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Abstract

The objectives of this study were to determine 1) Level of attitude toward agricultural occupation
of the grade 12 students and 2) Factors affecting the attitude levels toward agricultural occupation of
the students. The sample group was 355 grade 12 students under the Trang Provincial Office of High
School Educational Service Area. which was randomly sampled questionnaire was used to collect data,
and the data was analyzed by using descriptive statistics and stepwise multiple regression statistics.
The results found that most of the students was female with GPA of 2.51-3.00 most of their parent
was employees less than 10 years of agricultural experience, Most of their families had no farms their
own and no agricultural activities in the family. Most students had not receive any agricultural information
and was not any agricultural gsroup members. They wanted the school to support their farming career
at the middle level (X=3.08) in farmland, farm materials, and equipment, and they need inspiration
from a successful the students had a high level of positive attitude towards the agricultural occupation
farmer with self-reliance (X=3.98), proud on agricultural occupation (X=3.96), security in agricultural
occupation social security (X=3.93, social security (X=3.88) and economic (X=3.75). Factors was that
positively influenced the students’ attitude towards the agricultural occupation were occupational
needs, GPA, Facebook, agricultural experience, agricultural specialist and mother’s occupation, whatever
factors that was negative influenced the attitude towards the agricultural occupation, was agricultural
teachers, television, newspaper, local scholars and father’s occupation

Keywords: Attitude, agricultural occupation, high school



e 9. WANNSSUNISINGAS 6(2):1-10
J. Agri. Prod. 2024

o
UNanga
MdeasslilingusvasAiiedinu 1) seduvimuafidoandmnunsnssuvesinSeutudseudnuin 6

= ' LYY a

uay 2) Jefeilinarosziuiruafionfmnumsnssuvesindeutulisondnudf 6 nquinetis fe ey
Fusisondnudil 6 dafadrinaumaiuiimsfnudminnds 1w 355 au Tneduiregnauuutadey
Tuvvasvaulunafusunudeys Sieseiteyalagliadfidmssanuaraifonnsswyaauuutunou
wansanwnut dnSeudulngdumends insaade 2.51-3.00 dnuaransanfendniudn fuszaunisal
Fnmsnuastiesndt 10 ¥ aseundidlng/lififuiivhmsinensidhifiianssumenisnnues Thideudnivg
Lldsudeyarmasmemanunsuazldliluaundnngudunmsinues dnSeudeanisiilsaSeudinisatuayu
Aeafumshedmnumsnsslulsafeusyduuunats (@uade 3.08) luhdefiisaty fufivhmainens
Fangunsal wazusetumalaainguszauanudidenanisinuns dnisouiviaundiinsodnnunsnss
Tusefunnn sumisitemnmuies (Auede 3.98) dununagiila (Aeds 3.96) suarudeiuluedn
\nwAsNsT (ARde 3.93) suanudsa (Aede 3.90) uazsuasugia (Aede 3.75) muddu Jadeid
NavsUINAeviAuARTITine TwnunInsuvesinFeu Wn Anwsosnisuszneuen@n insaade wadn
nimnisinens Ussaumsalinnisinunsvesnseunia wazendnvesnsan dwdadeiifinavnsausieiaund

NilfeoTninunsnssy fie AgNYAS Wsvird nilsdeiiun Usiwejuidhu o1invesdnn

o o

ArdAy: AuAf 01TnnuRINsIL tnseu dseudnwinaulaiy

°o o
AU
< S a o I
Lﬂw@iﬂiillLﬂuaquWﬂﬂUﬂigLWﬂIWUﬁanﬂqﬂ

u
'

gmuukazinudrfginaeUssme wu Wulras
ausfunwneevng iuuasaireseld Wusingiu
YDITUSTIUAN 9 (F1ART, 2550) Huvinnnsinens
WmesUssinaRmidudosar 35.10 wnituiivoun
299U5Ene @EUNNUADALAIEG, 2561) LASvaziian
fiiusnnmnunsUsraudamdfynatsusenis fe
HAANANIINISNYATIIAIANG Lﬂwmﬂiﬁﬂﬁﬁuga
FunuMIHERge dontunisinuasvine it uay
ﬁmmﬁﬁwé’m%@lu{]wﬁuﬁa wnunsnsdulvgieny
undunaenduinunsnsgeoy dewaliussnulunie
INYAINITUVIALABY NMIBANALLlaETENTUTUR
T fun1swdsuuuasdunaluladnisinens
fivtuatte nslduazmsseusumeluladlval o Huly
laen msnzlinududuiunisiinisinensuuy
fudn Beiinalnensdenandnnianisinuns vy
nsawsyuunsineasiduliedieandr (aegl,
2560) Frwaunnisguiadediuloviglunsudtiom
Faszyfunuamslunnuiauiasvgiauasdany
W@ atufl 12 Sennudesnisiivgasiauagiamn
inwnsnsfulmidhdnansnessnntu lnenssuaig
vimunAiAroe Tmnunsnssa msaeuaagiile

Tuordmnumens Taiduasuanudifeatunanuns
Tifuaugulmifieonsedulyviunaulausznouedn
\NNINTIULNBITY (Frnauaniuleunsgaufn
Weenans ITeuasuInNITUWAIR, 2561)
Faninnss deognanelivosssmalng i
savun 3,088,399.37 13 iuiluiivhnsinunsdunn
1,701,611 13 Amifudosas 55.36 vesituiinamun
anmanlvalasyiluduiugei adusogaild
wngdgniruundn dmduiuiifieginfuns.ad
theneiauiidnsdimnugeuauysal fanumenzase
nsviszuadusgnann fSwaudsennsivsgney
a@mnuasnssudaludovas 33.82 veauszyns
Fanun sunefidiuiivinisinensuiniian 1dud
guneeeen 50983 Lk 6unedviay uazsne
Uzwdou fadiddaie enamns Unduthiiu 41 uay
lifa dnfirsugRaiidrdnfe ans lnde Iy liftudes
Tauile une n3zlle wawiln nandmiidrdgainnsUssas
fio fimeia Uamsia wawUamhda Tl wa. 2563 fneld
PNHANANYNINITNYAT AUV 18,532.17 81U
AuUAdnITIN 2,187,976,989 duum wavisiele
Mndnfimeiadnidugadl 10,377,828,000 v
(Nguansawme ddnnunuasuazannIalimiangs,
2564) nanannsinunsindnlddumisliiueims



