Content List Available at Thailo

Khon Kaen Agriculture Journal

-F;ii'%ﬁ?g Journal Home Page : https://li01.tci-thaijo.org/index.php/agkasetkaj

AsdaEsunsldnannumalulaggdanwausunisimaulinaveunensnsly
= N v [
WUNIIRIAUATUIEN

Extension of biotechnology substance utilization for fruit plantation by
farmers in Nakhon Nayok Province

Seueynnsal anenszau’, guun Jded’ uaz $159an Walyw'*

Thanyaporn Saikrasoon’, Sunan Seesang® and Thamrongjet Puttamuk'*

L mwdvunvesmansuazannsal unIneaeglyiesssnngsy 1viauuny3 11120
I School of Agriculture and Cooperatives, Sukhothai Thammathirat Open University, Nonthaburi 11120, Thailand

undnge: Ml inguszasdifiefiny 1) doyaanmmnaasvsituasdieurannuaing 2) anmuarnisdanisanliina
¥aanuAsns 3) Auguarnslinandusimalulad fanmveununsng 4) mslesunisdaaiuii oadundnd e
wiAluladTin mweunensng 5) ANfeInIsvaLnyaInsiunsanasunsldndadasivalulagdinin waz 6) wuamnians
duasunislindndasimaluladinmdmsumehanlinauninensns  n9ideiidunisitodeima nquiedns fe
inwnsnsaundnudadiugling dmiauasuien S1uau 140 918 13 esflefiléiiusiusudoya Ao uuudunwaluuudl
Tassasns afdfildiinsevideya laud Aranud Arfesas Aads A1gean Aran Andsauumnsgiu msiase
annundeunglunaznisuenlagld SWOT Analysis way TOWS Matrix wan153ds wuin 1) inuasnsdengiade 58.99
JuMIAnuIsERUUsEANAnY) Sunuaudnaiaiieuads 3.52 au Suiuussluaiideuads 2.09 au vuiaiud
yhmsinunsTomnads 1333 13 Usvaunsainsvhanlinands 1822 7 2) nvnsnsituiivhanlinarommade 4.85 13
Wuwimwawammma& 3.96 13 msvianuuuurauna dalngugnuseddn nsldteraleduriduazond mslvihlae
qammmivwaﬂsqmas uazfimsdaudsimdaiuifen Tl wa. 2566 wut Lﬂwmﬂsmwvl,mmm'ﬁmawawammahm‘mm
W@l 94,577.14 v fsedrsarnnisndnliuaienuniade 25338.18 v 3) tneasnsianudiisadundnstse
wieluladFrnmegluszduuiunans Govag 50.71) wagiinislindnfasinaluladdinmwlunmsmeglusziudi (Aede
1.65) 4) inwmsnslasunsduaiuiferiundnfasimallagTinmluamsmeglussdutiunans (Aiads 2.10) 5) 1nwasns
faudosnismsduaiunislindnfusineluladtanwlunnsmeglussiuunn (@uede 3.71) uaz 6) wumisnsdaady
nsldndndusinealulagdinmdmsunisyharuldnauninensns lawn nsanduyunisndnlasaivayulildndndous
walulag@anmaugiunmsanysundoind miaswmﬂmwmmsramJmﬂfumaGmmsmLwﬂiuiaammwmamsuwwmmu
ftuinemsns nsdaasunislidouss grduiusuardomnanisinounsteyafimzauiuinuasns mswaLLnYAIns
SunuuuasSavuasasadmsumeTuTas s Rulumsaulina

AndnAy: n1sviauliing, ndndadimaluladyinn; nsdeasunisinens

* Corresponding author: Thamrongjet.put@stou.ac.th
Received: date; December 18, 2024 Revised: date; September 8, 2025
Accepted: date; September 9, 2025 Published: date; October 15, 2025




