kham rice production. Regarding problems and suggestions,
farmers faced issues with seeds exchanged within the group, including low germination rates, water management

for rice production, and seed loss during harvesting with combine harvesters. Farmers expressed the need for
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relevant agencies to provide greater support, particularly in terms of knowledge and practical solutions to
emerging problems. They also suggested that the government should formulate policies to enhance the efficiency
of rice production.

Keywords: Tha Dok Kham rice, rice production, agricultural knowledge and practice, factors involving rice production
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Table 1 Frequency and percentage of production group members providing data and classified based on

a level of knowledge about rice production

(n=117)

A level of knowledge Frequency %
High 35 29.7
Moderate 65 55.1
Low 17 14.4

X =14.50 S.D.=5.505 Min=2-Max =20

Remarks: 4.21 - 5.00 = Highest, 3.41 - 4.20 = High, 2.61 - 3.40 = Moderate, 1.81 - 2.60 = Low, 1.00 - 1.80 = Lowest

2.2 szaunsUpin
AINNITANET WUTT NENINEATNIIUNNS

- X 4.
NART1TUNUNENLNBUINTILNDT BATRAN
Aeeduniily 4 A JszdunisduFnan (ede 3.48)
N1949LATNNTHART19NN TALA ANWANFTANNT
TUIZEZNITUARN 709091 AD FIUNITIANIINDL
NNTNAR ANUNIIIANIIUAILALLNLD WAZAIWNIINA

AINAzaIANANT19 TaelunIngan wudn ngunis

nandaiansiesnsddTnag luniInaadianin
uanaINtu nguN1sHaRd19viAenA e N ERINS
TUNUAENEINTIENDY UATHARNRENAUNIHITAL
nsUfiR RN sdasTAnfluEesay o Tiun

% t:lld ° ¥ =
ANNFTELUNIATFIUNEATNA N1t I inaTulad
wazwinngsun g lunsuand10na Avniiigdnn

o o

WAZLHAARUENNATUNIN NITANUUATIAT LAZUNAS

q

Rumu

Table 2 A level of rice production practice of farmers in Na Sai Thong district, Vientiane capital

(n=117)

Rice production method X S.D. Description
Management before production 3.39 0.84 Moderate
Management during production 3.78 0.43 High
Postharvest Management 3.39 0.82 Moderate
Cleaning rice grain 3.36 0.71 Moderate

Total 3.48 0.70 High

Remarks: 4.21 - 5.00 = Highest, 3.41 - 4.20 = High, 2.61 - 3.40 = Moderate, 1.81 - 2.60 = Low, 1.00 - 1.80 = Lowest
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Table 3 Correlation between the independent variables and the dependent variables used in the analysis

(n=117)

Independent variables

Dependent variables

Rice production

B t Sig.
Sex .014 419 .676
Age .000 114 .909
Marital status -.040 -1.106 271
Education attainment -.002 -.388 .699
Household members .003 .318 751
Labor in agriculture -.012 -.738 462
Total household income -3.184E-8 -.296 .768
Household debt -1.049E-6 -2.180 .032*
Amount of land for rice planting -.002 -1.261 .210
Source of funds used to grow rice - 017 -577 565
News sources from government agencies 028 7.761 .001**
Experience in growing Tha Dok Kham rice .000 109 914
Group members in the community .008 438 .662
Participant train in training -.015 -.881 .381
Agricultural officials contact .010 632 .529
Knowledge 4.250E-5 .015 .988
Constant 3.594 13.384 0.001™*

R* = .43(43.30%) F=4.771 Sig = 0.001**

Remarks: *Statistically significant level at 0.05 **Statistically significant level at 0.01
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Abstract

This research study aimed to investigate the personal basic factors, economic and social factors that
affect the adjustment of the new generation of farmers to the disruptive Technology era. A survey was conducted
among 135 young farmers using nonprobability sampling and quota sampling in proportion to the population
of each region. Statistical analyses, including independent sample T-test, one-way ANOVA, and multiple
regression, were employed. The findings revealed that the new generation farmers demonstrated a high level
of ability to access information technology (X=3.89), particularly knowledge about technology (X =3.94).
Moreover, these farmers exhibited a significant level of adaptation to technological changes (X=3.93),
especially in terms of marketing strategies (X=3.93). The study further indicated that economic and social
factors, such as access to funding, and technological factors, including equipment, network infrastructure, and
software knowledge, significantly influenced the adaptation of young farmers to disruptive technologies.

Keywords: Adaptation, technological disruption age, new generation farmer, Roi Et province
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Table 1 Comparative analysis of personal factors affecting the adaptation of young smart farmers in the age of

disruptive technology

Personal factors

Personal factors affecting the adaptation of young

smart farmers in the disruptive technology

t/F Sig.
Gender 1.001 0.317
Age 0.277 0.842
Status 0.263 0.769
Education 1.657 0.150
Experience in farming 0.957 0.415

Remarks: **The statistical significance at 0.05 level



NJU Maejo Journal of Agricultural Production 2026 8(2); 12-23 19

|
a v o

annAgIuden 2 dadanaudsegnauay
Fapn denasanisliusareanensnsiuludluga
walulagaf1enanunandu

AT ehtladennaAsegnaLazdean
T “ o : .
ndenasianisdfuiaveainemnsnsgulusiluga
watulagiafrsanunandu 1n1531aseif test/
one-way ANOVA HANNINARSLNNI TR
wAnsingzestadeniaAsgiauazdinn Ndenasie
nsdfusaaeunensnsguludluganalulatiaine

a o 1 a A o % 1 a

ATNNANKY NUd) AN AN UUUAeR U Y
4 e A ey " . o
NuwAnA19AU NA9RarinliinemInsszALNIsU LAY
gnisiiuneasnsiulnailugamnalulagaienany

° o

WaNHUNINTINLANANIT e e NTa A Atyneania

AseAU 0.05 (N8azLdeARY Table 2) TI41119D
a EZ0 ¥ K = :J/ % £% £
asunelAdn nsdnemaTulagisng o U dausdesld
a v K 1 r_'l” v K
Runuluniadide wu nnsdeginsailunisidnng
walulatl ArBunasiin “a4 Tulanennsliunu
wansinaiu twsnzidn faunasdunulauansiaiy
Adananildaanuainnsalunisdifanalulat
snanuldsng lnenani1sAne AinuaenAReaiY
Maneerath and Silphipat (2018), Thongsaad (2019)
WAY Purintrapibal (2023) Av1n3AN =1L AR Y
adandenasianistfusaeanumsgulud finudd
fJaden1eduiAsegiauardenn An unaeRuyu

WuiladadnAydadaniiandenasanisdiusanas

nemIgulud

Table 2 Comparative analysis of socioeconomic factors affecting the adaptation of young smart farmers in the

age of disruptive technology

Economic and social factors

Economic and social factors affecting the adaptation of

young smart farmers in the disruptive technology

F Sig.
Types of farming 0.957 0.415
Farming patterns 0.642 0.741
Number of family members 2.093 0.081
Number of workers in agriculture 2.237 0.087
Amount of area for farming 0.884 0.451
Source of Funds 2.793 0.040**
Annual family income 0.730 0.573
Family debt 0.637 0.637
Position in the community 0.488 0.842
Membership in a group or network 0.205 0.935

Remarks: “*The statistical significance at 0.01 level
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Table 3 Multiple regression analysis testing the influence of farmers' access to information technology on the
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overall adaptation of new generation farmers in the age of disruptive technology

Unstandardized Standardized
Model coefficients coefficients t Sig.
B Std. error Beta
(Constant) 0.739 0.228 3.247 0.001**
Equipment and network side (X,) 0.383 0.054 0.447 7.089 0.000**
Technical knowledge (X,) 0.232 0.040 0.353 5.750 0.000**
Software (X,) 0.111 0.039 0.176 2.847 0.005**
Information technology (X,) 0.075 0.048 0.101 1.564 0.120

R =0.773 R* = 0.597 Adjusted R* = 0.585 Std. Error = 0.14148

F Change = 48.224 Sig = 0.000

Remarks: **The statistical difference at 0.01 level
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Crossing ability and Phenotypic Evaluation of F1 Hybrids in Centella asiatica (L.) Urb
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Abstract
The study on the crossing ability of three varieties of Centella asiatica (L.) Urb in Thailand—Rayong,
Nakhon Pathom, and Ubon Ratchathani—was conducted using diallel cross. Hand-pollination of 787 flowers
resulted in a 64.2% fruit set, and 255 seeds set. After germination, 41 hybrid seedlings emerged (16.1%).
However, some hybrid cross did not germinate, and some seedlings were weak. Consequently, 26 plants from
four hybrid lines were available for morphological evaluation. Morphological traits evaluation of F1 hybrids
revealed that there was consistent with that of the maternal parent.

Keywords: Centella asiatica, breeding, crossing ability, hybrid phenotype
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Figure 1The distinguish morphotype of parental line of Centella asiatica (L.) Ura in the study (A) Rayong: RY

(B) Nakhon Pathom: NP (C) Ubon Ratchathani: UB
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Table 1 Summary of number of cross-pollinations, number of fruit sets, number of seed sets, average days of

seed harvest after pollination, number of seed germinations, average days of germination and survival

rate of plants after cross-pollination from three parental line of Centella asiatica (L.) Urb

Parental line No. of cross No. of No. of Average No. of Average Survival
pollination fruit set seed day of seed day of plant
(flowers) (flowers) set seed gemination  gemination  (plants)
(seeds) harvesting (seeds) (days)
after
pollination
(days)
NP x RY 124 61 (49.2%) 19 28.2 1(5.3%) 67.0 0
NP x UB 139 104 (74.8%) 56 26.6 5 (8.9%) 35.6 5
RY x NP 107 88 (82.2%) 35 311 0 (0.0%) 0 0
RY x UB 151 106 (70.2%) 72 35.7 13 (18.1%) 70.23 8
UB x NP 59 46 (78.0%) 35 35.4 17 (48.6%) 60.4 10
UB x RY 207 100 (48.3%) 38 30.2 5(13.2%) 35.2 3
Total/ Average 787 505 (64.2%) 255 31.7 41 (16.1%) 57.6 26

LWHANAITUIAINAN LANDIDIGNHAN

b

o

Taundai 1 depanuanuliasinianenzadened
AN (Table 2 waz Figure 2) iatiaun
Wuiandnsn1snandaiesgeis 92.2 iwlafifusf
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- - o de wda
naAnRkNasagrian s Mdusanannas
lua99u 8 R (Javaid et al., 2018; Malik and Sharma,
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uanawugwausag luan i Heterozygous 1l
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Figure 2 The leaf trait of C. asiatica hybrids compared with parents (A) RY x UB ( B) UBx RY (C) UB x NP (D)
NP x UB

Table 2 The important quantitative traits of C. asiatica hybrids and parental lines

Leaf width Leaf length Petiole length  No. of stolon  Stolon length
(cm) (cm) (cm) (stolon) (cm)

F1 hybrid RYxUB 398+1.13 2771049 6.661202 1.86 049 38.36%11.55
UBxRY 567X052 3741049 1464%213 239%036 59.16 % 11.37

UBXxNP 558+133 355%042 12751219 2441047 51.08%12.54

NPxUB 601%£119 3851048 1463%258 209%068 56.18% 14.71

Parental line ~ RY 4571041 314%040 6.80%1.87 2031024 350811240
NP 5291034 363X0.07 1270X£1.00 252027 58791410

uB 5551018 4.09%025 15491+0.16 2861020 62.513.14

Remarks: Values (means of two replicates  S.D.)
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Table 3 Analysis of variance using orthogonal contrasts for important agronomic traits

Source of variation

F-test

Leaf width  Leaf length  Petiole length  No. of stolon Stolon length
F1(RY x UB) vs RY <1ns 1.09 ns 1.04 ns <1ns <1ns
F1 (RY x UB) vs UB 3.52ns 13.99 ** 36.01 ** 10.05 ** 9.89 **
F1 (UB xRY) vs UB <1ns <1ns <1ns 1.90 ns <1ns
F1 (UB x RY) vs RY 1.47 ns 248 ns 23.94 * 1.09 ns 8.34 **
F1 (UB x NP) vs UB <1ns 2.39ns 3.55ns 1.76 ns 2.27 ns
F1 (UB x NP) vs NP <1ns <1ns <1ns <1ns 1.04 ns
F1 (NP x UB) vs NP <1ns <1ns 1.63 ns 1.73 ns <1ns
F1 (NP x UB) vs UB <1ns <1ns <1ns 5.56 * <1ns
CV (%) 21.5 13.8 17.1 18.7 20.7
Remarks: ns = not significant difference,
* = significant difference at p-value < 0.05
** = significant difference at p-value < 0.01
a71nans3e AnRngsNUseEnA
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Abstract

The purpose of this research was to study personal factors, socio-economic factors, support factors, coffee
production and factors influencing coffee production under the Good Agricultural Practice (GAP) by farmers in the
highland development project using royal project system Pang Mao, Chiang Mai province. Interview schedule was
used for data collection from 141 out of 299 coffee farmers using simple random sampling method by lottery.
Obtained data were analyzed by descriptive statistics and stepwise multiple regression analysis. The finding reveals
that almost two-thirds (65.95%) of the farmers were male, with an average age of 52.04 years old. Majority of farmers
(35.50%) had reached primary education and most of them (73.04%) were married. They had an average family
workforce of 3.07 people, with 13.14 rai of coffee growing land area on average. The farmers earned 265,560.28
baht of annual family income, with 34,480.07 baht of annual coffee production cost, and had an average of 7.84
years of experience in coffee production. Meanwhile, the farmers had favorable level of attitude towards GAP (mean
3.91), and they had high motivation of coffee production under GAP (mean 3.78). Besides farmers had high level
of coffee production under the GAP standards (mean 3.54). However, overall results of stepwise multiple regression
analysis found 3 factors influencing coffee production under GAP of farmers as follows: 1) experience in coffee
production 2) attitude towards GAP and 3) motivation to produce coffee under GAP.
Keywords: Coffee production, good agricultural practice (GAP), attitude towards GAP, motivation to produce

coffee under the GAP
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Figure 1 Coffee growing land area in the Highland Development Project using Royal Project System Pang Mao,