éh*w%‘uL?]Vmﬂwmﬂimﬂluﬁwi’mLLﬁzgﬁmﬂ duilvide
T dutmgRvdmsuenamnssuulsgy neliiiayae
\invoNaNAnkazN1T MY yenantuudy
Fupndseenthafiunglianduassalsymednge

Pnfildnammnasdiuldtn manisinunsiie
dragaenisaiutiinvesUsyanvuludiminasvan
L“T;JuazmmﬂLLm'm{]zymﬁLﬁmﬁuﬁaﬂdnLLﬁaﬁ?u
mMsiSuasarueifiareeTnnuasnssy msass
anunagiilaluendninuninssy sauduaiu
adifefunsinueslsiensu auguluel e liAn
usegslanaznszduaiiuaulalunisusznevendn
WneRsnssuEIndy Tasanizievululsadeu
TseudAnundudeiifonsesniunms dafunisdne
ViruaRseendnnunsnssuveinGeutulendnm
Uit 6 drifumaiiuiinisinunn Saduwmanis
fagilladeyanmealudesiu fenturinuafives
auulminfsoorTmnunsnssy Gaazthanliuselowd
TUAITIUHY ILUINITEAIUAID NN TAS LA
NP

NAUARFDDITNLABATNTTULALINIYUYDINUIBIIU

Anetaemall

A/ANTUNITIVY

Uszannsitdlunside fe tnGeuduiseudnu
U 6 ludefndninnusaiiuiinisaneage Jansanen
WA, 2563 S1UAUITAY 3,180 AU AMUIBLIAFBEN
Tneldgmsuas Taro Yamane fissdumnudesiu 95
wWosdus (wming, 2552) dinguiiegng S1uau 355 Au
uagyhmsduiagnauuutadey (Accidental Sampling)
winadloflilunsite Ao wuuaeusu JsUsvneuse
Mol dauarimanutaneln $1uau 4 neu §ai

oufl 1 dnunizdiuyana LasugRaLavdany
JasliniFeuy

noufl 2 YadunmshndedeasvesinGewdy
mouiertudesslunmsdadurmansvesinGeu
wianslésurniansiieatestunisinensainde
719 9 laun §UnAses AFHARITIRUNITINYAST IR
fitfoq Ygr/mene tileuthu tndmmsinems Inwasns
#9819 Usvagvitnu Ing Insvied wilsdefiu
WNURUTABE15/2719871508AS Google Facebook
YouTube wagamnuilunsurans leun sruunds
989115 03U asAEUAY waztemdny

9. WanNSSUNISINUAS 6(2):1-10
J. Agri. Prod. 2024

Husu msdinsudeyadnanssunisinuasiiiude
e 9 ilinGeufinnudanudilafeiuedn
\nwasnsIINBYTuodNa T AuAR TR TN
\nwmsnITAnnITUAsuLUas

AoUl 3 ANuFBINTUSENOUTAYATNTTY
voetniseu lagldrmaiuvalsUauuuyszuine
MIUMENNITVBIALATY (Likert Scale) laginnunen
Azuuuda 0 Ao laifiaudesnis 1 fe farudesnis
Tusedutlostign 2 fio fiausesnisluseiutios 3 Ae
fianusesnisluszauliunas 4 fie TAnusdedns
Tusgduinn wag 5 Ao Tanusissnisluseiusniige
AmSuNsUUITEAUANARINTT FIRElANrUALNE
6 seifu sl lifiaadoanis (Auads 0.00-0.83)
firnudeanislusefutiesiian (Aiade 0.84-1.67)
fianudosnisluszfutes (Alady 1.68-2.51)
finnudesnisszduuiunans (Aadle 2.52-3.35)
finudosnissefuann (Aede 3.36-4.19) uay
fimusioanislussduanniian (Aade 4.20-5.00)

neudl 4 vimuaRroo1TmnuasnssuestinGeu
TngldrauuatsUauuuyszaiua Munanisves
AR (Likert Scale) WleUssiiumnu3dnlagivun
AAzuLudsd 1 e fawdAnlifiae 2 fio danuddn
Liireef 3 Ao Tauidnias 9 4 Ae fAuddnduin
way 5 fe simwddnduniiga Tumsimunszdu
AuFAnvTeTiAuARReBININYATNTINYRMINITEY
fuadu 6 sedu dil darwddnlaifian (Auade
1.00-1.80) fmnuiAnlidesd (Aede 1.81-2.60)
firnugdniae q (Aeds 2.61-3.40) Sanuidnd
(Aede 3.41-4.20) uazdimnuddnfanniian (4.21-
5.00) iwdaaleflilunsidelasunsmsieaeunann
Tngn1svanuiiiesnss (Validity) Tngld38men
#uUs¥ansves Cronbach’s alpha fearuidesiu
0.960 Msinszideyalilsunsudnsazumeadn
Tun1simsei Tngldad@@anssaun (Descriptive
statistics) M AU (Frequency) Aiade (Mean)
A1¥eeay (Percentage) dauldesluuninggiu
(Standard deviation) Angagn (Maximum) Avinan
(Minimum) wazlgadfnisinsieiadfnisannee
Wmmwuﬁy’umau (Stepwise Multiple Regression
Analysis) Tun1svageumudusveIiInUs