KHON KAEN AGRICULTURE JOURNAL 53 (5): 988-1001 (2025)./doi:10.14456/kaj.2025.69. 989

ABSTRACT: The objectives of this research were to study (1) personal and socio-economic situations of farmers,
(2) situations and management of fruit plantation by farmers, (3) biotechnology substance knowledge and utilization
of farmers, (4) reception by farmers in biotechnology substance extension, (5)extension needs in biotechnology
substance utilization of farmers, and (6) extension guideline of biotechnology substance utilization for fruit plantation
by farmers. This was a survey research study, the samples included 140 fruit farmers who were collaboative farm
members in Nakhon Nayok Province. The data were collected by using a structured interview form and analyzed to
determine frequency, percentage, mean, maximum value, minimum value, standard deviation, and analysis of
internal and external environments by using SWOT Analysis and TOWS Matrix. The research findings showed that (1)
farmers were an average of 58.99 years old and had finished primary education. They had an average of 3.52
household members and 2.09 laborers to work in 13.33 rai of farming area. They had an average of 18.22 years of
experience in fruit plantation. (2) They had an average of 4.85 rai for total fruit plantation, while an average of the
producing area was 3.96 rai. The plantation featured a mix of fruit varieties, with the main crop being Marian plum.
Fertilizers were applied by using both organic and chemical fertilizers. A sprinkler system was used for watering and
pruning was done after harvesting. An average income from selling fruits in the previous year was 94,577.14 baht,
while an average expense was 25,338.18 baht. (3) Farmers had knowledge of biotechnology substances at a
moderate level (50.7 1% of them), while the utilization as a whole was stated at a low level (average = 1.65).
(4) They had received an extension of biotechnology substance at a moderate level (average = 2.10). (5) Farmers
needs in extension of biotechnology substances, which were rated at a high level (average = 3.71). Moreover
(6) an extension guideline of biotechnology substance utilization for fruit plantation by farmers included reducing
production costs by encouraging the use of biotechnology substances in conjunction with reducing the amount of
chemical fertilizers, creating knowledge in application of biotechnology substance from the Land Development
Department for farmers, promoting the use of suitable public relation media and information dissemination channels
for farmers, and developing prototype farmers and creating demonstration plots of land development technology
for fruit plantation.
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Table 1 Farmers’ knowledge of biotechnological substance (n = 140)

Level of Knowledge Frequency Percentage
High (= 80.00%) a2 30.00
Moderate (60.00-79.90%) 71 50.71
Low (<60.00% ) 27 19.29

*Remark: Mean= 13.11, S.D.= 2.803, Max= 18, Min= 5
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Table 2 Level of biotechnological substance utilization by farmers (n=140)

Level of Utilization Frequency Percentage
High (Mean= 2.34-3.00) 18 12.86
Moderate (Mean= 1.67-2.33) 55 39.29
Low (Mean= 1.00-1.66) 67 47.86

*Remark: Mean= 1.65, SD= 0.660, Max= 2.73, Min= 1.00
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Table 3 Utilization of biotechnological substance by farmers

Biotechnological Substance Mean SD Level

1. Soil-Enhancing Microbial Products for Nutrient and Plant 1.65 0.381 Low

Hormone Enrichment

1) Super LDD1 for compost production 2.36 0.589 High
2) Super LDD2 for bio-extract 2.42 0.700 High
3) Super LDD9 are microorganisms that enhance the 1.33 0.544 Low

usefulness of phosphorus in acid soils

4) LDD12 Biofertilizer is used to produce compost that 1.28 0.510 Low
enhances nitrogen, phosphorus, and potassium

5) LDD11 for Sunn Hemp and African Sesbania 1.21 0.412 Low

6) LDD13 Mycorrhiza for Maize 1.15 0.358 Low

7) LDD15 A photosynthetic bacterium that promotes plant 1.79 0.818 Moderate

growth and increases crop yields

*Remark: Mean= 2.34-3.00=High, 1.67-2.33=Moderate, 1.00-1.66=Low
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Table 3 Continued

Biotechnological Substance Mean SD Level
2. Microbial Products for Pest and Disease Control 2.05 0.568 Moderate
1) Super LDD3 Microorganisms for controlling plant diseases 2.23 0.752 Moderate
such as root rot and stem rot
2) Super LDDY for production to produce substances for pest 2.04 0.856 Moderate
control
3) LDD14 Trichoderma harzianum for controlling and 1.89 0.793 Moderate

eliminating plant diseases

3. Environmental Remediation Microbial Products 1.74 0.774 Moderate
1) LDD6 for wastewater treatment, odor elimination, and culex 1.74 0.774 Moderate

mosquito larvae control

*Remark: Mean= 2.34-3.00=High, 1.67-2.33=Moderate, 1.00-1.66=Low

a. mslésunsduasuisatunandanimaluladdanmusansnsns 910 Table 4 wuin nuasnsldsunis
duafuiieaiundndusimaluladdanm Insnmsmegluszdutiunans fesas 66.43 sesaun Ao Wiunsduadueyly
seifuge Sevas 22.86 ua lefunsduadueglusedium Sovaz 10.71 mudiiy uandlifiiiuit uihinuasnslasunisdaasu
ogluseiutunansiegs uinnuaseunquuaznslinuenadslivhis senadesfulnAnnseeniuuinnssues Rogers 7
s2YI InwAINIIzLasIMasiuAneatuayunisdadulafsafuuinnssuivinluuds uwionafimsvdsuudasnis

