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Abstract

Background and Objective: Department of Agricultural Extension’s agricultural
extension officers play a crucial role in transferring knowledge and technology
related to soil and fertilizer management to farmers, which enables them to
manage their farms efficiently. The objectives of this research were to examine
knowledge, opinions, and knowledge transfer regarding technology and
innovation in soil and fertilizer management, as well as factors related to the

technology and innovation transfer of agricultural extension officers.

Methodology: A random sample of 158 agricultural extension officers was
selected from a population of 982 officers in charge of the Community
Fertilizer Soil Management Center in 2024. Data was collected using a
questionnaire, and the analysis was conducted using descriptive statistics,

including correlation analysis.

Main Results: Agricultural extension officers had an average of 4.11 years
of experience in soil and fertilizer work. They had a very high level of
knowledge about technology and innovation in soil and fertilizer management
at 88.61%. They agreed with the highest level of technology and innovation
in soil and fertilizer management (Mean = 4.22), particularly in relation to the
use of organic fertilizers, soilless cultivation, knowledge of plant growth,
fertilizer application based on soil analysis, efficient fertilizer use, and fertigation
system. More than 93.00% of them transferred knowledge of technology and
innovation in soil and fertilizer management. Also, we found that their gender,
age, education level, position, experience with soil and fertilizer, working
units, knowledge, and opinions were not related to the technology and

innovation transfer in soil and fertilizer management.

Conclusions: Agricultural extension officers conveyed the importance of soil
sampling and the benefits of soil analysis, in line with the Department of
Agricultural Extension’s policy. Moreover, they needed easy-to-understand

media to support the demonstration plots and facilitate learning for farmers.
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Table 1 Frequency and percentage of agricultural extension officers classified according to demographic

characteristics (n = 158)

Basic characteristic Frequency Percentage
Gender
Male 55 34.81
Female 103 65.19
Age
Less than equal to 30 years 16 10.13
31-40 years 87 55.06
41-50 years 50 31.65
More than 50 years 5 3.16

Average 38.07 years, maximum 59 years, minimum 26 years

Educational Level
Bachelor's degree 96 60.76
Master's degree 62 39.24

Experience in soil and fertilizer

1-5 years 119 75.32
6-10 years 32 20.25
More than 10 years 7 4.43

Average 4.11 years, maximum 20 years, minimum 1 year

Job position
Agricultural Research Officer, Practitioner Level 3 1.90
Agricultural Research Officer, Professional Level 7 4.43
Agricultural Research Officer, Senior Professional Level 1 0.63
Agricultural Extension Officer, Practitioner Level 61 38.61
Agricultural Extension Officer, Professional Level 61 38.61
Agricultural Extension Officer, Senior Professional Level 3 1.90
Agricultural Research Officer 22 13.92

Location of work

Plant Protection Promotion and Soil-Fertilizer Management Division 8 5.06
Office of Agricultural Extension and Development al 2.53
Agricultural Technology Promotion Center (Plant Protection) 1 0.63
Provincial Agricultural Extension Office 30 18.99

District Agricultural Extension Office 115 72.78
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Table 2 Frequency and percentage of agricultural extension officers classified according to knowledge of

technology and innovation in soil and fertilizer management (n = 158)

Knowledge of technology and innovation in soil and fertilizer

Correct answer Wrong answer

management (Percentage) (Percentage)

Soil management technology and innovation

1. Sunlight, carbon dioxide, oxygen, water, and plant nutrients are factors 152 (96.20) 6 (3.80)
that affect plant growth.

2. Soil improvement improves crop production efficiency and reduces 158 (100.00) 0 (0.00)
the cost of using chemical fertilizers.

3. Very acidic soil, corrected by adding agricultural lime such as marl, 151 (95.57) 7(4.43)
crushed limestone, or lime.

4. Biochar has properties that store carbon in the soil, store plant 125 (79.11) 33 (20.89)
nutrients, reduce pH in the soil, absorb water, retain moisture, and
absorb toxic residues.