° 9. WANNSSUNISINGAS 6(2):1-10
J. Agri. Prod. 2024

Nan1sIvUAZIANTA
1. dnuaizduyAna N1sAnsadesns uazALRBINTT
UsZNauaITnnunsNssuvaslnEeu
wniFeudulngilumands Sowag 70.1) tnsn
WAzeysEvin 2.51-3.00 Gevar 58.0) iiSaudiuann
f0nf01Tnsuane (Fogaz 41.7) wazursanilendw
$udne (Gewag 34.9) Luffidudurewues (Govas
51.1) ldfiRanssumeanisinens Gegay 79.1) vinlud
Usgaunmsalnensinenstesnin 10 U (Seaz 76.9)
Wniseulsdladuandnandursensdnsmenisinuns
0 9 (Goway 76.1) Jadesunsinsedoas wui
dniFeudiuluglalasuainansaiunisinensain
dosing q FeflnasoriruafvesinSe Tae fuadd
(2559) laseerunanisinerdadefiduiussu
wsegdlaveameminunsnslunmsauseaIninyns
Tugnedulines Sawia@eddul 11 meminuns
flFsuteyainaissunisinynsanuudasng
Lidazifudeinglnsving wiledefiud wsiusy
Wmthiinisinums funases vidededu q sgvilidl
wsegelalunisanuseanininunInssuvesnsaunsa
dusntu ey msldsudeyadniasdumainens
vosinSeudsdianuddyluasuasoinuaidinde
o fnnuasnssuliuatnSeuls dmsunanisdnm
AMUADINTITUTENDUDITNLNUATNTTUYBIUNLTUU
WU HnEeudauABINISUSENOUBTNABATATIN
Tusziutunas (Aads 2.68) uazdein1sTilsaSeou
atfuayuliinsBeudifeniunsiendmaunsnssy
Wy Huiviinisinuas Yangunsal Wusie sugded
Tusgauuiunans (Aede 3.05) Wuieiu wenani
Fannanaslasuusstumalalunisusenovendn
NEATNIININEIUSTAUMSA] WU Inunsnsiied
Uswejentu egluseAuuiunans (Aede 2.94) uag
foen1slAlsassulinIsoUsHLaYUULEIN1SANYIAE
Tuaneinuns (Aade 2.90) AMuEdU Famanisinm
firnundendeiu 38enssal wasiiioydl (2558) fiinwn
AnuaulanazAufoINsraRevulunisUsEney
DNTNENUNSNEATVDIDIANITUSTEIUM UAT LYY
sunethuwiu damiadogd wud wnwuiitianm
ARINITATUNITINGAT ABINITANUNITATUAYUAIY
Julszana waaiug Jangunsal wavnisddady

RenfuonTnsunumseshaseriies sy nsevaues
AnuspINsvastinBeulnglinisatuauulusu 9
avansniasuadirunRifsee1dnnunsnssuls
wiiile@nurniSeuiifinnudesnisusznavendn
wnwmsnssuduenndnlusuian wudi fegluseau
tor (Auade 1.85) WuisatudnSeudigesnisine
Aaludrunisinuasifsiuawdiios 1 Tu 4 ves
nauseg LA

2. NAUARADDITNINYATNITUVDIUNGEIU

IniFsuliAuaflngs1uAe 1 TNNEATATIU
oglusgdivunn (Aade 3.91) Tasviimundiiegly
szfunn Ao N1sTlamaue (Aade 3.98) dua
magiladeardnnuas (Aads 3.96) mnusiung
TueTmnunsnssy (A1ade 3.93) fudenu (ALade
3.90) WATAULATYEAY (A0ds 3.75) (Table 1)
dlofinrsanilusnesu wui

1) msfieneues dhieuifnhedwmnunsnssu
Wuendniivi lwiemsuslaaluadadou Hiuan
S18918NAUANNEATEINTUNITUSLAALUATEUASY
aursaiiiusieldlinseuniaannnisuienanan
fifinniraudesnisuslanvesnseunds Fsazay
Tiaseuadaununsnsfimnuidueg it uuazugaiu
nNANUINAULS

2) anumagilladesIninuasnssy dniseu
HnherdninwasnssudueInidnua ihmanile
ffesh lsunseeusuainaseunss guvuLasdny
wiludagUuaudiulnglulviniudAyseaidn
nunsnssy AulvemslieudyrosTnnunsnss
ThnntutasfusnUszneuendnnensnssulinniy

3) wsunduedmnumsnssy thideudni
1TFnnwRsNITUIIIiAsauaH llduoau FreUsendn
Aldanelunisiseainuaziunndsseldfida
Sfupsegseiedifunseunilussazen

4) augiunamedany dndouiinnuidniy
anTmnumsnssuluodnmdnvesdszng Jedaasy
Tielummuiimusnandied assemuadaligunls
winufivszneueimnensnssumsmiuAnmelulas
Tl 9 ilefiwuienIwvesiies Wuedninnay
ausavinlalaglifoassuniunisinensuan ol



ANNBATIUEY BNTNNuAINIINAISIASUNTATUAYY
Mnynaadiu dsluswiandifiduugiuasiing
atvayunseduasulviusenaua1TnnunInssy
thiFouiBudiasous

9. WanNSSUNISINUAS 6(2):1-10
J. Agri. Prod. 2024

lanuaziasegiavasussme nszannsaasnesela
Wszimaannnsimviienaninn1an1sinenIsIN
HARATIUUTFURN4 9 Frganmaiid1duANYRIIN
FneUsEne ansoas el ilngusuLasATaUAT)

5) snuAsugna dniSeulinnuidndterdn veanvasnsld
inwasnssuluednifianuddyraszuuasugia
Table 1 Attitude of students on agriculture
Attitude of students on agriculture X S.D level
Self-reliance 3.98 674 high
Proud on agricultural occupation 3.96 570 high
Security in agricultural occupation 393 571 high
Social 3.90 .548 high
Economic 3.75 .494 high
Total 3.91 491 high
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Table 2 Stepwise multiple regression analysis for factors affecting to attitude towards agricultural

occupation of students

Independent value Regression Beta t P-value
coefficient (B)
(Constant) 3.399 10.825 .000%
Agricultural occupation need .287 .533 13.630 .000*
Mother’s occupation 0.57 277 4.780 .000*
GPA of students 112 194 5.071 .000*
Facebook .607 131 3.035 .003*
Agricultural experience 077 119 2.295 .022*
Agricultural specialist 291 .082 2.114 .035*
Local scholars -.497 -.106 -2.674 .008*
newspaper -472 -124 -2.996 .003%
Television -.109 -132 -3.258 .000*
Father’s occupation -0.43 -.218 -3.672 .000*
Agricultural teacher -4.37 -273 -6.619 .000*

F = 44.096, Sig. of F = .000, SE,., = .32104, Durbin-Watson = 2.047, R = .765, R? = .586

Remarks: * Statistically significant level at 0.05
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Abstract

Papaya is a fast-growing plant leading to unsuitable for a potted plant for decoration. Therefore,
paclobutrazol (PBZ) was applied to ‘Lueng Krabi’ papaya plants grown in 10-inch pots to determine
the amount of PBZ suitable for retarding the growth. A completely randomized design was used with
10 replications, 1 for each plant. PBZ was applied to the papaya plants by soil drench at the amounts
of 024 6 8 and 10 mg (a.i.)/plant for 2 times, in which the first time was applied at the age of 45 days
after transplanting and the second time was applied at 90 days after the first time. The papaya
plants were measured for stem height, canopy height, stem diameter, internode length, petiole length
during PBZ application and for stem fresh weight, root fresh weight, leaf fresh weight, leaf area and
SPAD unit after the second time of PBZ application for 13 weeks. The results showed that plants treated
with PBZ were shorter in new internode length and lower in root fresh weight (P < 0.05). The other
measured characteristics including plant height were no statistically different (P > 0.05) among the
treatments. Moreover, PBZ effective lasted for 9 weeks then declined. Consequently, the suggestion
is that PBZ application for potted ‘Lueng Krabi” papaya for decoration should be no more than 8 weeks
interval.