Chiang Mai province
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Table 1 Farmers’ attitude towards GAP and motivation of coffee production under the GAP

Support factors X SD Description
Attitude towards GAP 3.91 0.980 favorable
Motivation of coffee production under the GAP 3.78 1.044 high motivation
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Table 2 The coffee production under GAP of farmers

Eight aspects of GAP x SD Descr.iptive
rating
Water resource 3.63 1.125 high
Growing land area 2.48 1.112 low
Use of agricultural hazardous substance 3.45 1.060 high
Quality management in the pre-harvest production 3.79 1.019 high
process
Harvesting and post-harvest practices 3.68 0.989 high
Product suspension, transportation in planting plot, 3.68 0.989 high
and storage
Personal hygiene 3.37 1.116 moderate
Information recording and monitoring 3.39 1.173 moderate
Total 3.54 1.076 high
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Table 3 Stepwise multiple regression analysis of significant independent variables and coffee production

under GAP as a whole

Coffee production under GAP

Variables
Beta t-value
Experience in coffee growing -0.295 -4.196**
Attitude towards GAP 0.240 2.246*
Motivation of coffee production under the GAP 0.255 2.350*

R?=0.384, F value = 28.408**
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Trehalose-6-phosphate synthase Tuizﬁuﬁgﬂ
Morphological Traits for Selecting Maize Breeding Lines with High Trehalose-6-phosphate

Synthase Relative Expression
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Abstract

Selecting traits at the seedling stage is an effective method to shorten the breeding process.
Additionally, molecular selection techniques can further enhance breeding efficiency, especially under
unpredictable climate conditions. Droughts can severely damage crops, but plants that accumulate high
levels of trehalose are better able to adapt to abiotic stress. This study investigated the expression of genes
related to trehalose biosynthesis using RT-PCR to identify parent lines for hybrid seed production, employing
a Line x Tester mating design. The objectives were to evaluate the relationship between Trehalose-
6-phosphate synthase gene expression and seedling-stage phenotypic traits, as well as to assess the genetic
parameters of parent lines derived from the hybrids. The results revealed a statistically significant positive
correlation between Trehalose-6-phosphate synthase gene expression and traits such as leaf greenness,
seedling height, shoot dry weight, and total dry weight. Analysis of combining ability showed that the maternal
line Grp2-1-2S1-3 and the paternal line Ki11 exhibited significantly higher general combining ability values
than the parent average. Moreover, five hybrids which are Grp3-1-S1xKi11, Grp2-3-1S1xDTMA202, Grp2-
1-251-3xKei1608, Grp3-13-1S1xDTMA202, and Grp6-3-2S51-5xKei1608 demonstrated significantly high
specific combining ability for the traits studied. These five hybrids are therefore recommended for further
evaluation under field conditions in subsequent trials.

Keywords: Trehalose, image analysis, line x tester, combining abilities
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Figure 1 Trehalose biosynthesis in plants (lordachescu and Imai, 2008)
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Table 1 The table shows the lines used for selection

Full-sib families

Grp0-2-251-1 Grp0-2-251-2 Grp0-2-251-3 Grp0-2-251-5 Grp0-6-251-1 Grp0-6-251-2
Grp0-6-251-3 Grp0-11-281-2 Grp0-11-2S81-3 Grp0-11-281-4 Grp2-1-251-1 Grp2-1-251-2
Grp2-1-251-3 Grp2-3-251-1 Grp2-3-251-2 Grp3-5-51-2 Grp4-1-251-1 Grp4-1-251-3

% Grp4-4-251-1 Grp4-4-251-2 Grp4-4-251-3 Grp4-7-S1-1 Grp4-7-S1-2 Grp5-3-151

8 Grp5-2-S1-2 Grp6-2-251-1 Grp6-2-251-2 Grp6-3-251-5 Grp3-3-251-1 Grp3-3-251-2
Grp2-6-251-1 Grp0-7-S1 Grp0-9-S1 Grp2-1-181 Grp2-2-S1 Grp2-3-151
Grp2-6-151 Grp3-1-S1 Grp3-11-S1 Grp3-13-181 Grp4-1-181 Grp4-3-S1
Grp4-4-151 Grp4-5-S1 Grp5-1-S1

Inbred lines

5 Ki11 Ki47 Ki48 Ki58 Kei1420 Kei1508

? Kei1608 Kei1715 Nei452004 Nei452015 Nei452026 Nei462013

s Nei492006 Nei492024 Nei582046 Nei9202 DTMA202

ngisziiun1sudnsaanaadsu Trehalose-6-
phosphate synthase LAZNISILATITUNINENE

111 Total RNA ﬁWMﬁ”lﬂf]ﬁ?m Reverse
Transcription-Polymerase Chain Reaction (RT-PCR)
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D

An9EIUN 1.420 UAT 1.335 ATNAIAL UATNGNUDS
o oalg ¥ 1 o a o \
aneWugn IiAanedaunsfresnguiszainsg
aneWusuR Ae aneiiug Ki48 uay DTMA202 @9l
ANBRI1EIUN 1.020 WAL 0.920 ANNATAL AN
WIS 4 @esiugi wn i Tester
ludauae9 Full-sib families 914 45 &18WLE

WUA1ERIIdouag 3T 0.720 - 7.795 gnldas

families Tawn Grp2-1-281-3 (7.795) Grp2-6-131
(4.605) Grp3-1-S1(2.218) Grp2-1-2S1-1 (1.993)
Grp5-3-181 (1.905) way Grp3-13-1S1 (1.848) Ay
10% family #il¥AnSRsdawT ﬁwmn@uﬂa:mm
Full-sib families Grp2-1-181 (1.078) Grp6-3-
251-5(1.058) Grp4-7-S1-1(1.058) Grp4-4-251-1
(0.848) Grp2-3-1S1(0.813) waz Grp2-1-281-2

o o

ARLARNLTWLALARY Tester Wu41 10 wafidus aaq (0.720) Bavis 12 @aneug nAnAanui 14du Line

family N#ANERINEIUNgIU0INgNszEINg Full-sib et lUn@nwan F, progenies

Table 2 Relative TPS ratio of root and shoot

Relative TPS ratio of root and shoot

Lines/Tester

High value Low value
Grp2-1-281-3 7.795 Grp2-1-251-1 1.993 Grp2-1-181 1.078  Grp4-4-251-1 0.848
12 Lines Grp2-6-1S1 4605  Grp5-3-1S1 1.905  Grp6-3-2S1-5 1.058  Grp2-3-1S1 0.813
Grp3-1-S1 2.218 Grp3-13-151 1.898 Grp4-7-S1-1 1.058  Grp2-1-251-2 0.720
4 Testers Kei1608 1.420 Ki11 1.335 Ki48 1.020 DTMA202 0.920

M L1 Rl L2 R2 L3 R3 L4 R4 L5 R5 L6 R6 L7 R7 L8 R8 L9 R9 L10 RI10

400bp
300bp

M L11 R11 L12 R12 L13 R13 L14 R14 L15 R15 L16 R16 L17 R17
400bp

Figure 2 The TPS1 expression in 17 inbred lines for testers (L = shoot sample and R = root sample)
Abbreviations: M = ladder 100bp, 1 =Ki11, 2 =Ki47, 3 =Ki48, 4 =Ki58, 5 =Kei1420, 6 =Kei1508, 7 =Kei1608,
8 =Kei1715, 9 =Nei452004, 10 =Nei452015, 11 =Nei452026, 12 = Nei462013, 13 = Nei492006, 14 =
Nei492024, 15 = Nei582046, 16 = Nei9202 and 17 =DTMA202



NJ\J Maejo Journal of Agricultural Production 2026 8(2); 47-62 54

M L1 Rl L2 R2 L3 R3 L4 R4 LS5 RS

400 bp
300 bp

L6 R6 L7 R7 L8 R8 L9 R9 L10 R10 L11 R11 L12 R12

M L13 R13 L14 R14 L15 R15 L16 R16 L17 R17 L18 R18 L19 R19 L20 R20 L21 R21 L22 R22 L23 R23 L24 R24

400 bp
300 bp

M L25 R25 L26 R26 L27 R27 L28 R28 L29 R29 L30 R30 L31 R31 L32 R32 L33 R33 L34 R34 L35 R35 L36 R36

400 bp
300 bp

M L37 R37 L38 R38 L39 R39 L40 R40 L41 R41 L42 R42 L43 R43 L44 R44 L45 R4S

400 bp
300 bp

Figure 3 The TPS1 expression in 45 inbred lines for lines (L = shoot sample and R = root sample)

Abbreviations: M = ladder 100bp, 1 = Grp0-2-251-1, 2 = Grp0-2-251-2, 3 = Grp0-2-251-3, 4 = Grp3-3-251-2,

5 = Grp0-6-251-1, 6 = Grp0-6-251-2, 7 = Grp0-6-251-3, 8 = Grp0-11-251-2, 9 = Grp0-11-251-3, 10 = Grp0-

11-281-4, 11 = Grp2-1-281-1, 12 = Grp2-1-251-2, 13 = Grp2-1-251-3, 14 = Grp2-3-251-1, 15 = Grp2-3-251-

2,16 = Grp3-5-S1-2, 17 = Grp2-2-S1, 18 = Grp4-1-251-3, 19 = Grp4-4-251-1, 20 = Grp4-4-251-2, 21 = Grp0-

2-251-5, 22 = Grp4-7-S1-1, 23 = Grp4-7-51-2, 24 = Grp5-3-151, 25 = Grpb-2-S1-2, 26 = Grp6-2-251-1, 27 =

Grp6-2-281-2, 28 = Grp6-3-251-5, 29 = Grp3-3-251-1, 30 = Grp4-4-2S1-3, 31 = Grp2-6-2S1-1, 32 = Grp0-7-

S1, 33 = Grp0-9-S1, 34 = Grp2-1-1S1, 35 = Grp4-1-281-1, 36 = Grp2-3-181, 37 = Grp2-6-1S1, 38 = Grp3-1-

S1,39 = Grp3-11-S1, 40 = Grp3-13-1S1, 41 = Grp4-1-181, 42 = Grp4-3-S1, 43 = Grp4-4-1S1, 44 = Grp4-5-S1

and 45 = Grp5-1-81
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wavAan e uInilig 14 dnwoueh
agnalianiwasunasalufin umANduRus
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| oA o pRp
phosphate synthase WL ULWEN 4 AN UENY
ANANNUS I uanuuu e g Aynieada Taun
AnmaizAANdEn Ty ANNgIRIEUNAT WIntin
v ] A %’ o v a
LFITR949UUUB TN AU UTNLTITIN TaalAn

8l7 0.47 (p<0.001) 0.39 (p<0.01) 0.34 (p<0.05)

U

LAz 0.29 (p<0.05) ANATAL (Figure 4) MNNWAIIUN
ANHANAUTIZUIN9NITLEA9DDNBE Trehalose-
6-phosphate synthase WaAN®LTANANNLTA I
WU ANAHE e TR AN TUAINNNTLARAIE DN
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32N UNAN B9T WAIUIN Wasunadainalasy
a o o val a
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o r%’ = o
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Figure 4 Correlation coefficients with significance levels between Trehalose-6-phosphate gene expression

and 14 traits under osmotic stress condition

Remarks: *, ** and *** indicate significance at the 0.05, 0.01 and

0.001 probability levels, respectively
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HaTaIAIANNAINTaluNssINAauLLa lluay
LUULRNIELANEAS
NARDANTTUUN
ANNNNTILATIZHAT AN TUUITRIAN T
Hlndlis 4 dnmoss Wun dnwaseArAuEenly
AINGITDIFUNAT thwinuesdauilesn uay
snmiinuiesan ﬁﬁ%’a?\l‘lﬂ'ﬂ@:ﬁ 20.935 w8183
SPAD 20.898 l@uALNAT 0.073 NFH LAy 0.209 N

AINAIAL TIANHULAIANTE 1L UATAIINES

Table 3 Descriptive statistics for seedling traits
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dnlal (Table 3)

SPAD (SPAD unit) PH (cm) DWshoot (g) DWtotal (g)
Mean 20.94 20.90 0.07 0.21
Standard Error 0.33 0.20 0.00 0.00
Skewness 0.29 0.28 0.88 0.20
Range 22.70 15.04 0.1 0.18
Minimum 12.40 13.40 0.04 0.12
Maximum 35.10 28.44 0.15 0.30
N 192 192 192 192
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Table 4 Analysis of variance for combining ability across two growth conditions

Mean Square

SOV df
SPAD PH DWshoot DWitotal

Growth conditions 1 485.5%** 657.3*** 0.00037*** 0.09979***
Crosses 47 40.6555*** 6.979*** 0.00050*** 0.00162***

Lines 11 57.2019*** 10.668*** 0.00039*** 0.00245***

Testers 3 51.2307*** 35.527** 0.00106*** 0.00314***
Lines X Testers 33 34.1786*** 3.154** 0.00049*** 0.00120***
Error 95 0.5662 0.741 0.00003 0.0001

Remarks: “** indicates statistical significance at alpha 0.001

m'mmm'iﬂumiiquﬁ'fJLLuuﬁ"q'lﬂ (GCA)
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me‘i”rﬁqm 10 wefidus wiserniduatieas 5 Auax
QEWUIN ANAN Grp3-1-S1xKi11 (7.043) Grp2-3-
1S1xDTMA202 (6.239) Grp2-1-2S1-3xKei1608
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1S81xKi11 (-3.02) Grp2-1-1S1xKi48 (-4.161)
Grp4-4-251-1xKei1608 (-4.332) Grp6-3-2S1-
5xDTMA202 (-5.261) uay Grp2-3-1S1xKi11
(-5.895) Lﬁ'@ﬂ@wmq@jmuﬁﬁm’mmmm’ﬁz@qm
5 dUALLINUAY 5 SUALGATINEY AZWUGY ARAN
Grp6-3-251-5xKei1608 Grp3-1-S1xKi11 Grp2-3-
181xDTMA202 4@y Grp3-13-1S1xDTMA202