5. Planting without soil: the roots must be exposed to nutrient solutions 140 (88.61) 18 (11.39)

directly at all times and fill the air in the water for plant growth.




Table 2 Cont.

Knowledge of technology and innovation in soil and fertilizer

Correct answer

Wrong answer

management (Percentage) (Percentage)
6. Collecting the soil samples by digging a V-shaped hole with a depth: 121 (76.58) 37(23.42)
15 cm for paddy, 25 cm for field crops and vegetables, 30 cm for fruit
trees and perennials.
7. Collecting the soil samples is divided into 4 parts. One-part weighs 152 (96.20) 6 (3.80)
about 0.5-1 kg, and the soil is thoroughly crushed into a bas.
8. Soil analysis is used to assess soil fertility, soil properties, soil nutrients 113 (71.52) 45 (28.48)
in plant beneficial figures, and soil toxicities that affect plants.
9. The watering method for potted plants is based on the water-holing 142 (89.87) 16 (10.13)
capacity of the planting material.
Technology and innovation in fertilizer use
10. Fertilizer use that is efficient according to “4 Rights” principle: Right 158 (100.00) 0 (0.00)
formular, Right rate, Right time and Right method.
11. Fertigation system allows plants to receive fertilizer on a regular 147 (93.03) 11 (6.97)
basis, adjusting the fertilizer formula as needed and saving labor
when fertilizing with water.
12. Fertigation system can provide a lot of fertilizer that plants can use 125 (79.11) 33(20.89)
for rapid growth.
13. Fertigation system must take into account the need of plants, 143 (90.51) 15 (9.49)
climate, temperature, and humidity.
14. The composting process needs to be dried before it can be used 108 (68.35) 50 (31.65)
because the microbial degradation process is complete and does not
damage plant roots.
15. Organic fertilizer contains all the nutrients of plants, which can be 120 (75.90) 38 (24.10)
used as a substitute for chemical fertilizers.
16. Organic fertilizers improve soil nutrition; chemical fertilizers help 130 (82.28) 28 (17.72)
plant growth.
17. Nitrogen is the most often lost nutrient in the soil. 147 (93.03) 11 (6.97)
18. The use of soil analytical fertilizers involves introducing fertilizer to 148 (93.67) 10 (6.33)
meet crop needs, thereby ensuring good yields and plant quality.
19. Fertilizer formula 15-15-15 in 1 bucket, 50 kg, contains 15 kg of 121 (76.58) 37 (23.42)
nitrogen, 15 kg of phosphorus, 15 kg of potassium, and 15 kg of filler.
20. For 100 kg of 25-7-7 formula fertilizer, 48 kg of urea (46-0-0), 16 kg of 107 (67.72) 51 (32.28)

diammonium phosphate (18-46-0), 12 kg of potassium chloride
(0-0-60), and filler 24 kg.




lefinsansziummivoadmihiduaiumsinuns
wui Wthidaadunisinensanansaneudaiuiedty
walulaguazuinnssudunsianisiunasdelaegign
Fos vaneds WhwihiidaieunanumsiinnuiGeanalilad
wazuinnTsuaunsIanisauazle Tagdlauiseivann
Jewar 88.61 uarilAmuisyauliunae Segay 11.39 oy
Wwihiidaieunmanemsladnzsuuunnuiiode 15.24 azuuy
ATLULINNTIAR 18 AzluY uazAzuuuTiosTian 11 Azuuy
fauansly Table 3

auAniufgafuGsunaluladuazuianssudtunis
Iamsauuaze
Wnthiidaaiunisinunsiianudniuiedty
walulaguazuinnssusunsdnnisiuiasly nmsieg
Tusguinniian Aade 4.22 TaslowgEosnslitedurdd
Houidymaudenlnsuuazaniymnsents Gosnnsugn
Hladldfu relinandnfdnunimniinisugnlufu deed
mmdesnssydulavesity Uszloviveansldiomy
ATnTIeRY Mslileegnefivsednsnm uasnislidems
szuuth FedenndesmuuanUfiinansussdil 2567
¥4 Department of Agricultural Extension (2023) e
Bosmsdaasunsndnuaznsinnisauiinunsiieg BCG
Model dstaSuiasuygnanyuisy (Circular economy)
Tnvanveandodislunszuiunisudn aadadudenie
FaUsuUssiu uazaiayariinanieayanude vnans
RS wazddasILATYENAERE) (Green economy) Taeld
nsruuMsHARTiatiunnudstuvesdannden vineins
othamNzALLA LA wavanfiSounsyan Talin