Keywords: Plant growth retardants, plant height control, potted plant
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Figure 1 Measuring of canopy height (a), stem height (b), petiole length (c), stem diameter (d) and

internode length (e)
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Table 1 The plant growth of ‘Lueng Krabi’ papaya after paclobutrazol (PBZ) application for 26 weeks

PBZ (mg a.i./ Canopy Stem height Petiole length Stem diameter Internode
plant) height (cm) (cm) (cm) (cm) length (cm)
0 7291 70.26 14.70 3.21 1.21 ab
2 75.95 73.36 14.28 3.50 1.27 ab
a4 72.70 67.86 14.34 3.32 1.27 ab
6 73.65 68.61 14.18 3.56 1.29 a
8 74.40 69.43 14.45 3.45 1.12 bc
10 69.50 64.33 14.90 3.34 1.03 c
P value 0.41 0.14 0.84 0.69 0.01
CV. 9.14 10.23 9.32 15.35 14.04
Remarks: Mean values followed by different letters in the same column are significantly different at P < 0.05

using DMRT
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Table 2 The effect of paclobutrazol (PBZ) after 26 weeks of application on stem fresh weight, root

fresh weight, leaf fresh weight, leaf area, SPAD UNIT and number of leaves of ‘Lueng Krabi’

papaya
PBZ (mg Stem fresh  Root fresh  Leaf fresh Leaf Area Number of
. . . . 5 SPAD UNIT
a.i/plant)  weight (g)  weight (g)  weight (g) (cm?) leaves
0 400.44 349.68 a 139.92 603.95 45.38 8.10
2 418.90 325.61 ab 150.89 605.27 46.84 8.30
a 388.30 330.94 ab 154.90 565.18 45.03 8.60
6 400.08 302.65 b 163.90 561.94 43.82 9.10
8 404.94 305.79 b 148.70 599.44 46.28 8.80
10 384.41 302.40 b 139.47 577.78 46.79 8.30
P value 0.65 0.05 0.12 0.54 0.06 0.22
CV. 11.93 12.33 14.35 11.73 5.35 11.50
Remarks: Mean values followed by different letters in the same column are significantly different at P < 0.05

using DMRT
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Figure 2 The height of ‘Lueng Krabi’ papaya at 26 weeks after paclobutrazol (PBZ) applied at O (a),
2 (b), 4 (c), 6 (d), 8 (€) and 10 (f) mg (a.i.)/plant
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Figure 3 The internode length of ‘Lueng Krabi’ papaya during paclobutrazol application for 26 weeks
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Abstract

The objective of this research was to prepare the latex coated cotton fabric for mulching
application. Natural rubber (NR) latex was first mixed with all chemical ingredients in order to prepare
the NR latex compound. The contents of calcium carbonate (CaCO,) of 10 30 and 50 parts per hundred
of rubber (phr) in NR latex were investigated. The results showed that no significant difference in tensile
strength of the rubber vulcanizates, whereas the elongation at break abruptly decreased as increasing
amount of CaCO,. For the mechanical properties of latex coated cotton fabrics, they gave significantly
higher in tensile strength, elongation at break and tear strength than that of the cotton fabric. Moreover,
the elongation at break and tear strength of the latex coated cotton fabrics increased with loading
levels of CaCO,. The comparison of the obtained latex coated cotton fabric with polyethylene mulch
film for lettuce bed revealed that the latex coated cotton fabric with 50 phr of CaCO, can be preserved
the moisture and pH levels in soil approximated to the mulch film, whereas the lettuce growth under
the latex coated cotton fabric sheet were higher than the PE mulch film.

Keywords: NR Latex, cotton fabric, mulch film
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Chemicals Dry weight (phr) Wet weight (g)
60% HA Latex 100 166.7
10% KOH 0.5 5.0
20% Potassium laurate 0.5 25
50% ZnO 1.5 3.0
50% ZDEC 1.75 3.5
50% Lowinox® CPL 1.5 3.0
50% Sulfur 0.5 1.0
50% CaCO, 10 30 and 50 20 60 and 100
10% Carbon black 3.0 30.0
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Figure 2 Seedbed preparation (a) seedbed before planting (b) seedbed after applying the latex coated
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Table 2 Total solid content and swelling percentage of NR latex compounds

CaCO, content (phr)

Total Solid Content (%)

Swelling (%)

10 39.84 + 0.02 100.7 + 1.1
20 39.80 + 0.05 100.2 + 1.5
30 39.33 + 0.03 90.5+ 0.9
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Figure 3 Tensile strength of rubber vulcanizates at various loading levels of CaCO,
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Figure 4 Elongation at break of rubber vulcanizates at various loading levels of CaCO,
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Figure 5 Tensile strength of latex coated cotton fabric at various loading levels of CaCO,
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Figure 6 Elongation at break of latex coated cotton fabric at various loading levels of CaCO,
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Figure 7 Tear strength of latex coated cotton fabric at various loading levels of CaCO,
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Figure 8 Soil temperature of latex coated cotton fabric compared with PE mulch film
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Figure 11 Application of latex coated cotton fabric for lettuce bed for 10 days (a) and 30 days (b)
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Abstract

In the past research and development related to hemp in Thailand mainly focuses on the
utilization of stem and fiber quality while there is a few research on leaves, roots and seeds. The seeds
obtained from cultivation can be classified into two types: seeds that can be used for breeding or
cultivation, and seeds for consumption. The consumption seed type cannot be propagated therefore
it was the agricultural wasted. So, this research interest has been paid to seeds for consumption and
unprofitable. The research aims were to evaluate the nutritional values and effect of extractive solvents
on the extraction efficiency of antioxidants in hemp seed (Cannabis sativa L.) strain RPF1. Different
solvents including distilled water, ethanol (50%) and ethanol (99.99%) were used in the Soxhlet
extraction method. The results showed that moisture content, water activity (aw), protein ash fiber
carbohydrate and fat of hemp seed RPF 1 were 5.81% 0.65 36.87% 5.12% 12.04% 20.99% and 24.43%,
respectively. Efficacy of antioxidant extraction from hemp seeds was compared by DPPH. It was found
that ethanol (99.99%) extraction provided the highest antioxidant content (80.21 mg Trolox eq./g)
(p < 0.05), while the phenolic compounds of hemp seed extract with distilled water showed the highest
content (87.98 mg Gallic acid eq./g). According to the results, ethanol (99.99%) has highly efficient that
can be used for the extraction with high antioxidant activity in hemp seeds. On the other hand, distilled
water might be alternative option for phenolic compound extraction from hemp seeds.