A NALNLIaIAT SCA TULNIANE UL TEIfNEN

7¥9N9 Grp2-1-251-3xKei1608 A1 SCA 2298n
3 ANHOLE (1.559 0.016 LAY 0.016) ALALLTLLARIAMNY
A199 SCA 289 SPAD AafiAduLanuazliad1Aty
NNATA ARAN Grp2-1-251-3xKei1608 WiiAaIN
NITHANTEUIINA N UT LA AUENAADUNH
ArNATNsnlunnsansanuLiallge gnuania
dnurananiugnianainisalunissansiag
LATANINUTNUININANAITHIANUNRIAUGNITH
Py : o | o Ay v g
Numns19in azdoalignuannliiaauminy
wanmaiueenly (Phumichai et al., 2008) a1nn3
‘ﬂg’lﬂ” Y @ 2 1 i’/ t:sljd o t:lld
naaasdT Lliiulad guaniiv 5 URAnwura
TneanzANan Grp2-1-281-3xKei1608 NAasunlyl
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(Table 6)
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Table 5 Estimates of general combining ability (GCA) for seedling traits under water deficit condition

GCA estimates for

Lines/Testers

SPAD PH DWshoot DWitotal
Grp2-1-151 (L1) 1.224* -0.111 0.014* 0.009**
Grp2-1-251-1 (L2) -0.064 -1.348** -0.005* -0.014**
Grp2-1-251-2 (L3) -0.014 -0.825* 0.002 0.007*
Grp2-1-281-3 (L4) 3.149* 1.862** 0.009** 0.019*
Grp2-3-151 (L5) -3.839** -0.551 -0.002 0.009**
8 Grp2-6-151 (L6) -4.264™* -1.746™* -0.013** -0.04**
5 Grp3-1-S1 (L7) -0.576* -0.546 -0.006™* -0.002
Grp3-13-1S1 (L8) 0.549* -0.713* 0.000 0.011*
Grp4-4-281-1 (L9) -3.201** 0.557 0.000 -0.005
Grp4-7-S1-1(L10) 1.874** 0.724* -0.004* -0.017**
Grp5-3-181 (L11) 4.399** 1477 0.001 0.000
Grp6-3-251-5 (L12) 0.761* 1.622** 0.003 0.024*
DTMA202 (T1) -1.876™* -1.614** -0.009** -0.017**
g Ki48 (T2) 1.161* 0.139 0.001 0.008**
§ Ki11 (T3) 1.157** 0.134 0.006** 0.004*
Kei1608 (T4) -0.443* 1.341* 0.002* 0.005**

Remarks: * and ** indicate significant at 0.05 and 0.01 probability levels, respectively

Table 6 Estimates of specific combining ability (SCA) of F1 progenies under water deficit condition

SCA estimates for

Number Crosses

SPAD PH DWshoot DWitotal

1 Grp3-1-S1xKi11 7.043** 0.113 0.001 0.012*

E 2 Grp2-3-1S1xDTMA202 6.239** 2.167** 0.006 0.002
% 3 Grp2-1-251-3xKi1608 3.518** 1.5659* 0.016** 0.016*
‘osj 4 Grp3-13-1S1xDTMA202 2.851* 1.519* 0.027** 0.010
5 Grp6-3-251-5xKi1608 1.855** 0.469 0.019** 0.026™*
44 Grp2-6-1S51xKi11 -3.02** -1.587* -0.012* -0.029*
‘g 45 Grp2-1-151xKi48 -4.161* -0.957 -0.021* -0.024*
E: 46 Grp4-4-251-1xKi1608 -4.332** 0.654 -0.011* -0.024**
§ a7 Grp6-3-251-5xDTMA202 -5.261** -1.276* -0.006 -0.025*
48 Grp2-3-1S1xKi11 -5.895* -1.222* -0.021* -0.027*

Remarks: * and ** indicate significant at 0.05 and 0.01 probability levels, respectively
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Abstract

Utilization of precision artificial insemination technology in cattle has been implemented to increase
cattle production and meet current consumption demands. The objective of this research was to study:
1) personal, economic, and social factors of cattle farmers, 2) to study about accurate artificial insemination
technology knowledge in cattle, 3) the use of accurate artificial insemination technology in cattle, 4) the
relationship between personal, economic, and social factors and the use of precision artificial insemination
technology in cattle by small-scale cattle farmers in Bo Phloi district, Kanchanaburi province, and 5) Problems
and suggestions. The sample consisted of 140 small-scale cattle farmers selected by simple random sampling.
Interviews were used for data collection. Statistical methods applied included frequency, percentage, mean,
standard deviation, and chi-square test. The research period was from July to October 2021. The research
findings revealed that the farmers were 57.10% male, with an average age of 42.74 years. Most of them had
secondary school education (45%). The average agricultural income was 298,928.57 baht per year. The
average experience in cattle farming was 13.27 years with an average of 12.20 cattle per farm. The average
income from cattle sales was 173,535.71 baht per year. The average household size was 4.28 people with an
average of 3.18 workers. Knowledge on utilization of precision artificial insemination technology was at a high
level with an average score of 2.67. Hypothesis testing found that gender, agricultural income, household size,
number of cattle, and farmer groups' participation were significantly related to the use of precision artificial
insemination technology at the 0.01 and 0.05 statistical significance levels. The main problems identified were
concerns about the cost of tools used for estrus detection and the desire for precision artificial insemination
technology that is easy to use and not complicated.
Keywords: Precision artificial insemination, small-scale cattle farmers, cattle artificial insemination innovation,

estrus detection
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Table 1 Demographic characteristics of farmers
(n=140)
Demographic characteristics Number (%) Mean Max. Min. S.D.
of farmers
Gender
Male 80 (57.10)
Female 60 (42.90)
Average income from
agriculture
< 100,000 baht 45 (32.10) 298,928.57 2,000,000 0.00 363,849.713
100,001 - 250,000 baht 41 (29.30)
> 250,001 baht 54 (38.60)
Average income from
selling cattle
< 70,000 46 (32.90) 173,535.71 2,000,000.00 0.00 363,849.71
80,001 - 130,000 42 (30.00)
> 130,000 52 (37.10)
Education
Primary school 42 (30.00)
High school 63 (45.00)
Above high school 35 (25.00)
Family members
2-4 82 (58.60) 4.28 8.00 2.00 1.378
5-6 48 (34.30)
7-8 10 (7.10)
The number of labors
1- 3 people 86 (61.40) 3.18 6 1 1.121
4 - 6 people 54 (53.60)
Number of cattle raised by
farmers
<8 42 (30.00) 12.20 20.00 2.00 5.324
9-15 48 (34.30)
>16 50 (35.70)

Farmer group
Non 65 (46.40)
Member 75 (53.60)
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Table 2 Knowledge of precision artificial insemination technology among small-scale cattle farmers

Knowledge of precision artificial insemination technology Number Percentage
Low knowledge level 0-10 scores 0 0.00
Moderate knowledge level 11-20 scores 10 7.10
High knowledge level 21-30 scores 130 92.90

Mean = 26.54 Max. =30 Min. =14 S.D.2.946

Remarks: 0 - 10 = Low 11 - 20 = Moderate and 21 - 30 = High
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Table 3 The utilization of precision artificial insemination technology in small-scale cattle farmers in Bo Phloi

district, Kanchanaburi province

Utilization of precision artificial insemination technology Mean S.D. Level of opinion
Perceived usefulness 2.71 0.453 High
Perceived ease of use 2.96 0.186 High
Attitude toward using 2.95 0.203 High
Behavioral intention 2.95 0.218 High
Actual use 2.97 0.167 High
Total 2.67 0.110 High

Remarks: 1.00 - 1.66 = Low 1.67 - 2.32 = Moderate 2.33 - 3.00 = High
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Table 4 The relationship between personal, economic and social factors and knowledge and utilization of

precision artificial insemination technology among small-scale cattle farmers in Bo Phloi district,

Kanchanaburi province

Chi-square (top) and p-value (bottom) of dependent variables

Independent variables Perceived Perceived Attitude Behavioral Actual use
usefulness ease of use  toward using intention
Gender 5.526
(0.019)
Income 7.708 6.968
(0.021) (0.031)
Family number 15.687
(0.000)
Number of cattle raised 8.750
by farmers (0.013)
Farmer group 5.815
(0.016)

Remarks: Significant level at 0.01 and Significant level at 0.05
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Abstract

Entomopathogenic nematodes (EPNs), specifically Steinernema siamkayai, are effective biological
control agents for managing pests due to their ability to target and eliminate a variety of insect hosts without
harming non-target organisms. However, their efficacy is influenced by environmental factors, particularly soil
moisture. This study evaluated the impact of different soil moisture levels on mortality rates and nematode
reproduction of mealworms (Tenebrio molitor) and Greater wax moth (GWM) (Galleria mellonella), both in the
presence (+) and absence (-) of S. siamkayai. The mortality data indicated that GWM larvae had significantly
higher mortality rates compared to mealworms when exposed to S. siamkayai. The mortality rate of GWM larvae
increased with higher soil moisture levels, except at 20%. The highest mortality rate (80%) was observed at
15% soil moisture. While mealworms showed increasing mortality rates with higher soil moisture, their overall
mortality was lower compared to GWM larvae. Both mealworms and GWM larvae exhibited higher mortality
rates when exposed to S. siamkayai. Reproduction success of EPNs was assessed by dissecting the host
larvae and counting the number of nematodes present. The highest reproduction rate was observed at a soil
moisture level of 15%, with 379 nematodes in mealworms and 471 nematodes in GWM. This indicated that 15%
soil moisture provides optimal conditions for nematode survival and reproduction. Conversely, the drop in
mortality rate at 20% soil moisture suggested that excessively high moisture levels may negatively impact
S. siamkayai activity or survival. Both extremely low and high moisture levels negatively affected nematode
reproduction. Maintaining appropriate soil moisture levels is crucial for optimizing the effectiveness of
S. siamkaya in biological pest control strategies. Ensuring that the soil moisture is around 15% can significantly
enhance nematode survival, reproduction, and subsequent pest elimination capabilities.

Keywords: Entomopathogenic Nematodes (EPNs), soil moisture, pest control, Nematode reproduction
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Introduction

Entomopathogenic nematodes (EPNs) are
increasingly valued as potent biological control
agents for soil-dwelling insect pests. Unlike
chemical pesticides, EPNs target pests without
harming non-target organisms and the environment
(Fallet et al., 2024). This makes them a promising
component of integrated pest management (IPM)
programs. However, the successful application of
EPNs in the field is often influenced by environmental
factors, with soil moisture being a critical determinant
of their efficacy (Grant and Villani, 2003). EPNs
belong to the families Steinernematidae and
Heterorhabditidae and operate in symbiosis with
bacteria (Xenorhabdus spp. and Photorhabdus
spp., respectively) to infect and kill their insect
hosts (Puza and Machado, 2024). The infective
juvenile (IJ) stage is particularly vital for field
applications, as IJs actively seek and invade
hosts through natural openings. Once inside, they
release symbiotic bacteria that proliferate and
produce toxins, killing the host within 24 - 48 hours.
This parasitic lifecycle underscores the importance
of IJs' ability to locate and infect their hosts
effectively (Lu ef al., 2017).

Laboratory settings provide a controlled
environment that allows for precise manipulation
of variables such as soil moisture levels and
nematode concentrations. This control is essential
for isolating the effects of Steinernema siamkayai
on the mortality rates and reproduction of insect
hosts, ensuring that the observed outcomes are
directly attributable to the experimental conditions.

Laboratory experiments are well-documented for

their ability to provide reliable and reproducible
results, which are crucial for establishing baseline
efficacy before field application (Ta-oun et al., 2022).
Soil moisture plays a pivotal role in the survival,
mobility and infectivity of EPNs (Koppenhofer and
Fuzy, 2007). Adequate soil moisture is essential for
maintaining the viability of infective juveniles (1Js),
facilitating their movement through soil pores, and
enabling them to locate and infect their hosts
(Koppenhofer and Fuzy, 2007). Conversely,
suboptimal moisture levels can hinder these
processes, resulting in reduced pest control
efficacy (Nouh, 2022). In arid and semi-arid
regions, maintaining optimal soil moisture for EPNs
is particularly challenging. High temperatures and
low humidity can desiccate the nematodes,
reducing their survival rates and infectivity. In contrast,
excessive moisture can create anaerobic conditions
that are detrimental to both the nematodes and
their symbiotic bacteria (Grant and Villani, 2003;
Koppenhofer and Fuzy, 2007). Understanding the
intricate relationship between soil moisture and
EPN performance is therefore crucial for optimizing
their use in pest management programs (Alekseev
et al., 2006; Vitta et al., 2015).

Research has shown that EPNs exhibit
optimal infectivity at specific moisture levels, which
vary depending on the nematode species and soil
type. For example, Steinernema carpocapsae
performs best in soils with 10 - 20% moisture content,
while Heterorhabditis bacteriophora thrives in soils
with 15 - 25% moisture content. These findings
highlight the need for precise moisture management

to maximize the effectiveness of EPNs (Alekseev
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et al., 2006). Soil moisture also influences the
vertical and horizontal movement of EPNs within the
soil profile (Vitta et al., 2017). In dry soils, nematode
movement s restricted, limiting their ability to locate
and infect hosts. In contrast, well-moistened soils
facilitate nematode movement, increasing their
chances of encountering and infecting pests (Lu
et al., 2017). Additionally, soil texture and structure
can interact with moisture levels to affect nematode
mobility. For instance, sandy soils allow for greater
nematode movement compared to clayey soils,
which can impede their progress (Nouh, 2022).
Field studies have demonstrated that the
timing and method of EPN application significantly
impact their effectiveness. Applying nematodes
during periods of high soil moisture, such as after
irrigation or rainfall, has been shown to enhance
their performance. Moreover, soil surface treatments,
such as the use of mulches or soil amendments,
can help maintain favorable moisture conditions
and improve EPN efficacy (Nouh, 2022; Grant and
Villani, 2003). Incorporating these practices into
IPM strategies can enhance the sustainability and
success of EPN-based control programs (Alekseev
et al., 2006). Another consideration is the potential
impact of soil moisture on the persistence and
recycling of EPNs (Subkrasae, 2023). In some
cases, EPNs can establish persistent populations
in the soil, providing long-term pest suppression.
However, their ability to persist and recycle
depends on various factors, including soil moisture
(Grant and Villani, 2003). Studies have indicated
that maintaining optimal moisture levels can

support the long-term survival and reproductive

success of EPNs, enabling them to provide
sustained pest control benefits (Koppenhofer and
Fuzy, 2007; Alekseev et al., 2006).