U a

fndulatiulasn mnldsudmansidaudmselundauiieatuuinnssuiu (Guiey wavame, 2564)

Table 4 Reception level of extension supports for biotechnological substances (n=140)

Reception Level of Extension Support Frequency Percentage
High (Mean= 2.34-3.00) 32 22.86
Moderate (Mean= 1.67-2.33) 93 66.43
Low (Mean= 1.00-1.66) 15 10.71

*Remark: Mean= 2.10, SD= 0.381, Max= 3.00, Min= 1.13

defnsanlulssiunsidsumsduasuieiundnfusinalulagdinm (Table 5) wuin inwnsnslésums
daesuagluseiugs 1 ey ldun suanudifesiunmsiaunals (Aueds 2.43+0.517) uasldsunmsdaaduoglusysuiu
nans $1uau 5 ¢ léun dunsdaaiufeiunmslindnsusimalulagianmuesnsuianniau (Aiade 2.06+0.628) fu
Foan1anislasuinansinudeyana (Atade 2.03+0.436) iiudefanssu (Aedy 2.030.531) s1udewnavu (A1ade
1.84+0.619) uazsiudodsiud (Alade 1.76+0.550) aud1fu aenndesiunanisiduvesiams (2561) nuin awsi
inwasnslasuivatumaluladmsianndaunmswegluszduuiunans lasinunsnslasuauiandmiidaasy

nsinERs N1sEneusy waginglnsvirdegluseduuiniign
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Table 5 Topics of extension support by farmers for biotechnological substances (n=140)

Support Received in Biotechnological Products Mean SD Level
1. Knowledge of fruit plantation 243 0.517 High
2. Biotechnology substance extension of Land Developement Department 2.06 0.628 Moderate
3. Receiving information through personal media 2.03 0.436 Moderate
4. Receiving information through activities 2.03 0.531 Moderate
5. Receiving information through mass media 1.84 0.619 Moderate
6. Receiving information through print media 1.76 0.550 Moderate

*Remark: Mean= 2.34-3.00=High, 1.67-2.33=Moderate, 1.00-1.66=Low

5. amadaanisvasnensnsiunisdaaiunsldndnsusimalulaTanmienisvaaulsing
5.1 AMUABINSVBNNEAINS IUNTEE UNSIENARA T mAlulagdanmausunisinauldina 210 Table 6
WU inwasnsianudeinisnisdudiunisldndnduaimalulagdinmdmsunsiailinasglussduinn Sevay 52.86
93 Ap seAUUILNAN Sovay 32.14 seduanniign Fovay 11.43 sefutien Fovay 2.86 uavsviutiosiign Sesaz 0.71
AuaRu wansliiiudn tnwasnsianuaulanazdeanisnisduasumunandaeimalulad@inwasudnin wiinlung

U URinsldanuegluszduiiunaraises (Table 3)

Table 6 Extension needs in biotechnology substance utilization for fruit plantation

Extension Needs Level Frequency Percentage
Highest (Mean= 4.50-5.00) 16 11.43
High (Mean= 3.50-4.49) 74 52.86
Moderate (Mean= 2.50-3.49) a5 3214
Low (Mean= 1.50-2.49) 4 2.86
Least (Mean= 1.00-1.49) 1 0.71

*Remark: Mean= 3.71, SD= 0.670, Max= 5, Min= 1

Fofimsananudosnisnsduaiunislinandusinaluladdinwluusassiu 910 Table 7 nui
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mswanfiuvesnguinunsnsugninuuuativg suneilesniu dwmiaas wui nwesnsiiauieanismsatiuayy
weluladmsimuniimiuszdusniign fail 1) nsatuayutiadonawdadunsimuniiau 2) nseusuesdarmiiums
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2) #uiAsnrsdaaiuseyana lunnsiy invasnsianudeanisnsdaaiueglussdiuunn (Aade
3.76+0.763) Ineilsziiunudeansdaaiuegluseiusnnyndsiiu loun wvihiaandimuniiduamsaliduinwmle
einwasnsidlunulufidninau (Anede 3.84+0.870) msatuayunisuaniUasulieuiseninaununsnsduwuui 4
wanAnsimaluladdinmiuinunsnsiily (Aade 3.79:0.943) uazmsnsensinsdwiszrinadmifaandiauniiau
Aulnunsng (Aade 3.66+1.022) Fansduaduuvuneyana lunsdaaiuuuuiesiszrininduaiuiuinuasnaidu
amshtlusyavsnm stwsﬁﬂﬁﬁﬂﬁé’uﬁuéﬁﬂﬁashal,ﬁuﬁ (LUQYANA LazAE, 2560)