o

drAyiunsimwInYaINsliaadnuazinynsnsFulutau

o

YIRNTTULNYAT LATHAIUID1ENENATAYATNTIUNTAIRD
wialulagdinunsnslundaziun

nsenenaawmalulaguazuinnssuiunsnnsauazde

Wvhiidaesunisineasinnindesas 93.00
thesdeuiiferiumeliladuazuinnssumsdinmsiuias
Ueludevenuninuasng Tngdmihidaaiunisinunsn
au ($egaz 100.00) MevennmsiFesnsiiuiiegisiu
0g19gnFes Ustlowiveensnsalinsesiau uaziesns
HanuazliJeBun3d (Table 4) sosmaun fie nsladeny
wan 4 gn nsliufiiunsugnitundudeyatelunisnum
nsianisiu Msldde wagnmsuSuusshuneunisgniy
Julumuunud§iRswnisusedl 2567 ves Department
of Agricultural Extension (2023) emseinans 3°S fis “Safety”
muUABAABYBI01MT “Security” ANITUAT Tidsvos
AANTNYATUALEINS UaT “Sustainability” AmEEy
29301A01900805 WAuddyiuaudsiuresiu
MsUSmsInmstuiinensnIsu (Zoning) ioanduyunis
NAR wazifindnauanunsalunsutedu auuleuieves
nsuduasunsineasiiaiunisiasinisdaasunislide
inilegnaiiszdvBnmifioandununisnan Ingtimalulad
Updsinuazomuaiingiudsndeneslviudmind
dndaatunisinuaslussdugiinauazinuasnsluiiui
IpeiinsAinw19ee Durongkarn and Tongdeelert (2017)
Tumsliineluladmsdanssmemnsimameiud (Jodada)
vounwasnIFUgnimlugneriulven Jeminusduys wuh
inwasnsdulugfinnuiifsafumaluladnisdanissin
pwnsiimamziuitoglussduann efinunsnslétuinan
doynna lngRnsoussanuauiuidmihidueiunsanwns

Table 3 Frequency and percentage of agricultural extension officers classified according to level of knowledge

of technology and innovation in soil and fertilizer management (n = 158)

Level of knowledge of technology and innovation in soil and Frequency Percentage
fertilizer management

Low (0-6 points) 0 0
Moderate (7-13 points) 18 11.39
High (14-20 points) 140 88.61

Average = 15.24 points, maximum = 18 points, minimum = 11 points




Table 4 Frequency and percentage of agricultural extension officers classified according to knowledge transfer

on technology and innovation in soil and fertilizer management (n = 158)