Soil moisture is a critical factor influencing
the field efficacy of entomopathogenic nematodes.
Adequate moisture levels are essential for
nematode survival, movement and infectivity, while
suboptimal moisture conditions can hinder their
performance (Gaugler and Han, 2002). Despite
significant advancements in understanding the
optimal soil moisture content for S. siamkayai
ecology, an indigenous isolate from Thailand. This
study aims to fill this gap by evaluating the impact
of different soil moisture levels on the mortality rates
and nematode reproduction of mealworms (7. molitor)
and GWM (G. mellonella), as suggested by preliminary
observations and unpublished data (Puza and
Machado, 2024; Fallet et al., 2024). Understanding
the complex interplay between soil moisture and
EPN biology is vital for effective pest management
strategies that leverage the benefits these

biocontrol agents.

Materials and Methods
Preparation of insect study and entomopathogenic

nematodes

In this study, two types of larvae were
used: mealworms and GWM, which are obtained
from an online store. The larvae were kept in plastic
containers with food at room temperature for 2 days
prior to the experiment to reduce stress from
transportation and ensure they are ready for
testing. Only strong, disease-free insects were

selected for further study.
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The nematode used in this study is
Steinernema siamkayai, which was provided by the
Department of Agriculture, Thailand. The nematode
solution was prepared according to the
recommended ratio mixed with water before the
study. The solution was prepared by mixing the
nematodes with water at the recommended ratio of
1,000 infective juveniles (IJs) per milliliter, following
the methodology outlined by Koppenhofer and
Fuzy (2007).

Evaluating the impact of soil moisture on EPN
efficiency

The influence of soil moisture on the
effectiveness of EPNs in controlling insects was
tested using the sand assay method (Glazer and
Lewis, 2000). The experiment began by heating soil
samples at 160 degrees Celsius for 2 hours to
remove moisture and sterilize the soil (Li et al.,
2023). The experimental design was a Completely
Randomized Design (CRD) with 4 replicates per
treatment. Ten mealworms or five GWM were placed
in a 5-centimeter diameter plastic cup. Soil with
moisture levels of 0%, 3%, 6%, 10%, 15% and 20%
(weight/weight) was added. A 0.2 milliliter nematode
solution containing 200 infective juveniles (1Js) per
host in 0.2 ml water suspension was applied to the
soil surface (compared to control treatments
sprayed with water). The cups were placed in a
well-ventilated room and insect mortality data were
recorded every 24 hours for 2 weeks.

Assessing cumulative mortality rates

The cumulative mortality rates of mealworms
and GWM were compared under varying soil
moisture conditions. The same setup and conditions

as Experiment 1 (Evaluating the impact of soil

moisture on EPN efficiency) were used, with
mortality data recorded every 24 hours for 2 weeks.
Investigating soil moisture's effect on nematode
reproduction

The insect carcasses destroyed by the
nematodes were separated for nematode
extraction. Each carcass was placed on a slide
wrapped in wet filter paper, one insect per slide.
The slides were placed on the lid of a 90-millimeter
Petri dish with 5 milliliters of water at the bottom.
This method, known as the White trap (White,
1927), allowed the third-stage infective nematodes
to move out of the insect carcasses into the water.
After 7 days, the 0.2 milliliters water suspension
containing nematodes were counted under a stereo
microscope.
Statistical analysis

The statistical analysis was performed
using SPSS software version 16.0. The data were
analyzed through ANOVA based on a Completely
Randomized Design (CRD), and Duncan's Multiple
Range Test was employed at a 95% confidence

level to compare means.

Results and Discussion
The effect of soil moisture on the efficiency of
entomopathogenic nematodes

The mortality rates of mealworms and
greater wax moth were compared under conditions
with and without the presence of entomopathogenic
nematodes (EPNs). The findings indicated that
greater wax moth (GWM) had a significantly higher
mortality rate than mealworms when exposed to
EPNs (Karanastasi et al., 2022). The mortality rate

of GWM larvae increased with higher soil moisture
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levels (Nukmal et al., 2018) (except 20%), with
mortality rates at 0%, 3%, 6%, 10%, 15%, and 20%
moisture being 5%, 40%, 30%, 60%, 80% and 5%,
respectively. On the other hand, the mortality rates
of mealworms at the same moisture levels were
2.5%, 5%, 25%, 32.5%, 35% and 40% (Figure 1A).
In the absence of EPNs, mealworms exhibited
higher mortality rates than GWM, but there were no
statistically significant differences (Figure 1B).
Mealworms exposed to EPNs had higher
mortality rates. At soil moisture levels of 0%, 3%,
6%, 10%, 15% and 20%, mealworms with EPNs
showed mortality rates of 2.5%, 5%, 25%, 32.5%,
35% and 40%, whereas those without EPNs had
mortality rates of 0%, 0%, 2.5%, 5%, 10% and 10%
(Figure 1C). Similarly, the mortality rate of GWM
with EPNs was higher than without EPNs. At soil
moisture levels of 0%, 3%, 6%, 10%, 15% and 20%,
the mortality rates of GWM with nematodes were
5%, 40%, 30%, 60%, 80% and 5% respectively.
The highest mortality rate was at 15% humidity, with
an 80% mortality rate. As humidity increases,
the mortality rate increases (Figure 1D). Overall,
the experiment demonstrated that soil moisture
significantly affects the mortality rates of mealworms
and GWM (Li et al., 2019). GWM showed a stronger
response to both EPNs and moisture levels
compared to mealworms. Particularly, at 15% soil
moisture, GWM had the highest mortality rate,
indicating their sensitivity to these factors.
Meanwhile, mealworms reached their highest
mortality rate at 20% moisture and displayed less
sensitivity to the presence of EPNs. In practical

applications, soil moisture is a crucial factor in

determining the efficacy of EPNs in controlling
insects. Proper soil moisture management is
essential to enhance the effectiveness of EPNs in
pest control. This study highlights the importance
of soil moisture and the response of pests
to EPN application in practical pest management
scenarios (Yadav and Lalramliana, 2012). The optimum
soil moisture content for wax moths (G. mellonella)
and mealworms (T. molitor) varies. Wax moth larvae
thrive in soil moisture levels around 10 - 15%, while
mealworms prefer slightly higher moisture levels of
15 - 20% (Alekseev et al., 2006). These differences
are due to the distinct ecological niches and
physiological adaptations of each species. Wax
moths, being more adapted to drier environments,
require less moisture compared to mealworms,
which are more moisture dependent. Soil texture
influences water retention, aeration, and the
movement of nematodes. Sandy soils, with larger
particles and higher porosity, drain quickly and
may require more frequent irrigation to maintain
optimal moisture levels for EPN activity. Loam soils,
with a balanced mixture of sand, silt, and clay,
provide a more stable environment for EPNs. Clay
soils, with smaller particles and higher water
retention, may hinder nematode movement and
reduce efficacy (Frankenstein et al., 2024; Nouh,
2022). Adjusting soil moisture levels appropriately
will support EPN survival and pest elimination,
leading to more sustainable and environmentally

friendly pest management practices.
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Figure 1

Mortality rates of mealworms and GWM at varying soil moisture levels in the presence (+) or absence
(—) of EPNs. Small and capital letters used for comparing between groups. Different letter across the

groups indicates significant differences. Marked with asterisk (*) Indicates statistically significant

differences at p<0.05

Comparison of cumulative mortality of mealworms
and GWM with the addition of entomopathogenic
nematodes

The impact of entomopathogenic nematodes
(EPNs) on the cumulative mortality rates of mealworms
and GWM under different soil moisture conditions
has been studied. After 14 days of experimentation,
it was found that the cumulative mortality rate of

GWM was higher than that of mealworms. For

mealworms, the highest cumulative mortality rate
was observed on the 12" day (Figure 2A). After this
point, the mortality rate stabilized or showed minimal
change (Nukmal et al., 2018). The GWM mortality
rate was highest within the first 4 days, after which it
remained constant or showed little change. At 15%
soil moisture, GWM had the highest mortality rate of

80% (Figure 2B) (Pettong and Vongkrachang,
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2020; Veerakachen and Raksapatcharawong,
2014). When comparing mealworms with and
without EPNs, it was found that mealworms exposed
to EPNs had a higher mortality rate. Mortality started
on the 3" day for mealworms with EPNs (Figure 2C),
while those without EPNs began dying on the 11"
day (Figure 2D). In the absence of EPNs, mortality
rates for mealworms and GWM larvae are relatively
low, indicating that soil moisture alone does not
significantly impact their survival (Hominick, 2002).

Entomopathogenic nematodes (EPNs) impacted the

Mealworm with EPNs

=3 [=1] oo (=]
(=1 =1 = =
1 1 ]

Cumulative insect mortality (%)
(]
[=)

(=1

D1 D2 D3 D4 D5 D6 Df D& D9 D10 D11 D12 D13 D

Day after exposure

...... 0% cme 3 c—b oo 10% o 0159 c—20%

Mealworm without EPNs

cumulative mortality rates of mealworms and GWM
under different soil moisture conditions. While EPNs
indeed provide higher mortality rates compared to
water alone, soil moisture plays a crucial role in
their effectiveness. Low moisture or desiccation
can impact EPN host finding, virulence, and
survival parameters (Paunikar and Kulkarni, 2020).
Therefore, it is important to consider both EPN
presence and optimal soil moisture levels to

maximize pest control efficacy.
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Figure 2 The cumulative larvae mortality of mealworm and GWM larvae under varying soil content and
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Soil moisture affecting the increase in nematode
reproduction

After the 14-day experiment, the carcasses
of insect larvae that were destroyed by
entomopathogenic nematodes (EPNs) were examined
for nematode reproduction. The highest nematode
reproduction was observed at 15%, significantly
different from other moisture levels with 379
nematodes in mealworms and 471 nematodes
in GWM, respectively (Figure 3). The results of
this experiment indicate that soil moisture
significantly influences the reproduction rate of
entomopathogenic nematodes within the carcasses
of mealworms. At 15% soil moisture, nematodes
exhibited the highest reproduction rates, likely
due to optimal conditions for their survival and
proliferation (Figure 3). In contrast, extremely low or
high moisture levels negatively affected nematode
reproduction, as evidenced by the lower nematode

counts at 0%, 3%, 6% and 20% moisture levels.
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The soil environment changes significantly with high
moisture, affecting the availability of air and suitable
living conditions for insect larvae (He et al., 2021;
Li et al., 2019). These findings underscore the
importance of maintaining appropriate soil moisture
levels for effective use of EPNs in biological pest
control strategies. By understanding the relationship
between soil moisture and nematode reproduction,
researchers and practitioners can optimize
conditions to enhance the effectiveness of EPNs in
pest management programs. Proper moisture
management can support nematode survival,
reproduction, and subsequent pest elimination,
contributing to more sustainable and efficient
biological control methods (Sih et al., 1998). These
results highlight the critical role of soil moisture
in the life cycle and efficacy of entomopathogenic

nematodes.
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Figure 3 The number of entomopathogenic nematodes that emerged from the carcasses of dead mealworms

and GWM. Marked with asterisk (*) Indicates statistically significant differences at p<0.05
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Conclusion

This study demonstrated that greater wax
moth (GWM) larvae exhibit a significantly higher
mortality rate than mealworms when exposed to
entomopathogenic nematodes (EPNs). Both pests
showed increased mortality in the presence of EPNs.
However, mortality rates remained relatively low in
the absence of EPNs, suggesting that nematode
activity is a critical factor. Extremely low or high
soil moisture negatively affected nematode survival
and reproduction. These findings highlight the
importance of maintaining proper soil moisture to
enhance the efficacy of EPNs in pest management.
By optimizing soil moisture, sustainable and
environmentally friendly pest control practices can
be achieved. Further research is needed to establish
optimal conditions that consider both soil moisture
and texture for effective EPN applications in the field.
Effective soil moisture management, along with
consideration of soil texture is crucial for enhancing
EPN efficacy in pest control, supporting nematode

survival and pest elimination.
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Factors Affecting Farmers' Knowledge of ‘Prachin’ Durian Production in Prachin Buri Province
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Abstract

The objectives of this research were to study: 1) Personal of, economics of, social factors of, and
attitudes of farmers producing ‘Prachin’ durian; 2) knowledge of durian production in Prachin Buri among
farmers; 3) factors related to the knowledge of durian production of farmers; 4) Study the problems and
obstacles faced by farmers producing durian in Prachin Buri. The population used in the research consists of
durian farmers in Prachin Buri province who have registered as durians with the Prachin Buri Provincial
Agricultural Extension Office across 5 districts, totaling 1,092 registered farmers in 2023. The sample size was
293 individuals, with data collected using questionnaires and analyzed using descriptive statistics and path
analysis. Most durian farmers in Prachin Buri are male, 41 years old on average, have a high school education
and 13.66 years of experience. They cultivate an average of 5.64 rai and have a yield of 1,223.43 kg/rai at
215.77 baht/kg, which is equivalent to an annual income of 1,406,856.35 baht. Most (94.6%) have received
training and are members of an organization (94.9%). Farmers showed a positive attitude towards durian
Prachin production (mean: 4.41) and had moderate knowledge about ‘Prachin’ durian production. The key
factors influencing knowledge at 0.01 level of significance include: attitude, education, training, yield per rai,
access to information and membership in an organization. In terms of challenges in durian cultivation, the main
issues were environmental conditions and water resources. Due to ongoing global climate change,
environmental instability and water scarcity have negatively impacted durian cultivation, and most farmers lack
the ability to effectively plan or adapt to these conditions.