Keywords: Hemp seed, antioxidant activity, phenolic compounds, extractive solvent
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Table 1 Chemical compositions of hemp seed
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YeuNARfEYIEeug RPF 1 wuhilesdiusznoumnand
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TulvlA (Fevay 12.5) (Rhault-Godbert et al., 2019)
Tudadiusda Geva 14.47) (Lima et al,, 2021)
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Parameter Contain in Hemp seed (%)

Moisture 5.81+0.25

Ash 5.12+0.08

Protein 36.87+0.75

Fat 24.43+0.15

Fiber 12.04+2.06
Carbohydrate 20.99+2.44

aw 0.65+0.00
Remarks: * The results are presented as the mean + standard deviation (n = 3)
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Table 2 Antioxidant activity of various solvent extracts of hemp seed in DPPH radical scavenging assay

Solvent extract

Antioxidant content (mg Trolox eq./g)

99.99% Ethanol 80.21+1.35°
50% Ethanol 72.95 £0.29 ©
water 78.35+0.22 °
Remarks:  * The results are presented as the mean + standard deviation (n = 3)

* Different letters in the same column indicate significant differences (p < 0.05) between groups
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Table 3 Total phenolic content of various extract of hemp seed

Solvent extract

Total phenolic content (mg Gallic acid eq./g)

99.99% Ethanol
50% Ethanol

water

28.87+0.00 ©
78.87+0.00 °
87.98+0.54 °

Remarks:

* The results are presented as the mean + standard deviation (n = 3)

* Different letters in the same line indicate significant differences (p < 0.05) between samples
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Abstract

This study aimed to: 1) investigate a level of knowledge about the extension of organic vegetable
production of farmers in Luangprabang province, Laos People Democratic Republic and 2) analyze
factors affecting the knowledge about the extension of organic vegetable production recommended
by Department of Agriculture and Forestry, Luangprabang Province. A set of questionnaires was use
for data collection administered with a sample group of 246 farmers. Obtained data were analyzed by
using descriptive statistics and multiple regression. Finding showed that most of the respondents (93.5%)
had a high level of knowledge about the promotion of organic vegetable production. Agricultural

workers contact (organic farming system) and benefit gaining from organic farming were factors effecting

the knowledge about organic farming system with a statistical significance level 0.01 and 0.05

Keywords: Farmers’ knowledge, The Extension of organic farming

Introduction

The agricultural sector in Laos P.D.R has been
changing rapidly since the previous two decades.
Growth of commercial farming results in increased
incomes of many agricultural household. In 2017,
the value of exported agricultural products of Laos
P.D.R reached one billion U.S. dollars per year
while the farm land there covered and area of 1
million hectare. Nevertheless, too much use of
chemicals and farm machinery had a negative
impact on soil deterioration, water pollution and
human health. Indeed, integrated agricultural

extension shows that in the past ten years there

was more than tenfold increase in pesticides
imports (Ministry of Agriculture and Forestry. 2013).
This was particularly in mountainous province
where there was insecticide contamination in fruits
and vegetables. One out of there students was
found to have a high level of chemicals in the
blood (Department of Agriculture. 2005). In order
to be responsive to challenges arising from
modernization in agriculture, the Laos P.D.R
government has determined sustainable
development and environmental protection and
main target of the latest National Social and

Economic Development Plan. The purpose of this
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policy is “Leading to green economy and
environmentally friendly practice”. Executive of
Department of Agriculture and Forestry bring the
policy on “Sustainable development of clean and
safe agriculture” to the strategic plan of the
department up to the year 2025. The said strategic
plan indicate practice guidelines on good
agriculture practice (GAP) and organic agriculture
(OA) as main methods employed to archive the
goals. Normally, agricultural extension involved
extended service in rural areas aiming to support
sustainable agriculture. This is under the facilitation
of the ecological and social learning process of
farmers. In addition, green agriculture extension is
not only a model of sustainability but also diverse
methods employed for promoting farmers to
adapt to various actual situations. Various
guidelines for green agriculture extension aim to
create sharing and apply local wisdoms as keys
for operation. Besides, sustainable agriculture must
be adapted to match local context having diversity
and differences. Therefore, green agriculture
extension is essential to practice. Various
concerned public and private agencies can provide
data on green agriculture and problem analyses
to farmers for appropriate and effective organic
vegetable or crop production. (Department of
Policies & Law, 2019)

In 2003, Laos P.D.R launched organic
agriculture under the international Federation
Organic Agriculture Standards. This aims to increase
quality and yields of organic agriculture. Presently,
the provincial Agriculture and Forestry Department
promotes farmers to participate in vegetable
growing under the organic agriculture system for
high nutritional value of food. Nonetheless, quality
vegetable needed by consumers must pass the
correct production process according to the
principles so holistic agricultural management

system that supports the ecosystem and

biodiversity with an emphasis on the use of natural
materials Avoid synthetic raw materials. And do
not use plants, animals or microorganisms derived
from genetic modification (GMO). Products are
handled with emphasis on processing with care.
To maintain the condition of organic farming and
the important quality of the product in every step.
This is particularly to correct and appropriate care
taking practice. Hence, the researchers agree to
investigate the promotion of organic vegetable
production system and factors effecting knowledge
about the promotion of organic vegetable
production recommended by Department of
Agricultural and Forestry, Luangprabang province.
Results of this study is expected to be guidelines
for planning promotion and development of
organic vegetable production in Luangprabang and

neighboring province.

Research Methodology
Population and sample group

The population in this study were farmers
growing vegetables under the organic agriculture
system of Luangprabang Agriculture and Forestry
Department, Laos P.D.R. The sample group size
was determined by using two-stages sampling
(Suwatthi, 1998) with the following steps:

Step 1 the population in this study consisted
of 639 organic vegetable farmers in 5 towns of
Luangprabang province: Chiang Ngern, Nakhon
Luangprabang, Chomphet, Pak-U, and Sala
Phukhun (123 114 128 135 and 139 households,
respectively). Taro Yamane’s formula (1973) was
use for the computation to get 246 representative
of the farmers (95% reliability and 0.05 error).