Knowledge transfer on technology and innovation in soil and Transfer No transfer
fertilizer management (Percentage) (Percentage)
Soil management technology and innovation
1. Collecting soil samples correctly 158 (100.00) 0 (0.00)
2. The benefits of soil analysis 158 (100.00) 0 (0.00)
3. Interpretation of soil analysis results for planning fertilization use 149 (94.29) 9(5.71)
4. Improving soil management to better match the soil to plant 155 (98.10) 3(1.90)
requirements
5. Improving the soil to increase crop production efficiency and reduce 155 (98.10) 3(1.90)
fertilizer cost
6. Biochar and its benefits for improving soil carbon retention, soil pH, 123 (77.81) 35(22.19)
moisture retention, and the habitat of beneficial microorganisms
7. Producing biochar using agricultural residues reduces agricultural 124 (78.57) 34 (21.43)
waste and burns in the area
8. Appropriate soilless cultivation for small areas and high-value crops 132 (83.50) 26 (16.50)
Technology and innovation in fertilizer use
9. Applying fertilizer according to soil analysis 152 (96.19) 6(3.81)
10. Fertilizing in accordance with plant requirements to support high 155 (98.17) 3(1.90)
quality and productive yield
11. Fertilizing according to the “4 Rights” principle, making the fertilizer 157 (99.40) 1 (0.60)
more efficient
12. Custom fertilizer blend in accordance with prescribed formula 143 (90.51) 15 (9.49)
13. Organic fertilizer production 158 (100.00) 0 (0.00)
14. The benefits of using organic fertilizer 157 (99.40) 1 (0.60)
15. Fertigation, adjusting the fertilizer application rate appropriately to 136 (86.11) 22 (13.89)
reduce production costs
16. The use of crop calendar as information for planning soil and 155 (98.10) 3(1.90)
fertilization management
17. Utilizing technology and innovation in soil and fertilizer manage- 155 (98.10) 3(1.90)
ment to produce high-quality goods and reduce production costs
18. Types of fertilizers, benefits, and how to properly apply fertilizer 132 (83.53) 26 (16.57)




uaﬂmﬂﬁ MMIANYIVD Kajornsriveerawong et al.
(2020) Renfudadeiiiinasonsensunsiiioiloansiuny
nsnanvesauBnguddanishudeyuru Janinaseuia
wud inensnsiiniseensunslitdeifieanduyunisnas
siuannitan InednsUfRanniiagn wintu 3 Ussisiu ldun
nstiufmedaiu mMInTanssiaulagldyn test kit waz
nslideduniduaz Jandunsd dennaesiu Tahom et al.
(2019) A TRUF s mINYAsSuUUTduTmlae
msUszgndlindninunsnssudidu oansununisndnues
NEAINIYUTUTIUAYIN FUaaRn S1neadn Jaminy3sue
wWu MsiandnenneasnswuLiduslaensUseynd
TindninunsnssudsBuaunsoanduyunisteloeiinay
Suvi3sld dsalinumsnsiuAeundameinssuanazidnns
Tansiadl venenaludnmsideliiesnglupfiSounarsesiv
YUY wazaanAdeiu Kulavijit (2017) los1eeuiinist
wAlUlAELA L INNTTUNINISIN AT HEUNTU S8 FUTS
visomevenruieing q liduinuasns eliAansGeu
Suagthanuiilasululivssloviludfudgauasiaundin

anuidusguasnunaazazauadaliifiau las Kumar et al
(2024) 518973 AsHERLINSINYAsIElAYAITLE
Usglevdasan Sudusesusuisnisduasunisinensidu
nauvseannsallaeiiiniotneinunsnsiulmiidunszuiunms
drevenkazmgunsmalulaguinnssuliinunsnimun
ALY LiMUSEANEAINNSHER uazflanmulosld

Hadedidanudunusiunmsdienenmaluladuazuianssy
nsdansauuaze

WAl 918 SEAUNSANYY funus Ussaunisally
mMaUfRnusuRuesls wemhsnuidinueadmii
duasunisineaslifinnuduiusiunisatenenmnalulad
wazudnnssun1sInn1sAuLazdy (P > 0.05; Table 5)
nansAnwidenadesfunsineves Wongnam (2012)
fiwudn e 918 szAUNIFnw warUszaumsallunisviieu
srunisaneneawmaluladnisinensliddanudunusiu
1514 e-Extension iiensenenammnaluladnisnisinuns

Table 5 The relationship between demographic characteristics of agricultural extension officers and their

technology and innovation transfer on soil and fertilizer management

Demographic characteristic

Technology and innovation transfer

. P-value
Age 0.163 0.206
Sex 0.021 1.000
Level of education 0.298 0.713
Position 4.049 0.594
Experience 3.305 0.091
Perating agencies 3.566 0.514
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Table 6 Correlation between knowledge, opinions, and technology and innovation transfer on soil and fertilizer

management
Technology and innovation transfer
Variables
r P-value
Xy
Knowledge 0.092 0.252
Opinions -0.021 0.797
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