Keywords: Farmer's knowledge, ‘Prachin’ durian, farmers producing durian
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Table 1 Results of basic characteristics of individual farmers, economy and society some data of farmers

(n =293)

Variable % xX SD
Gender (Male) 68.30 - -
Age (Year) - 41.29 12.06
Education (High school or vocational certificate) 33.90 - -
Experience in growing ‘Prachin’ durian (Year) - 13.66 9.69
‘Prachin’ durian growing area (Land) - 5.64 3.98
Average yield of ‘Prachin’ durian per rai (kilogram) - 1223.43 190.60
Selling price of ‘Prachin’ durian per kilogram (Baht) - 215.77 31.34
Income from ‘Prachin’ durian production per rai (Baht) - 262,658.76 56,736.58
Average income from ‘Prachin’ durian production (Baht) - 1,406,856.35 1,006,320.77
Receiving training in durian production (Times) 94.60 4.35 2.41
Membership of agricultural organizations (Times) 94.90 2.51 1.12
Obtaining information about durian production (Times) 100.00 13.47 4.67
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Table 2 Level of attitudes towards ‘Prachin’ durian production
(n =293)
Attitudes towards durian Prachin production X SD Level of agreement

The income from durian production can be turned into a main 4.21 0.93 Very much
occupation.

Income from durian production in Prachin Buri will be stable 4.39 0.80 Very much
and can support oneself and one's family.

The income from ‘Prachin’ durian production will be worth the 4.38 0.84 Very much
return on investment.

The application of existing technology in durian production 4.09 0.98 Very much
helps reduce production costs.

‘Prachin’ durian still has opportunities to expand the market. 4.32 0.95 Very much
‘Prachin’ durian production can be done in limited areas. 2.63 1.1 Moderate
‘Prachin’ durian has more distinctive characteristics than 4.24 0.84 Very much
durians from other countries.

Growing durian in Prachin Buri will provide stable income 4.47 0.81 Very much
without having to go to work in other provinces.

Registration of the geographical indication for ‘Prachin’ durian 4.58 0.78 The most

will make ‘Prachin’ durian more well-known.

Total 4.41 0.64 Very much
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Table 3 Frequency and percentage of farmers based on level of knowledge about ‘Prachin’ durian production

(n =293)
Level of knowledge about ‘Prachin’ durian production Frequency %
High (10.67 — 16) 133 454
Moderate (5.34 - 10.66) 157 53.6
Low (0 —5.33) 3 1.0

X =10.61

SD =2.68

Min —Max 5 - 16
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Chi-square = 4.257 Chi-square/df = .851 df = 5 p= .513 GFI= .996 RMSER= .000

Figure 1 Model of pathways of factors affecting knowledge of durian production in Prachin Buri province
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Table 4 The size of the influence of the factor path on knowledge in the production of ‘Prachin’ durian

Type of relationship

Variable
Total effect Direct effect Indirect effect
Education level 456 321 135
Training participation 420 .294 126
Receiving information -.067 -.085 .019
Durian yield in Prachin Buri per rai .002 .002 .001
Farmers' attitudes 1.105 1.105 .000
Membership in organizations -.303 -.303 .000
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Abstract

Integrated farming is another choice to reduce the animal feed maize growing area for alleviate
the smog problem from animal feed maize stubble burning which has become more severe in the upper
northern Thailand. Hence, this research was aimed to study the basic information, knowledge and attitude
towards integrated farming systems, extension needs on integrated farming to replace animal feed maize
farming and the factors influencing extension needs on integrated farming to replace animal feed maize
farming of farmers in Mae Chaem district, Chiang Mai province. Data was collected using interviews schedule
with 281 households from 8 villages in 4 sub-districts of Mae Chaem district by choosing 1 sample each
household by purposive sampling from those registered as a farmer with the Mae Chaem district Agricultural
Office during the year 2023-2024. Therefore, the total of sample group of the study is 281 farmers. The data
was analyzed using descriptive statistics and multiple regression analysis with the Enter method.

The study found that the majority of farmers were male (53.38%), completed primary education
(43.06%) and lived in the community for an average of 43.42 years. The farmers had an average land area for
animal feed maize growing of 13.44 rai, and had an average household income of 114,779.36 baht per year.
The farmers mostly had a source of fund for agriculture from the Bank for Agriculture and Agricultural
Cooperatives (39.15%). They had received the information about integrated farming for 7.72 times per year on
average from TV, radio and community broadcasting station. The farmers mostly had high level of knowledge
about integrated farming (59.80%) and had attitude towards integrated farming systems at a favorable level
(mean 3.96). Meanwhile, farmers had extension need on integrated farming to replace animal feed maize
farming as a whole at high level (mean 4.04). The results of multiple regression analysis using the Enter
method found 3 factors influencing extension need on integrated farming to replace animal feed maize

farming of farmers in overall with statistical significance at the 0.05 level namely: marital status



NJU Maejo Journal of Agricultural Production 2026 8(2); 99-111 100

(t-value=2.060%), length of residence in the community (t-value= -3.190*) and knowledge about integrated
farming (t-value= 5.006*), which all 3 factors could be able to predict the variation of the extension need on
integrated farming to replace animal feed maize farming of farmer at 38.20% (= 0.382).

Keywords: Need of farmers, integrated farming, agricultural extension, animal feed maize
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Figure 1 Animal feed maize farming area in Mae Chaem district, Chiang Mai province
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Table 1 Number of populations and sample group of the study divided by sub-district and village

Sub-district Village Number of populations Number of samples

Chang Khoeng Doi San Khiang 33 10
Thung Yao 74 22

Tha Pha Mae Yang San 112 33
Rai 118 35

Ban Thap Muet Long 56 17
Thung Kae 207 62

Mae Suek Na Hong 278 83
Sop Mae Satop 64 19

Total 942 281
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Table 2 Farmer’'s knowledge regarding the integrated farming system

Farmer’s knowledge regarding the integrated farming system Frequency Percentage
Low level of knowledge (0 - 4) 6 2.10
Moderate level of knowledge (5 - 9) 107 38.10
High level of knowledge (10 - 15) 168 59.80

X=10.10, SD=2.58, Min=2, Max=15
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Table 3 Farmer’s needs to promote the integrated farming instead of animal feed maize growing

Needs to promote the integrated farming X S.D Level of need
Processing and marketing 4.06 0.582 High
Land preparation 4.05 0.517 High
Crop selection 4.04 0.551 High
Planting and caring 4.02 0.581 High
Harvesting and post-harvest management 4.02 0.588 High
Animal farming 4.01 0.563 High

Total 4.04 0.496 High
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Table 4 Multiple regression analysis of farmer’s needs to promote the integrated farming instead of animal

feed maize growing

Extension needs on integrated farming to replace animal feed

Variables maize of farmers

Beta t-value
Gender 0.053 0.944
Marital status 0.141 2.060
Length of residence in the community -0.006 -3.190°
Land ownership for agriculture 0.005 1.124
Educational attainment 9.110E-8 0.201
Sources of fund for agriculture 0.045 0.687
Information receiving about integrated farming 0.008 1.741
Knowledge of integrated farming system 0.056 5.006

R?=0.382 F-value = 7.577*

Remarks: * Statistically significant level at 0.05
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Factors Influencing Needs to Produce Sweet Corn of Farmers in Bangkrathum District, Phitsanulok
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Abstract

This research aimed to study the factors Influencing needs to produce sweet corn of farmers. The study
population consisted of 246 sweet corn farmers in Bang Krathum district, Phitsanulok province, who were
registered with the Department of Agricultural Extension based on their farm locations in 2024. The sample
group was determined by using Yamane's formula with a margin of error of 0.05, resulting in a sample size of
153 individuals selected through simple random sampling until the desired number was reached. The research
findings revealed that farmers had an average age of 54.95 years. The average farming experience in growing
sweet corn was 10.28 years, with an average cultivation area of 9.78 rai. On average, farmers attended 1.27
training times/year, used an average of 4.06 laborers, earned an average income of 185,386.50 baht/year, and
the average production cost of 88,839.12 baht/year. The overall needs for production were at a high level. In
terms of production processes, farmers were the highest needs in two main areas: pest and disease
management, and fertilizer and nutrient management. Regarding production inputs, the significant needs
among farmers was for standardized sweet corn production systems. As for agricultural extension methods,
farmers prefer group-based approaches such as study visits and demonstration plots. Factors that significantly
influence production needs at the 0.05 statistical significance level include the number of laborers used in
production, which has a positive effect. In contrast, age and experience in sweet corn cultivation have a
negative effect on production needs.

Keywords: Extension production, sweet corn production, needs for increasing production
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Table 1 Basic social and economic conditions

(n=153)
ltems Frequency Percentage
Age (year)
<50 37 24.16
51-55 35 22.85
56 - 60 51 33.31
61-65 20 13.14
> 66 10 6.54
Min = 30.00 Max=78.00 X =5495 S.D.=7.561
Experience in growing sweet corn (years)
<5 44 28.76
6-10 60 39.22
11-15 28 18.30
16 - 20 13 8.50
=21 8 5.22
Min = 1.00 Max = 30.00 X=10.28 S.D. =6.214
Sweet corn growing area (rai)
<5 24 15.69
6-10 79 51.64
11-15 15 9.80
16 - 20 18 11.76
=21 17 1.1

Min = 1.00 Max = 50.00 X=9.78 S.D. = 10.037
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Table 1 Basic social and economic conditions (Cont.)

(n=153)
ltems Frequency Percentage
Labor used in sweet corn production (people)
<2 36 23.53
3-4 70 45.75
=5 47 30.72
Min = 2.00 Max = 11.00 X =4.06 S.D.=2226
Average sweet corn production income in 2024 (baht/year)
< 50,000 41 26.80
50,001 - 150,000 38 24.84
150,001 - 250,000 39 25.49
250,001 - 350,000 17 11.11
> 350,001 18 11.76
Min = 13,500.00 Max = 862,538.00 X = 185,386.50 S.D.= 163,292.155
Average cost of producing sweet corn in 2024 (baht/year)
< 50,000 69 45.10
50,001 - 100,000 33 21.57
100,001 - 150,000 22 14.37
150,001 - 200,000 19 12.42
= 200,001 10 6.54
Min = 4,000.00 Max = 350,000.00 X = 88,839.12 S.D. = 81,456.134
Agricultural debt burden (baht)
< 20,000 83 54.25
20,001 - 40,000 18 11.76
40,001 - 60,000 13 8.50
60,001 - 80,000 11 7.19
> 80,001 28 18.30

Min = 8,000.00 Max = 800,000.00 X =50,326.80 S.D. = 92,308.966
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Table 2 Need for sweet corn production
(n=153)

ltems X S.D. Meaning Ranking
Production process 3.99 0.593 above 1
Water 4.08 0.677 above
Soil 3.67 1.039 above
Planting 4.04 0.698 above
Fertilizer and nutrients management 4.21 0.500 much above
Diseases and insects 4.35 0.541 much above
Harvest 3.58 0.989 above
Factors of production 3.86 0.677 above 2
Pest prevention and fertilizer use 3.95 0.727 above
Water and electricity systems 3.66 0.813 above
Sweet corn production standard system 3.97 0.921 above
Agricultural extension methods 3.32 0.931 above 3
Individual method 3.39 1.019 above
Group method 3.61 1.040 above
Mass method 3.36 1.105 fair

Sum 3.72 0.645 above
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Table 3 Factors affecting farmers' need for sweet corn production

Unstandardized Standardized
Predictive variables coefficients coefficients t Sig.
B Std. error Beta
Constant 5.179 0.589 8.796 0.000
Age (X,) -0.016 0.008 -0.189 -2.061 0.041*
Number of household members (X,) -0.091 0.047 -0.145 -1.907 0.058
Education level (X,) -0.023 0.020 -0.109 -1.178 0.241
Experience in growing sweet corn (X,) -0.034 0.008 -0.324 -4.343  0.000*
Sweet corn growing area (X5> -7.714E-05 0.011 -0.001 -0.007 0.994
Number of training times (X;) 0.009 0.088 0.008 0.107 0.915
Labor used in sweet corn production (X,) 0.070 0.022 0.240 3.156 0.002*
Average sweet corn production income in  1.073E-06 0.000 0.271 0.996 0.321
2024 (X,)
Average cost of producing sweet corn in -2.123E-06 0.000 -0.268 -0.775 0.440
2024 (X,)
Agricultural debt burden (X,,) 1.189E-07 0.000 0.017 0.218 0.828

R=0.462, F=6.594, R®=0.213, Adjusted R*=0.181, SEE = 0.584, Sig. of F =0.000°

Remarks: * The independent variables are significantly related to the dependent variable at the 0.05 level
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Abstract

Rice is a key economic crop of Thailand. After harvesting, a large amount of rice straw and stubble
remains in the field. Most farmers prefer to burn these residues to prepare the land for the next planting, which
leads to soil degradation, ecosystem imbalance, and air pollution. The objectives of this research were to study:
(1) farmers’ knowledge of rice stubble and straw management, (2) factors affecting their demand for extension
of such management, and (3) problems faced by farmers in managing rice stubble and straw. The population
consisted of 11,036 registered rice farmers in Pathum Thani province for the 2023/2024 cropping year. A sample
of 201 farmers was selected. Data was collected through structured interviews and analyzed using descriptive
statistics (frequency, percentage, mean, and standard deviation) and inferential statistics (multiple regression
analysis).

The results revealed that 1) Most farmers were male, with an average age of 59.14 years, primary
education level, and an average of 25.63 years of farming experience. The average rice farming area was 25.59
rai, with a production cost of 3,802.97 baht/rai, an average vyield of 765.57 kilograms/rai, and an income of
7,005.13 baht/rai. 2) Farmers had a high level of knowledge regarding rice stubble and straw management.
3) Farmers had a high level of demand for extension in various aspects, including agricultural extension
methods (mean = 3.99), personal media (mean = 3.89), knowledge (mean = 3.42), and communication
channels (mean = 3.34). 4) Factors significantly affecting the demand for extension of rice stubble and straw
management were the level of problems in managing residues at the 0.01 level, and rice production costs at
the 0.05 level. 5) Farmers encountered major problems in managing stubble and straw, particularly the high
cost of management (mean = 4.31), lack of agricultural machinery (mean = 4.07), and lack of rice straw buyers
(mean = 4.02).