Step 2 Farmers in each sample village were
randomly selected. Then, the proportion of the
total number of farmers in each sample village
was compared with the calculated total sample

size to find the sample size of each village. After



that, simple random sampling was conducted by
using the table of random number according to

the names of farmers in each village.

Research instruments and data collection
Questionnaire and knowledge test were
used for data collection administered with the
sample group. Data collection consisted of 2 part:
socio-economic attributes of the farmers and
knowledge about the promotion of vegetable
production under the organic agriculture system.
There were 20 question items and Cornbrash’s

alpha reliability coefficient was equivalent to 91.

Data analysis

This study employed quantitative data
analysis by using the Statistical Package for the
Social Sciences Program with the following details:

1) Data on socio-economic attributes of the
farmers and their knowledge about the promotion
of vegetable growing under the organic agriculture
system proposed by Department of Agriculture
and Forestry, Luangprabang province. Data were
analyzed by using: percentage, mean and standard
deviation.

2) An analysis of knowledge about the
promotion of vegetable growing under the organic
agriculture system. Each question was divided into
two options: Correct, where the code in the
analysis was 1 and incorrect, where the code in
the analysis was 0. After that, collecting knowledge
points of the individual farmers for grouping them
based on classification of grades and levels of the
knowledge of the farmers.

Score Range Description (Knowledge)

13.5-20 = High
6.67-13.4 = Moderate
0-6.66 = Low
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3) An analysis for finding factors effecting
knowledge about the promotion of vegetable
growing under the organic agriculture system
proposed by the Department of Agriculture and
Forestry. Data analysis was done by using multiple
regression of enter type (Wanitbancha, 2018). It
was done to find a relationship between
independent variables (2 and above) and the
department variable with a statistical significance
level at 0.05, 17 variables in formular form
Y=a+bx1+x2 and name the variables: According
to the investigation of factors effecting each pair
of independent variables by using Pearson
Correlation (Saipatthana and Piyapimonsit, 2004),
it was found that neither pair of independent
variables had on effect on (r) value greater than
0.80 that would cause problems between
independent variables and themselves
(Multicollinearity). This included the results in
violation of the conditions of the multiple

regression analysis (Prasitratsin, 2003).

Results and Discussion
Socio-economic attributes of the respondents
Results of the study revealed that most of
the respondents were male, 47.8 years old on
average, married, lower secondary school
graduates and below. They had 5 household
members on average and two of them were
household workforce. Their annual incomes
earned from the agricultural sector was 60,383
baht and from the non-agricultural sector for
42,685 baht on average. However, they had
household expenses for 97,777 baht per year on
average. Most of the respondents perceived news
or information about vegetable production under
the organic agriculture system 21.76 time per year
and contracted the agricultural extension worker
0.68 time per year on average. Most of the

respondents joined community traditions 10.72
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times and attended a training or educational trip
about organic vegetable production 2.05 time per
year on average. Most of the respondents had
12.45 years of experience in vegetable growing
under the organic agriculture system and their

settlement time span was 49.05 years on average.

Level of knowledge about the promotion of
vegetable production under the organic
agriculture system of the respondents

It was found that most of the respondents
(93.5%) had a high level of knowledge about the
promotion of vegetable production under the
organic agriculture system. Only 6.1 and 0.4% had
a moderate and low level of the knowledge,

respectively. (Table 1)

Table 1 A number and percentage of the respondents having different levels of knowledge about the

promotion of vegetable production under the organic agriculture system

Level of the knowledge N %
High 230 93.5
Moderate 15 6.1
Low 1 0.4
X=17.11 Min-Max=6-20 SD=2.28

Factors effecting the knowledge of the
respondents

According to an analysis of factors effecting
the respondents knowledge about the promotion
of vegetable production under the organic
agriculture system, it was found that all of the 17
independent variables having an effect on variation
that can be explained towards the dependent
variable. That was, the knowledge about the
promotion of vegetable production under the
organic agriculture system was at 23.60% (R°=.236).
Considering the independent variables having an
effect on the knowledge (statistical significance
level at 0.01), two of them were agricultural
extension worker contact and benefit gaining. This
could be explained as below:

1) According to results of the study, it was
found that agricultural extension worker contact
of the respondents had an effect on their

knowledge about vegetable production under the

organic agriculture system with a statistical
significance level. This implied that frequency of
agricultural extension worker contact had on effect
on the increased knowledge of the respondents.
This conformed to a study of Kruekum et al. (2018)
which found that agricultural extension worker
contact had an effect on need for the promotion
of organic fruit tree cultivation.

2) Results of the study revealed that benefit
gaining from oreganic farming had an effect on
knowledge about the promotion of vegetable
production under the organic agriculture system.
That was, the more benefit gaining from organic
farming had an effect on increased knowledge and
interest in organic farming with a statistical
significance level. This also confirmed to study of
Kaewlaima et al. (2017) which found that it farmers
gain more benefits from organic farming this will
make them learn more about organic farming.
(Table 2)



Table 2
agriculture system of the respondents
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Factors effecting knowledge about the promotion of vegetable production under the organic

Dependent Variables

Independent Variables

Factors effecting knowledge about vegetable

production of the respondents under the

organic agriculture system

B t Sig.
Sex -019 -1.212 227
Age .002 1.972 050"
Educational attainment .016 1.582 115
Marital Status .019 1.151 251
Household member .007 1.002 317
Household worker .006 .454 .650
Household area -.003 -1.561 .120
Organic farming area -.007 -.887 376
Agricultural incomes -9.789 E-8 -780 436
Perception of agricultural information .001 1.785 076
Agricultural extension worker contact 053 3.444 001”7
Participation in vegetable production .034 1.933 .055
Training and educational trip 0.21 1.245 215
Experience in organic vegetable production -.005 -1.689 .093
Participation in traditional activities .033 1971 050"
Time span of Settlement 7.809 E-5 .245 .807
Benefits gained from organic farming 046 2.757 006"
R? = .236 (20.36%) F=2838 Sig. F = 0.000"

Remarks:

Conclusions

Results of the study indicated that the
respondents had a high level of knowledge about
the extension of vegetable production under the
organic agriculture system. There were four
independent variables having an effect on the
respondents knowledge about the extension of
vegetable production under the organic agriculture
system: Age, agricultural extension worker contact,

Participation in traditional activities and benefit

Statistical significance level at 0.01 at 0.05

gaining from organic farming with a statistical

significance level (Sig.<.01 and Sig<.05).