3) FuAsdastunuungy Tun s nvnsnsiinnadesnisnsdauaiuegluszduann (Aade 3.68+0.965)
Tnefusziiuanudesnsduasuoglusedumannuszidu 1dun nseusunsldndndusinaluladdanam (Aiade
3.84+1.075) Msdaviudasanda/uasfoui/innsnssunuuidesnsldudndusimaluladfanim (Aade 3.80+1.146)

nsnngunuasnsludnwigaiuuenanuiifeadunsldudndasinalulagdinim (A1edy 3.57+1.204) uazn133aLad

'
=

nanudsuiseuveanunsnsiieafunislinansusineluladainin (Aiede 3.50+1.190) Fsnsdaaiunisinumsuuungs
Juis s Tuseansanuazldiusgraunsvarslunisaneneamalulad tnunsnsgAsiuAanssuldilonanuuy
uazuaniUAsumuiUszaunsaifstunasiu 1uisnsiamsadaddulinunsnaimuiuazmeluladlvel q lunaaes
URURAL (lugyauna uasane, 2560)

4) fudsnrsdaasauuunlary lunmsiu invasnsiiaudesnisnisduaiueylusegauliunai
(Ruade 3.49+0.759) Tnsfiuszifunmesnsduaiuoglusedunn 2 Ussidiu loun Sumedidnuazueundiadusing « wu
layf wladn Tusunsu/ueundiaduilti sadostunisinens (Aede 3.72+1.230) uazienans gile uusiu (ALede
3.50+1.042) uazseduUunans $1uu 3 Useiiu leud msdninssans (Aeds 3.47+0.978) Aeviesiu 1wu vensza1e1)
vty (Aade 3.41+1.106) Aeanavy 1wu Inglnsvim) Ingnszaeides (Aede 3.33+1.056) uandliifiudn inumsnsuns
nauisudasumaluladadisludinnty faguuuumsadaasuuuuinary Dulimsdaasufiansodsnasdeyaiynna
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MANUIUAZUTEAUNSAIFAY (URYIUA UazAME, 2560)

Table 7 Topics of extension needs in biotechnology substance utilization for fruit plantation

Extension Needs Mean S.D. Level

1. Services of Biotechnological Substance Utilization 4.05 0.828 High

1) Provision of knowledge in biotechnology substances 4.09 0.897 High

2) Follow up regularly by government officials to advise 4.05 0.958 High
biotechnology substance utilization for fruit plantation

3) Providing information of biotechnology substance 4.00 0.906 High

utilization
2. Individual Extension Methods 3.76 0.763 High
1) Advising to visiting farmers in the office by the land 3.84 0.870 High

development station staff

*Remark: Mean= 4.50-5.00=Highest, 3.50-4.49=High, 2.50-3.49=Moderate, 1.50-2.49=Low, 1.00-1.49=Least
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Table 7 Continued

Extension Needs Mean S.D. Level

2) Supporting for learning exchange between prototype 3.79 0.943 High
farmers and general farmers in biotechnology substance
utilization

3) Telephone contacts between the land development 3.66 1.022 High

station staff and farmers

3. Group Extension Methods 3.68 0.965 High
1) Biotechnology substance utilization training 3.84 1.075 High
2) Demonstration/learning plot/prototype farmer in 3.80 1.146 High

biotechnology substance utilization

3) Arranging farmer group to have study visits in biotechnology 3.57 1.204 High
substance utilization

4) Setting up a learning exchange forum for farmers in 3.54 1.190 High

biotechnology substance utilization

4. Mass Extension Methods 3.49 0.759 Moderate
1) Internet and applications such as Line, Facebook, 3.72 1.230 High
gricultural-related programs/applications
2) Documents, manuals, brochure 3.54 1.042 High
3) Exhibition 3.47 0.978 Moderate
4) Local media, such as village news tower 3.41 1.106 Moderate
5) Mass media such as radio, television, broadcasting 3.33 1.056 Moderate

*Remark: Mean= 4.50-5.00=Highest, 3.50-4.49=High, 2.50-3.49=Moderate, 1.50-2.49=Low, 1.00-1.49=Least
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