Keywords: Extension needs, stubble management, rice straw, Pathum Thani province
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Table 1 Results of basic characteristics of individual farmers, economy and society

(n=201)

Variable X S.D.
Gender (1 = male, 0 = female) 0.67 0.47
Age (years) 59.14 9.32
Education level (1 = no formal education, 2 = primary education, 3 = Lower secondary 2.92 1.13
education, 4 = Upper secondary education, 5 = Bachelor’s degree or higher)
Experience in rice farming (years) 25.61 11.21
Rice production area (rai) 25.60 15.56

Production cost (baht/rai)
Yield (kg/rai)

Income from rice production (baht/rai)

3,802.37  492.83
765.57 90.75
7,005.13  1,016.30

AMufiAgatunsdansnadauazsinara
\NHASNS
mﬂmmiﬁﬂmmmq@”ﬁmﬁumﬁmma
padanarn1sdnnaaneasnsludsudnilyusiil
Tnalduvunaaauuuuisiiaiuau 30 4 (reugnls
1 AZUUL UATABLEA LY 0 AZWWW) WUGT INWAINIH
Anfluszavnnn TneAndufesas 51.2 199ngs
Frating flazuads 20.25 ATUUL ANAZLLILL

30 Azuuu IneAzuUUAIgALATgIqaR LA Aa 11

P

ATLLY WA 29 ATLUY ATNAAL LagllsziAun
4 v y
ineRsnsnaugnuIniga laun naslanau nasld
qauvsdtasgaataadauazniedin waznisdiun
uilsgiivaiinyani Aauanenalu Table 2 axfiouls
Anananlunisizaud uavdseynsldunanianisg
. . o 4
AANIIADTILATNIITIIMUNILAN TIB1AL DU

yra1ndszaunisainisniuniazaniiuseay

AU WATAINNITAIHBUJURATS sauDanis

IS UTaN A NUUI LI UAIL AT NAITNHATLAY

u
A =

nsuanilasureuin1elunguINIuIN¥AINg
ARAARBITLNANIIANEN TR Kongjan et al. (2021)
S o o 5
nAnEINIsaRNITRadaLariedi1resnEAINg
Tulasanisdaasunisug i luiunnisinues
INTANTTUATATEYEEN UL INWATNIHAIINT
4 . o . " .
Weafunisdnnisnedanarniatialusedunin
Tudsziaunisldvisnquan naslonauiieiiy
819213 AW waznsudsgdvinednaduaeinas
= o ' A a o ¥ ' 1 =3
Tonaadnuviavisenansiualldaensing - atalsfing
¥ Y o 1 ! dl '
wi9n5aearANF U AUEIRTNINNIMNGNBU WA

o = oA

faunenguinliazuuus (A1ge 11 Azuuw) dxiau

q

o

= A9 = o

D9AITNANTUNARINNITANUIANENINTBY
| LA R

MNATNTREINADLUBN IﬂﬂLﬁquﬂ@'NV]m"m\?mﬂH@

A a vy
wralenialunisizauiles



NJU Maejo Journal of Agricultural Production 2026 8(2); 126-136 131

Table 2 Farmers’ knowledge on rice stubble and straw management

(n=201)
Knowledge (score) Number of Farmers (persons) Percentage Interpretation
1-6 0 0 Very Low
7-12 2 1.0 Low
13-18 63 31.3 Moderate
19-24 103 51.2 High
25-30 33 16.4 Very High

Minimum = 11, Maximum = 29, Average = 20.25, Standard deviation = 4.024
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Table 3 Farmers’ needs for extension on rice stubble and straw management

(n=201)
Needs for extension Y SD. Interpretation
Knowledge 3.42 0.691 High
Personnel involved in agricultural extension 3.89 0.654 High
Channels/Media for extension 3.34 0.371 Moderate
Extension methods and approaches 3.99 0.604 High
Average 3.66 0.284 High
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Table 4 Factors affecting farmers’ extension needs for rice stubble and straw management

(n=201)

Independent variables

Dependent variable farmers’ extension needs

for rice stubble and straw management

B t Sig.

X, Gender -.097 -1.410 160
X, Age 101 .955 .341
X, Education level 167 1.790 .075
X, Experience in rice farming 123 1.309 192
X, Rice production area -.165 -1.246 214
Xs Production cost -.212 -2.934 .004*
X, Yield -.165 -1.246 214
X, Income from rice production .205 1.493 137
X, Knowledge of rice stubble and straw management -.009 -.126 .900
X,,  Problems ofrice stubble and straw management .255 3.552 .000**
Constant 7.224 .000**

R*=0.163 (16.0%), F = 3.710, p = 0.000**

Remarks: * Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Table 5 Problems in farmers’ management of rice stubble and straw

(n=201)

Problems X SD. Interpretation
Lack of knowledge in rice stubble and straw management 3.02 1.002 Moderate
High cost of rice stubble and straw management 4.31 0.925 Highest
Complicated methods and procedures in management 3.20 0.986 Moderate
Need to burn to accelerate the production cycle 2.79 0.916 Moderate
Plowing services refuse to work without buming due to difficulty 2.87 0.883 Moderate
Shortage of machinery for stubble and straw management 4.07 1.004 High
Water scarcity for decomposing rice stubble and straw 2.59 0.960 Moderate
Fermentation of rice stubble and straw requires a long time 3.60 1.005 High
Shortage of microorganisms to decompose rice stubble and straw 3.81 1.021 High
Lack of local buyers for rice straw 4.02 1.104 High

Average 3.42 0.579 High
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The Use of Integrated Smart Farming Technologies in Rice Production among Members of the

Udon Thani Rice Seed Center
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Abstract

The objectives of this research were to study; 1) personal and economic factors, and exposure to
information regarding rice production among members of the Udon Thani Rice Seed Center; 2) the use of
integrated smart technology in rice production; and 3) a comparison of personal and economic factors and
information exposure with the use of integrated smart technology. The sample group consisted of 210 members
of the Udon Thani Rice Seed Center, using a simple random sampling method. Data was collected using
interviews. Statistical analysis included percentage, mean, standard deviation, t-tests, F-tests, and LSD analysis
for pairwise comparison.

The research findings revealed that most farmers were female, with an average age of 57.36 years.
Most had primary school education (68.60%). The average annual income was 83,070.00 baht, while average
annual expenditure was 39,333.81 baht. The average experience in rice production was 28.53 years, with an
average of 3.16 laborers and an average rice cultivation area of 20.57 rai. Information exposure was mainly
through mass media and activity media. Overall, the use of integrated smart technology was at a moderate
level. This included the use of technology in land preparation, rice planting, and harvesting and post-harvesting.
Hypothesis testing showed that differences in income, expenses, rice cultivation area, and exposure to activity-
based and online media had a statistically significant different on the overall use of integrated smart technology
at the 0.01 level. Furthermore, different rice production experiences had different overall uses of integrated
Smart technology at a statistical significance level of 0.05.

Keywords: Technology use, rice production, integrated smart farming technology, Udon Thani rice seed center
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Table 2 The result of different levels of Smart technology in rice production in personal factors
(n=210)
The levels of smart farming technology in rice production
Basic Soil preparation Rice cultivation Harvesting and post- Total
personal harvest
factors t/F-test p-value t/F-test p-value t/F-test p-value t/F-test p-value
Gender 1.440" 0.151 1.661" 0.098 0.890" 0.347 1.849" 0.066
Age 1.722" 0.181 0.342" 0.711 0.262" 0.77 0.539" 0.584
Education 1.916™ 0.361 0.134" 0.983 0.802" 0.423 0.198" 0.848
Family 7.499° 0.001 0.435™ 0.648 2.134" 0.121 0.433" 0.649
members

Remarks: " presents no statistical significance at the 0.05 level

* presents statistical significance at the 0.05 level. ** presents statistical significance at the 0.01 level

t-test = Gender and Education / F-test = Age and Family members
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Table 3 The result of different levels of smart technology in rice production in economic factors

(n=210)

Soil preparation Rice cultivation Harvesting and post- Total
Economic factors harvest

F-test p-value F-test p-value F-test p-value F-test p-value
Income from rice 0.887" 0413 5.480 0.005 6.224 0.002 6.341* 0.002
production
Rice production 1.360" 0.259 13.262" 0.000 8.546* 0.000 12.331* 0.000
expenses
Experience in rice 4.547* 0.011 8.144 " 0.000 4.340* 0.014 2.766* 0.035
production
Rice growing area 2.754"™ 0.066 3.662° 0.027 4.747% 0.010 5.793** 0.004

Remarks: " presents statistical significance at the 0.05 level
* presents statistical significance at the 0.05 level

** presents statistical significance at the 0.01 level
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Table 4 The result of different levels of smart technology in rice production in media factors

(n=210)
Soil preparation Rice cultivation Harvesting and post- Total
Exposure to
harvest

information

t/F-test p-value t/F-test p-value t/F-test p-value t/F-test p-value
Media 0.959™ 0.339 2.908" 0.004 2.5635* 0.012 3.253** 0.001
Mass media 2.410* 0.017 0.296" 0.767 -0.937" 0.350 0.469" 0.639
Social media 13.821** 0.000 17.322** 0.000 22.961** 0.000 11.216** 0.000

Remarks: " presents statistical significance at the 0.05 level
* presents statistical significance at the 0.05 level

** presents statistical significance at the 0.01 level

t-test = Personal media, Activity media and Mass media / F-test = Social media
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Abstract

The objective of this research was to study the factors influencing the cassava production efficiency
enhancement. The population consisted of 262 cassava farmers in Wichian Buri district, Phetchabun province,
during the 2024/2025 production year. The sample size determined by using the Taro Yamane formula with a
0.05 margin of error resulted in 159 respondents simple random sampling. Data was collected using a structured
interview form, which demonstrated a reliability coefficient of 0.892. The data were analyzed using descriptive
statistics and multiple regression analysis. The results revealed that the farmers had an average age of 51.43 years,
an average cassava cultivation experience of 5.22 years, an average cultivation area of 13.42 rai, an average
household labor force of 1.97 persons, and an average income from cassava production of 7,567.10 baht per rai.
The factors significantly influencing the improvement of cassava production efficiency were cassava yield
(significant at the 0.01 level) and cassava production practices (significant at the 0.05 level).

Keywords: Cassava production, production efficiency, Wichian Buri district
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(n=159)

Item Frequency Percentage
Production season
April - June 86 54.09
January - March 73 45.91
Sources of cassava planting materials for production
Save planting materials for personal use 127 79.87
Buy from the community 32 20.13
Cassava variety
Khaek Dam 98 61.64
Khaek Khao 51 32.08
Rayong 4 7 4.40
Kasetsart 72 3 1.89
Age of cassava planting stakes used for production
Older than 8 - 12 months 118 74.21
Less than 8 months 41 25.79
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Table 1 The conditions of cassava production (Cont.)

(n=159)

ltem Frequency Percentage

Length of cassava stem cuttings used for planting (centimeters)

less than or equal to 20 27 16.98
21-25 76 47.80
26 - 30 44 27.67
greater than or equal to 31 12 7.55

Minimum = 15, Maximum = 32, X =24.89, S.D. = 4.605

Soil property analysis

No soil testing conducted 159 100.00

Equipment used for soil preparation in cassava production (Can choose more than 1 item)

Seven-tine plow 158 99.37
Three-tine plow 155 97.48
Rotary tiller 61 38.36
Hand hoe 59 37.11

Ridge cultivation
Ridging 152 95.60
No ridging 7 4.40

Plant disease (Can choose more than 1 item)

Cassava mosaic disease 82 51.57
Root and stem rot disease 78 49.06
Witches’ broom disease 67 4214
Anthracnose disease 51 32.08
Leaf blight/Angular leaf spot disease (bacterial) 36 22.64
Brown leaf spot disease 34 21.38
White leaf spot disease 14 8.81

Cassava product distribution centers

Community purchasing center 159 100.00

Starch percentage

20 % 1 0.63
21-24% 48 30.19
25-28 % 71 44.65
29-32% 33 20.75
33 -36 % 6 3.77

Minimum = 20%, Maximum = 34%, X = 26.52%, S.D. = 2.783%
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1 s Table 2
Table 2 Improving cassava production efficiency
(n=159)
ltem X S.D. Interpret Ranking
Select seedlings free from disease and insect 98.74 0.112 High 1
infestation
Harvest cassava that is 8 months old or older, up to 96.23 0.191 High 2
18 months old
When the cassava is 1-2 months old, before fertilizing, 83.00 0.377 High 3
weed or spray with a post-emergence herbicide
Select cassava cuttings that are 8 - 12 months old 76.10 0.428 High 4
If red mites are found, use Amitraz at 40 cc/20 liters of  64.78 0.479 High 5
water and spray the area where the red mite
infestation is found
Average 83.77 High
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1) ﬂagmmﬁuﬁm’*umﬁqLLﬂmmmm?i'@u
(autocorrelation) IagNansaUNaINANAT A Durbin-
Watson (D.W.) siasilandnlng 2 viseetjszudng 1.75 -
2.25 (Gujarati and Porter, 2009)

2) fTywAraullsdsanliagi (Heteroske-
dasticity; 0°) IneiNa190UIAINANATA White hetero-

skedasticity

Table 3 Correlation coefficient analysis

HANITNARBLUNITILATIZYWNITDADDE
WY ADMLLY Enter method WU 30 Fudszdnt
andunusaeanaulsdase 12 sauds i Table 3
WU ﬁmﬂ?xﬁmgwﬁmﬁuﬁmmﬁqLLﬂaﬁEmmn@'ﬁm
131w 0.80 arunsnasulaladn dauts X, - X,
annsn Mdudoutlsgasslunisimszinisaanas
wigoulaglinaliiiailymauduiusizaduaey

AaLL98A92 A4 Table 3

Variable X, X, X, X, X, X, X, X4 X, X,
X, 1 057 004 -005 0095  0.081 -0 014  -0.02  0.036
X, 1 019 0005 0014 -0.01  -0.04 0073 0128  0.053
X, 1 0009  -0.05  -0.1 012 0.003  0.131 0.06
X, 1 003 -008 012 013  -0.01 -0.05
X, 1 069 0471 0126 0043  -0.13
X, 1 0699 0143 0023  -0.05
X, 1 012 -0.07 -0.16
X, 1 0.166  -0.08
X, 1 0.052
X 1

Remarks: X, - X, are treated as a dummy variable
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o
i
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ldwuilymiauduiusrassandsnainiaaau
Wasannlidnaid D.W. 1 lng 2 wieegszudng
1.75 - 2.25 (1.959) agdnglafimu Wanaaauloymd
AuLdsdsuliasiaesuuusanans wudn Sfoym