Recommendations

1) According to results of the study, there
was a age positive relationships between the
knowledge about the promotion of vegetable
extension under the organic agriculture system of
the respondents. This implies that the farmer who

often age, farmers have more knowledge and
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experience in organic farming. Therefore, the
researchers suggest that the developer should
prepare a schedule to meet the farmers in the
case of an area development project. He should
allow farmers aged between 40 and 60 to
participate in organic farming to make organic
farming practices more successful.

2) According to results of the study, there
was a positive relationships between the
agricultural extension worker (vegetable
production) and the knowledge about the
extension of vegetable production under the
organic agriculture system of the respondents. This
implies that the farmer who often contacts the
agricultural extension worker usually results in his
increased knowledge about organic farming.
Therefore, the researchers suggest that the
developer should prepare a schedule to meet the
farmers in the case of an area development
project. He should provide data to the farmer
clearly and be willing to coordinate with the farmer
in an educational trip.

3) Results of the study revealed that there
was a positive relationships between the benefit
gaining from organic farming and the knowledge
about the promotion of vegetable production
under the organic agriculture system. This denotes
that the farmer who gains benefit from organic
farming such as based on household consumption
and income generating normally wants to acquire
knowledge more than even. Hence, the researchers
suggest that it should have the extension of organic
vegetable growing promotion to the group of
farmers growing vegetables for increased incomes

and safe food.
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Abstract

The black soldier fly Hermetia illucens (L.) (Diptera: Stratiomyidae) is a non-pathogenic and non-
pest insect. They generally distribute in nature of tropical and temperate climate zone. Black soldier
fly H. illucens \arvae are decomposer of organic matter, especially food waste and dung. Study on
mass rearing of black soldier fly H. illucens larvae with agricultural byproducts commonly found around
the Southern Thailand was carried out by using four diet formulas, palm cake + banana (1 : 1), bran +
palm cake + coconut pulp (1 : 1 : 1), palm cake (100%) and bran (100%). Result presented that 100%
of bran and palm cake gave the highest number of black soldier fly H. illucens pupae, respectively
(P < 0.05). Lowest number of pupae found in bran + palm cake + coconut pulp (1 : 1 : 1). However,
total pupal weight was ranked by number as 100% bran, palm cake + banana, bran + palm cake +
coconut pulp and 100% palm cake, respectively (P < 0.05). Although Black soldier fly H. illucens larvae
reared in bran + palm cake + coconut pulp had highest death rate before went to pupal stage, one
pupal weight was highest and pupae size were larger than that of larvae fed on other diet formulas.
Result of this study will be applied for mass reaing of black soldier fly H. illucens \arvae using agricultural
byproducts as protein sources in animal feed.

Keywords: Pupae, bran, palm cake, coconut pulp
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wuasius Hermetia illucens (L) (Diptera: Stratiomyidae) \unsasiilsivilsauazlsiidudngiie
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illucens (L.) (Diptera: Stratiomyidae) Duusasilasu
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Ay Yananeay Yanda uazde 1udu (Onsongo
et al, 2018)
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TuewnsfiuzauiinadenissenvemueuLas U
uazdudude Inenuii sasiaulusiiunensiulawsn
21 Wosfus : 21 Wesius Amnudy 70 Wesifud
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suitmudusfufegafian (Cammack and
Tomberlin, 2017) %’wﬁ“mqsnwg%mﬁLﬂuﬁ’wi’wﬁa
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Table 1 Nutritional composition of four different agricultural by-products

Elements (%/kg)

Agricultural by-products

Carbohydrates Protein Fat
Palm Cake 37 16 11
Banana 13 9 13
Bran 33 13 26
Coconut pulp a4 - 28

Al & Aa
gnyemsildlunismaaes Ae 1) gasid
Astulawmsanaslusiu Usenaume enuldy +
A v Ao | A al o
Waenuananaie Nwsdm 1 : 1 2) gasniludu
Aslulamsn wazlusiu Usenause s1917 + AAn

U181 + nMnuend1y Asasndm 1:1: 1 LLazqmﬁﬁ
Wiesdunasegndlaegramil oA 3) Tdnundu e
aghafien uag 4) $19717 Lilesedaiien Ineusazans
foeAUsznauresasuaneAneiy (Table 2)
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Table 2 Nutritional composition of four different recipes used in the experiment

Elements (%/kg)

Diet formula

Carbohydrates Protein Fat
Palm Cake + Banana 25 13 12
Bran + Palm Cake + Coconut pulp 38 10 18
Palm Cake 37 16 11
Bran 33 13 26
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999 Barragan-Fonseca et al. (2019) finuin 013
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Ao AAnUrdunanUdonnde uazsdanandAn
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wupuLATTTAB e T eseeudaiimin
Finudsamsnnitan (10.6970.21 n) Tngsnnnimiwiin
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Waenndae (5.849+0.545 n3u) wazimantAn
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dmnduiivunadiiainitan (Figure 1)

Table 3 Developmental stages of black soldier fly larvae fed on four different diet formulas

Developmental stage

Diet formula

Egg (Day) Larvae (Day) Pre-pupae (Day)
Palm Cake + Banana 3 4-24 24-40
Bran + Palm Cake + Coconut pulp 3 4-26 26-38
Palm Cake 3 4-29 29-44
Bran 3 4-27 27-37
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omnsgasimiRasdidnUduiunnuendn SidnUduiuninuenimsluufusues a8
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Table 4 Survival numbers of black soldier fly pupae fed on four different diet formulas

Number of Total pupal One pupal

Diet formula pupae weight (g) weight (g)

(MeanSD) (MeanSD) (MeanSD)