AaNA1INATUININNTUA AR Heteroskedasticity-

wUUANaeINITaAnesnyAMlU Table 4 411190
asunaAI Nwlsdsaulunisuandndevaguag

nemIng lnneFesas 12.50

&
a
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Judiends (X)) HAvinfu 0.123 TRREGR!
dlainwasnsanunsananduditlzudalutoanan
fmunzan avdeuanani sl s ANBnmnIINER

o o

Tug1UendiinaL 0.123 Fusals viza 123 Alaniu

Robust S.E. (Gujarati and Porter, 2009) sinls
2) dud3z@nTA2N11UA (Coefficient of
determination %58 R%) NANWINALU 0.125 wanalifisingn
Table 4 Multiple regression analysis
Variable Regression S.E. t Sig

coefficient (b)

Constant

X, = Gender

X, = Age (years)

X, = Education Level (years)

X,= Experience in cassava production (years)

X.= Cassava cultivation area (rai)

X,= Household labor (persons)

X,= Source of cassava planting materials
(stem cuttings)

Xg= Cassava variety

Xy= Cassava planting period

X,,= Income from cassava production (baht
per rai per year)

X,,= Cassava production costs (baht)

X,,= Household debt (baht)

3.854 0.161 24.005 0.000
0.030 0.031 0.985 0.326
0.001 0.002 0.279 0.781
-0.043 0.037 -1.140 0.256
-0.004 0.006 -0.678 0.499
-0.002 0.001 -1.084 0.280
-0.013 0.021 -0.596 0.552
-0.027 0.066 -0.402 0.689
-0.010 0.021 -0.473 0.637
0.123 0.042 2.954 0.004*
6.732E-06 0.000 0.928 0.355
-1.921E-05 0.000 -1.326 0.187
1.512E-08 0.000 0.248 0.805

R*=0.125 DW.=1.959 F =1.736 Sig. =0.000
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Abstract

This research’s objective was to study the adaptation of rice farmers to climate change. The population
consisted of 320 rice farmers in Pong Daeng subdistrict, Mueang Tak district, Tak province, selected through simple
random sampling. Data were collected using an interview questionnaire and analyzed using descriptive statistics. The
results showed that the adaptation of rice farmers to climate change includes the use of information and weather
forecasts (3.97) and the adoption of broadcast seeding methods (3.92) adjusting the cropping calendar (mean =
3.76), increasing water storage sources in cultivated areas (mean = 3.61), and selecting rice varieties resistant to
drought, flooding, diseases, and pests (mean = 3.50). Soil management and conservation showed a moderate level
of adaptation (mean = 2.38), while the lowest level was converting rice fields to integrated farming (mean = 2.18).
Regarding adaptation problems, the most significant issue reported by farmers was the lack of effective water
management systems, including irrigation systems, flood drainage systems, and water retention areas (mean = 3.81).
The most prominent recommendation from farmers was the development of water management systems, such as
irrigation systems, flood drainage systems, and community floodwater retention areas (mean = 4.29). Based on the
study findings, it is recommended that government agencies accelerate the development of irrigation and drainage
systems to ensure comprehensive water management across agricultural areas. Additionally, agricultural extension
agencies should provide support in terms of knowledge, technology, and efficient farm management practices to
enhance farmers’ capacity to effectively adapt to climate change.

Keywords: Adaptation strategies, climate change, adaptation level, rice farmers
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Table 1 Population and sample size of the study

Village No. Name of village Population (people) Sample size (people)
1 Lan Huai Due 150 30
2 Pong Daeng 50 10
3 Nong Nok Peakka 206 42
4 Cha Lad Rakhang 78 16
5 Taluk Pa Tan 93 19
6 Nong Kra Thum 208 42
7 Taluk Ma Kham 102 21
8 Nam Dip Khuang 61 12
9 Phong Ta Khe 88 18
10 Dong Chat Kom 142 29
11 Taluk Kam 121 24
12 Nong Makha 97 20
13 Sa Bua 78 16
14 Mai Charoen Tham 113 23

Total 1,587 320
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Table 2 The result of socio-economic characteristics of rice farmers

(n =320)
Socio-economic characteristics Frequency Percentage

Gender

Female 183 57.2

Male 137 42.8
Age (Year)

<30 7 2.2

31-40 33 10.3

41 -50 103 32.2

51-60 133 41.6

> 61 44 13.7

X =5212 Min-Max =30-82 S.D.=9.286
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Table 2 The result of socio-economic characteristics of rice farmers (Cont.)

Socio-economic characteristics Frequency Percentage

Household size (number)
<2 37 11.6
3-5 252 78.7
=6 31 9.7

X =378 Min-Max=1-7 S.D.=1.191

Farming experience (Year)
<10 59 18.4
11-20 88 27.5
21-30 64 20.0
31-40 65 20.3
> 41 44 13.8

X = 26.72, Min-Max = 2 - 60, S.D. = 13.739

Rice varieties
Phitsanulok 80 195 60.9
White jasmine 105 92 28.7
Phitsanulok 2 54 16.9
Other (RD29, RD43, RD79) 36 11.2
RD85 29 9.1

Yields
< 500 94 29.4
501 - 600 89 27.8
601 - 700 53 16.6
701 - 800 59 18.4
> 801 25 7.8

X = 629.94, Min-Max = 300 - 1,200, S.D. = 157.014

Growing rice income per Rai
< 3,000 36 11.3
3,001 - 4,000 48 15.0
4,001 - 5,000 110 34.4
5,001 - 6,000 72 22.5
> 6,001 54 16.9

X = 5065.20, Min-Max = 2,400 - 24,000, S.D. = 2,833.579
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Table 3 Adaptation levels of rice farmers to climate change

(n =320)

Adaptation X S.D. Level
Media exposure to climate change and weather forecasts 3.97 1.069 High
Direct seeding 3.92 1.121 High
Adjusting sowing dates/ altering crop calendars 3.76 1.071 High
Increase a farm's backup water source 3.61 1.298 High
Change rice variety, such as drought-resistant, flood- 3.50 0.982 High

tolerant varieties, and insect-resistant rice
Soil management and conservation practices 2.38 1.146 Low
Converting rice fields to mixed cropping 218 1.134 Low
Total 3.33 1.117 Moderate

Remarks: 1.00 - 1.80 Lowest, 1.81-2.60 Low, 2.61 - 3.40 Moderate, 3.41 -4.20 High, 4.21 - 5.00 Highest

Tymnazdaldualusadn=Asng lun1sUlsuaA2
samsilasuulasaningiiannia
nanisAnelymaesnERsnafeaiung
fudasianinlasuulasaningiannia wudn
NEAININULT YNNI UIIAUAAUIZLLINIAANTUN
¥ x4 %
sruLTalsEnnu sruUsELnenivion Wuniudn Ty

agfluszAtann Anedn 3.81 Wasansuahluagdly

1
o

g A ¥
Nunuanntalszn I InenInsandauielulunig
o o \ A Ao = B
nudlunan Rsruuradszniu ENuRT R LYn
Tugaatlunnmin daaszaznaniTUIuNINA BWe
udaselunng ninlipouauluAuganiniiuag iy
2 = o v dl d‘ <I: a =
Aeenisresivg M linanlgnlunsusuashiuinis
H V= - = Y
srunaunlid eadszauyunuivanidavna s

(Land Development Department, 2019) $8989H1 An



NJU Maejo Journal of Agricultural Production 2026 8(2); 159-172 168

NEAINIWLITMIAIALAA UKL LU U N A
v a £ U -dl
ANIN1sHART 9N lANTsdAs B asIasan N
R NNATTALNIN ALRAY 3.66 TNAAAARAINL
Thapthan and Intasiri (2025) WL LN&ATNTH
Joymlddyaainsannninigundaasalilaf
ANFuarNsatiuayWe U an unsalieLs
4 . - o & den a
A1aLla9an uuqumm@mmﬁ‘luwuwmiw
TAzanng quilsrunos wzananssnlun1sdaLasy

al

o Y A % a 1 ¥
WRHUIAITNG anslinemInsnandianalinig

wlaslasasanmgiennie wazinessnswuiloyn
PIALPALAAILN ILNTHART1ITLAUNN ALRAE 3.6
4 X4, .
Wesanniuneguaniantalszniu inwmsnsande
WU WD U LAZLNRIUNEITNIN LT UNAN WA
Anwuilymianauaauin lunNTINaR danAfaaiL

Sringenyoung and Kongtanajaruanun (2025) wuan

nisilasunlasresaniwgiannaasialiun sl

WNENNAFABNNTNARTNILALEaNI LN UABINEAININAE]

U

ynslnaliannnsodntaunasinle (Table 4)

Table 4 Rice farmers’ problems regarding adaptation to climate change

(n =320)
Problem aspects X S.D. Level
The community lacks water management systems, irrigation 3.81 1.101 High
systems, flood drainage systems, and a watershed
Lack of agricultural extension services for transferring 3.66 1.150 High
knowledge on rice production under climate change
Insufficient water resources for rice production 3.61 1.226 High
Total 3.69 1.159 High

Remarks: 1.00 - 1.80 Lowest, 1.81 - 2.60 Low, 2.61 - 3.40 Moderate,
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Table 5 The suggestions of rice farmers adaptation to climate change

(n =320)
Farmers’ suggestion of adaptation to climate change Mean S.D. Level
Establishing integrated water management systems is crucial, covering 4.29 0.811 Highest
irrigation, flood drainage, and local water retention areas
On-farm water reservoirs should be developed to ensure water security 414 0.912 High
for local rice production
Education on sustainable field management and the use of technology 3.94 0.961 High

for rice production adaptation under climate change should be provided

Total

412 0.895 High

Remarks: 1.00 - 1.80 Lowest, 1.81 - 2.60 Low, 2.61 - 3.40 Moderate, 3.41 - 4.20 High, 4.21 - 5.00 Highest
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Abstract

Sweet potato is a nutritionally important crop with increasing consumer demand; however, its productivity
in Thailand remains relatively low, particularly during the rainy season when excessive vegetative growth limits
storage-root formation. The application of plant growth regulators such as paclobutrazol (PBZ) may offer a practical
approach to suppress vegetative growth and enhance assimilate accumulation in storage roots. This study
aimed to evaluate the effects of PBZ on growth and yield of sweet potato cultivar ‘Beniharuka’. The experimental
design was arranged in randomized complete block design of 4 PBZ foliar-application treatments; 0 (control),
100, 200, and 300 mg L7, applied at 45 days after planting with four replications. The experiment was conducted
at the experimental field of the Department of Agronomy, Faculty of Agricultural Production, Maejo University.
The results showed that PBZ application significantly affected the vegetative growth and yield components of
sweet potato. Foliar application at 200 and 300 mg L effectively suppressed vine elongation at 60 days after
planting. While SPAD Chlorophyll Meter Reading (SCMR) increased across all PBZ-treated treatments.
Moreover, PBZ applied at 200 mg L' produced the highest tuber number and yield per rai, with 13,776.92
roots/rai and 1,607.32 kg/rai, respectively, and significantly increased tuber diameter and length. Analysis of
size-class distribution further revealed that PBZ applied at 200 mg L promoted the highest and most uniform
proportion of medium-sized roots (2 - 5 cm), which aligns with market preference and commercial value. Thus,
PBZ application, particularly at 200 mg L', exhibited the highest potential for suppressing vegetative growth
and enhancing sweet potato yield. However, further research is recommended to determine the optimal timing
and frequency of PBZ application, as well as its effects on tuber quality.

Keywords: Sweet potato, paclobutrazol, vegetative growth suppression, tuber development
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Table 1 Effect of Paclobutrazol on vine length of sweet potato cultivar Beniharuka at 30 60 and 90 DAP

Paclobutrazol Vine length (cm)

concentration (mg L) 30 DAP 60 DAP 90 DAP
0 35.73 100.50° 150.19
100 35.91 96.93" 148.70
200 35.58 92.95° 147.55
300 35.98 92.55° 147.45
Mean 95.73 95.73 148.47

LSD.05 ns 3.47 ns

%CV 2.61 5.75 5.82

Remarks: Means within a column followed by different letters are significantly different at p < 0.05 according to Fisher's least

significant difference (LSD) test. DAP, days after planting. Values represent means of four replicates
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Figure 1 SPAD Chlorophyll Meter Reading (SCMR) of sweet potato as affected by various concentrations of

PBZ treatments at 50 and 80 days after planting (DAP) measured from the third fully expanded leaf

below the shoot apex. Means within a column followed by different letters are significantly different

at p < 0.05 according to Fisher’s least significant difference (LSD) test. The values are the means of

four replicates
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Table 2 Effect of Paclobutrazol on tuber numbers, tuber weight, tuber width and tuber length of sweet potato

cultivar Beniharuka

Paclobutrazol Tuber numbers Tuber weight Tuber width Tuber length
concentration (mg L™) (tubers rai™") (kg rai™) (cm) (cm)
0 9,777° 795° 4.32° 12.48"
100 11,110%° 1,559 4.61% 13.61%
200 13,777° 1,607° 5.53° 14.05°
300 10,666 1,549 5.04% 14.29%
Mean 11,333 1,378 5.09 13.60
LSD.05 3135 188 0.54 1.25
%CV 23.55 16.56 13.46 11.13

Remarks: Means within a column followed by different letters are significantly different according to Fisher’s least significant

difference (LSD) test at p < 0.05. Values represent means of four replicates
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and c¢) <2 cm, under different paclobutrazol treatments in the sweet potato cultivar Beniharuka.
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Abstract

Agricultural burning has become a critical issue contributing to air pollution, environmental degradation,
and adverse public health impacts. At the same time, agricultural residues possess significant potential
for value-added utilization. Therefore, it is essential to examine farmers’ practices in agricultural residue
management at the local level, particularly in Sakon Nakhon province, a hotspot area with a high incidence of
fire occurrences. This would enhance understanding of farmers’ contexts and support the development of
appropriate promotional strategies to achieve sustainable reductions in open burning. The objectives of this
research were to study agricultural residue management to replace burning in agricultural areas in Sakon
Nakhon province. This research employed a mixed-methods approach comprising: 1) Quantitative research,
in which the population consisted of 300 farmers participating in the 2024 no-burning in agricultural areas
project implemented by the Department of Agricultural Extension. The sample size was determined by using
Taro Yamane’s formula with a margin of error of 0.05, resulting in a sample of 172 farmers. A simple random
sampling method was employed by lottery method to select participants. Data were collected by using
structured interviews and analyzed using descriptive statistics. 2) Qualitative research, with key informants
included 10 individuals consisting of government officials responsible for supporting the no burning in
agricultural areas project, community leaders, and farmer representatives. Data were collected through focus
group discussions and analyzed by using content analysis. The results of the research found that (1) 64.0% of
the farmers were male, with an average age of 56.31 years old. A total of 70.9% were not members of any
farmer groups or organizations, had 20 years of farming experience, 77.3% cultivated rice, and 91.9% used
plowing-in methods to manage agricultural residues. (2) Farmers possessed the highest level of knowledge
regarding the impacts of burning in agricultural areas and agricultural residue management practices,
particularly concerning environmental and health impacts. However, they still lacked technical knowledge

related to residue utilization, such as compost production and biochar production. (3) The overall level of
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agricultural residue management practices was moderate. Practices with high adoption levels included rice
stubble and straw incorporation, mulching, and the use of residues as animal feed. Practices requiring
additional labor or technological inputs, such as incorporation combined with bio-extracts and straw baling,
were adopted at a moderate level. In contrast, value-added practices such as residue processing, biomass
marketing, and biochar production showed low adoption levels, reflecting constraints related to markets,
technology, and investment costs. (4) Farmers received the highest level of support for agricultural residue
management to replace burning, particularly through continuous campaigns and demonstration activities. (5)
Farmers experienced a high level of problems, including weak enforcement of burning prohibition regulations,
labor shortages, high management costs, limited market opportunities, and restricted access to agricultural
machinery. (6) Farmers strongly agreed with the proposed promotion strategies, particularly the development
of markets for residue-based products, targeted extension approaches, the development of model farmers, the
provision of practical and low-cost technical knowledge, the promotion of farmer groups for machinery sharing,
and the development of local markets.

Keywords: Agricultural residue management, replace burning in agricultural areas
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Buring causes community disturbance due to smoke and soot G o6 §
Treatment of illnesses caused by smoke is not free of charge - EE

Smoke from burning negatively affects tourism due to air pollution and poor visibility

Burning damages the soil ecosystem

Burning causes faster soil moisture loss

Burning reduces soil fertility in the long term by damaging organic matter and soil microorganisms
Burning is a source of PM2.5 pollution

Burning contributes to global warming through greenhouse gas emissions

Smoke from burning causes rainfall to be irregular

PM2.5 and PM10 from burning can worsen respiratory diseases

Burning may increase the risk of cardiovascular diseases

Smoke from agricultural burning may cause lung cancer

If an officer orders a stop to burning, compliance is required

Violating a burning ban order is punishable by imprisonment of up to 7 years and/or a fine of up to 140,000 baht

Burning in agricultural areas is illegal
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Figure 1 Knowledge about the impacts of burning in agricultural areas
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Table 1 Level of knowledge about the impacts of burning in agricultural areas

(n=172)
Level of knowledge
Frequency Percentage
about the impacts of burning in agricultural areas
Very Low level of knowledge (1.00 - 3.00 points) 0 0.0
Low level of knowledge (3.01 - 6.00 points) 2 1.2
Moderate level of knowledge (6.01 - 9.00 points) 10 58
High level of knowledge (9.01 - 12.00 points) 27 15.7
Very High level of knowledge (12.01 - 15.00 points) 133 77.3
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Incorporating rice stubble into the soil improves soil nutrients and enhances soil structure GGG 99.4
Processing agricultural residues can add economic value I 99.4
Agricultural residues can be used to produce biomass energy IS 0.1
Agricultural residues can be processed into growing media N 37.8
Rice stubble can be used for straw mushroom cultivaton s 98.8
Farmers can use microbial decomposers to break down rice stubble instead of burning GG 99.4
Compressed straw made from agricultural residues can be sold I 98.3
Agricultural residues can be used as animal feed in certain cases N 91.3
Using agricultural residues as mulch helps retain soil moisture and reduce soil erosion N 89

Compost made from agricultural residues improves soil water retention N 99.4
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Percentage of knowledge

about agricultural residue management

Figure 2 Knowledge about agricultural residue management
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Table 2

Table 2 Level of knowledge about agricultural residue management

(n=172)
Level of knowledge
Frequency Percentage
about agricultural residue management
Very Low level of knowledge (1.00 - 2.00 points) 0 0
Low level of knowledge (2.01 - 4.00 points) 6 3.5
Moderate level of knowledge (4.01 - 6.00 points) 14 8.1
High level of knowledge (6.01 - 8.00 points) 151 87.8
Very High level of knowledge (8.01 - 10.00 points) 1 0.6

Minimum 4 points, Maximum 10 points, Mean 9.53 points
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Figure 3 Agricultural residue management
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Table 3 Frequency and percentage of farmers by level of agricultural residue management

(n=172)
Level of agricultural residue management Frequency Percentage
Very Low level of management (1.00 - 3.00 points) 12 7
Low level of management (3.01 - 6.00 points) 44 25.6
Moderate level of management (6.01 - 9.00 points) 55 32
High level of management (9.01 - 12.00 points) 27 15.7
Very High level of management (12.01 - 15.00 points) 34 19.8

Minimum 1 point, Maximum 15 points, Mean 8.50 points
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Support from private factories N 33.7
Promotion of farmer group formation e 78.5
Support of operational inputs e 72.7
Training on value-added utilization e 80.8

Public communication on value-added utilization | 1 00
Awareness-building on burning impacts e 00
Promotion of multi-sectoral participation [ 96.5
Learning activities on pollution prevention I 00
Dissemination of laws, regulations, and policies [ 00
Campaign to reduce agricultural residue burning T oo
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Figure 4 Promoted and supported agricultural residue management to replace burning in agricultural areas
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Table 4 Frequency and percentage of farmers on promoted and supported agricultural residue management

to replace burning in agricultural areas

(n=172)
Level of promoted and supported Frequency Percentage
Very Low level of promoted and supported (1.00 - 2.00 points) 0 0
Low level of promoted and supported (2.01 - 4.00 points) 0 0
Moderate level of promoted and supported (4.01 - 6.00 points) 25 14.5
High level of promoted and supported (6.01 - 8.00 points) 27 15.7
Very High level of promoted and supported (8.01 - 10.00 points) 120 69.8

Minimum 5 points, Maximum 10 points, Mean 8.62 points
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Table 5 Factors associated with farmers’ practices in agricultural residue management

(n=172)
Agricultural residue management
Independent
Very Low Low Moderate High Very High Total
variable
(%) (%) (%) (%) (%)
Gender
Male 5 (4.5%) 30 (27.3%) 40 (36.4%) 22 (20.0%) 13(11.8%)  110(100.0%)
Female 7 (11.3%) 14 (22.6%) 15 (24.2%) 5 (8.1%) 21(33.9%) 62 (100.0%)
Age
< 45 years 1(2.9%) 1(2.9%) 11 (31.4%) 9 (25.7%) 13(37.1%)  35(100.0%)

46 - 60 years 6 (7.8%) 19 (24.6%)

24 (31.2%)

10 (13.0%) 18 (23.4%) 77(100.0%)

> 60 years 5 (8.3%) 24 (40.0%) 20 (33.3%) 8 (13.4%) 3 (5.0%) 60 (100.0%)
Farming experience

<10 years 1(3.2%) 3(9.7%) 9 (29.0%) 7 (22.6%) 11(35.5%) 31 (100.0%)

11 - 20 years 1(3.1%) 10 (31.2%) 11 (34.4%) 5 (15.6%) 5 (15.6%) 32 (100.0%)

21-30 years 6 (15.8%) 7 (18.4%) 13 (34.2%) 6 (15.8%) 6 (15.8%) 38 (100.0%)

31- 40 years 3(6.7%) 12 (26.7%) 16 (35.6%) 5(11.1%) 9 (20.0%) 45 (100.0%)

> 40 years 1(3.8%) 12 (46.2%) 6 (23.1%) 4 (15.4%) 3 (11.5%) 26 (100.0%)
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Table 5 Factors associated with farmers’ practices in agricultural residue management (Cont.)

Agricultural residue management

Independent
N Very Low Low Moderate High Very High Total
(%) (%) (%) (%) (%)
Knowledge
The impacts of burning in agricultural areas
Low 1(50.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1(50.0%) 2 (100.0%)
Moderate 0 (0.0%) 1(10.0%) 3 (30.0%) 2 (20.0%) 4 (40.0%) 10 (100.0%)
High 0 (0.0%) 4 (14.8%) 8 (29.6%) 4 (14.8%) 11 (40.7%) 27 (100.0%)
Very High 11 (8.3%) 39 (29.3%) 44 (33.1%) 21 (15.8%) 18 (13.5%) 133(100.0%)
Agricultural residue management
Low 1(16.7%) 0 (0.0%) 1(16.7%) 0 (0.0%) 4 (66.7%) 6 (100.0%)
Moderate 0 (0.0%) 2 (14.3%) 1(7.1%) 0 (0.0%) 11(78.6%) 14 (100.0%)
High 11(7.3%) 42 (27.8%) 52 (34.4%) 27 (17.9%) 19 (12.6%) 151(100.0%)

Very High 0 (0.0%) 0 (0.0%)

1(100.0%) 0 (0.0%) 0 (0.0%)

1(100.0%)
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1.

Manuscript Preparation Guidelines

Manuscript Formatting: The manuscript must be prepared using Microsoft Word according to the following

requirements:

1.1 Use Cordia New font, size 16 pt for the title and 14 pt for all other text.

1.2 Type on Ad-sized paper, single-sided, using a single-column layout.

1.3 Setall page margins to 2.5 cm on every side.

1.4 The total length of the manuscript, including all sections, should be between 10 and 12 pages, and
page numbers should not be included.

Content Arrangement The manuscript should consist of 10 sections arranged in the following order:

2.1 Title: Provide the title in both Thai and English for Thai manuscripts, or in English only for English
manuscripts. The title should be concise, clear, and reflect the main objective of the research.

2.1.1 Scientific Names: Scientific names must be written in jtalic font. Latin expressions such as
in vivo, in vitro, ad libitum, and et al. must also be italicized.

2.1.2 English Title Format: For the English title, capitalize the first letter of each major word, except
for prepositions.

2.2 Authors: Provide the authors’ names in both Thai and English for Thai manuscripts, or in English only
for English manuscripts.

2.2.1 Affiliations—provided in both Thai and English for Thai manuscripts, and in English only for
English manuscripts—should be listed as footnotes following each author’'s name when
multiple affiliations are involved. All footnote details must appear on the first page of the
manuscript.

2.2.2 The affiliation must include a complete mailing address, including the postal code.

2.2.3 Place an asterisk (*) after the name of the corresponding author, and clearly provide the
corresponding author’s email address.

2.3 Abstract: The abstract should be concise, clear, and comprehensive, covering the essential components
of the research—aobjectives, methodology, results, and conclusions. For Thai manuscripts, the abstract
must be provided in both Thai and English; for English manuscripts, an English abstract only is required.
The abstract should not exceed 300 words.

2.4 Keywords: Provide no more than four keywords at the end of the abstract in each language, aligned
to the left margin of the page. (For analytical review articles or review papers, an abstract is not required.)

2.5 Introduction: The Introduction should explain the rationale or significance of the research. A review of
relevant literature and the objectives of the study may also be included in this section.

2.6 Materials and Methods: This section should clearly and comprehensively describe the materials,
equipment, experimental procedures, and study designs used, in sufficient detail to enable readers to

replicate the research.
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2.7 Results and Discussion: The Results and Discussion section should present the experimental findings
in a clear and systematic manner, supported by tables and/or figures.
2.7.1 Table titles should be placed above the tables, whereas figure captions should be placed
below the figures.
2.7.2 Units should be abbreviated and follow the metric system.
2.8 Conclusion: The Conclusion should clearly indicate the extent to which the results align with or differ
from the stated objectives and should highlight the essential findings of the study.
2.9 Acknowledgements: This section is optional. It may be used to express gratitude to funding sources,
individuals, or organizations that supported the research but are not listed as co-authors of the article.
2.10 References: References must be prepared strictly according to the citation style prescribed by the
Maejo Journal of Agricultural Production, including both in-text citations and the reference list.
Examples of Formats and Forms
Examples of reference formatting, as well as various required forms, can be downloaded from the journal’'s

website: https://li01.tci-thaijo.org/index.php/japmju/download

Reference Style

1.

In-text Citation: The journal uses the Surname-and-Year System for in-text citations. The author’s surname
and the year of publication should be placed in parentheses at appropriate points within the text. For
example:
1.1 Single author e.g. Yong (1996) or (Yong, 1996).
1.2 Two authors e.g. Young and Smith (2000) or (Young and Smith, 2000).
1.3 More than two authors e.g. Use Young et al. (2005) or (Young et al., 2005).
In the reference list, the full names of all authors must be provided.
Reference List: All references must be written entirely in English. For references originally in Thai, provide
an accurate English translation of the title and include [in Thai] in brackets at the end of the entry.
e Foreach reference entry, all lines after the first must be formatted using a hanging indent, created
only with the Ruler function in Microsoft Word.
e References must be arranged in alphabetical order based on the surname of the first author and
must follow the reference format prescribed by the journal as outlined below.
2.1 Academic Journal
Antle, J. M. 1983. Testing the stochastic structure of production: A flexible moment-based approach.
Journal of Business & Economic Statistics 1(3): 192-201. Available: https://doi.org/10.1080/
07350015.1983.10509339.
Kositsakulchai, E., S. Yodjaroen and Y. Phankamolsil. 2018. Assessment of the impact of land use change
on runoff in Lam Phachi basin using satellite data and SWAT model. Journal of Science and

Technology 7(3): 1-16. [in Thai]
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2.2

2.3

24

25

Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-mycofungicide
on siberian isolates of phytopathogenic Fungi. Journal of Agricultural Technology 1(2): 247-253.

Soyyana, A., Y. Chaovanapoonphol and K. Saeliw. 2022. Farmer's adoption of drone technology for
spraying chemicals in Sankamphaeng district, Chiang Mai province. Khon Kaen Agriculture
Journal Supplement 50(1): 385-391. [in Thai]
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