Palm Cake + Banana 84+4.00 ° 5.849+0.545" 0.178+0.016

Bran + Palm Cake + Coconut pulp 59+3.05 € 5.742+0.387" 0.210+0.012

Palm Cake 95+3.00 ° 3.532+0.686° 0.164+0.018

Bran 95+2.00° 10.697+0.21° 0.197+0.022
P-value <0.001 <0.001 0.05

C D

Figure 1 Body size and color of black soldier fly larvae in pre-pupal stage fed on (A) Palm Cake +
Banana, (B) Bran + Palm Cake + Coconut pulp, (C) Palm Cake and (D) Bran
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Faftesrusenouredusiu 13 wWesdud uazansiulawmsn
33 Wosdud ShiwiindganimuesuiiAssetidn
UnduuastidnUidunaundas aaenszeynaiibes
qunsetadngraneusrzdnug nailaenndosfiy
3189714089 Barragan-Fonseca et al. (2019) way
Cammack and Tomberlin (2017) #iBugudn owns
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danavh il miinuarusuinmesiueuiisns
nssenfsezneudidnudaudududiuiogaiian

3" instar larva
_ 4" instar larva
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- 7" instar larva
| a—
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Br+Pc+Cp

a
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Br+Pc+Cp

PevBa 8r BrePesCp

Diets

Figure 2 Larval weight of black solider fly fed on each diet formula during Day 17 to Day 38
Remarks: Pc = Palm Cake, Pc + Ba = Palm Cake + Banana, Br = Bran, Br + Pc + Co = Bran + Palm Cake + Coconut pulp
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Abstract

The purpose of this research was to study microorganisms involve in processing of Hom’s natural
dye isolated from Kaewwanna (KW), Natural Fabric (TC), Hong Hom (HH), Pa Leung (PL) and Pa Ngiam
(PG)shops. Ninety-five isolates of microoganisms were found but only 17 isolates were able to change
Indigo blue to Leuco-indigo, especially TC228 from Natural Fabric shop provided the largest quantity
of Leuco-indigo up to 9.5688 pg/ml and was classified in short gram—positive bacteria. After identifying
species of TC228 by the nucleotide sequence of 16S rRNA, it was 99% identical to Bacillus cereus
NR_115714.1 at length 1535 bp. To investigate the efficiency of Leuco-indigo changing, revealed that
the sample added with TC228 provided more Leuco-indigo than sample without TC228 supplement.
Moreover, the experimentation of appropriate containers for Hom’s natural dye process was not
statistically significant differences. And the experimentation of lye quality from filtered wood ashes
found that mixed wood ashes provided the highest Leuco-indigo up to 157.08 ug/ml. Color quality in
L* a* and b* value are equal to 1.030 -0.023 and 0.367, respectively. According to the results of this
research, it can make convenience and quality control also enhancing to the new style products e.g.
Hom’s dye powder or Hom’s dye kit.

Keywords: Natural dye, indigo blue, microorganism, natural dye production
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nssuABinuAfldFunsAunenunainuIIny Y
Ilnewiu wilunseuiunisdeaudauduniu
Aoutege demalsidnvasvosiihenildluusaads
laifiansasinaue aigws (2564) wui ggniauazan
Aufivnzausenisndyiuln dmadeUsunauay
AMNNYBIEBUVAIIINN1SNDVITD 318 Teanglum
et al. (2012) 18911 Hgmli szoza T
1 pH mudiidviswaseUSinaeddunlnlunssuaums
vin Jahandededunmuesiisein “lunszuiuns
fovdthniforontuonafildiiatuannsdsuudas
nszvumImaedifissediaien wioaRedesiu
nsrvInnTededsuionnannisinuves
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Figure 1 The samples of microorganisms isolated from Hom’s natural dye
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Figure 2 The samples of microorganisms able to change Indigo blue to Leuco—indigo and create clear

zone on PDA
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MNMIFALNeAunISnauLUATIGEY LR
95 lalwiav annsodnusnBogaurisiiianuaanse
Tunsdsuddunlnluludladudln 1¢ 17 leluan
fin Srurnsssuwd 9 lelwian leun TC213 TC224
TC225 TC228 TC233 TC234 TC236 TC241 Lay
TC242 $wlgsdoun 5 lolwian loun HH314 HH321
HH341 HH342 waz HH344 Squluvdes 1 leluian
gun PLA12 Siivien 2 Teloan éud PG537 wax
PG544 widmufnssulinuidorduridfannse
Wasuddudlnluduailadudln

nsAnudnuazduguinevaatagiuvsd
fifinnruarnisalunisiudsuddudlnluseving
NSZUIUNISHDURDULUUSITUIIAA28A5N15d 09
meldndasgansseal

nsfnudnuazdugiuinevesdeqdunie
W 17 lolaan Aiflarwaansalunsidsudsuiln

N oal

munsdesmeldndesganssal anwegdunIdign
Anugnuazyiviusansienisdeuiindunsy a1unse
(J dy a a6 ' a a v
uunTedunid nquuuaiieunsuauld 9 lelwan
waenguuuafiBeunsuuants 8 leluan (Table 1)

Table 1 Configuration of microorganism colony with Gram stain technique

Round Entire Opaque

Gram-negative

Sight under
Isolate’s . Configuration of .
Configuration of colony . . microscope at
Code microorganism
1000X
TC213 Small Colonies, White Pigment, Short and small
Round Entire Opaque Gram-positive
TC224 Small Colonies, Yellow Short and small
Pigment, Entire Translucent Gram-positive
TC225 Irregular Flat Short and small
Gram-negative
TC228 Small Colonies, Irregular Flat Short
Gram-negative
TC233 Irregular Flat Opaque Round Gram-positive
TC234 Small Colonies, Opaque Short and small
Gram-negative
TC236 Small Colonies, White Pigment, Short and small -
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Table 1 Configuration of microorganism colony with Gram stain technique (Cont.)

Pigment, Round Entire

Gram-negative

. Sight under
Isolate’s . Configuration of .
Configuration of colony . . microscope at
Code microorganism
1000X
TC241 Irregular Opaque Short and small
Gram-positive
TC242 White Pigment, Round Entire Long and small
Opaque Gram-positive
HH314 Large Colonies, Irregular Round and small
Opague Gram-negative
HH321 Large Colonies, Irregular Round and small
Glistening Gram-negative
HH34 Small Colonies, Round Entire Large and long
Gram-negative
HH342 Small Colonies, White Pigment, Short and small
Round Entire Opaque Gram-negative
HH344 Round Entire Opaque Long
Gram-positive
PLA12 White Pigment, Round Entire Short and small
Opague Gram-positive
PG537 Small Colonies, Yellow Round and small
Pigment, Round Entire Opaque Gram-positive
PG544 Small Colonies, Yellow Round and small -

Glistening
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nsnsdeTeinUTnualasudlniiaidulaedegiunsd

MNMInsTeseiidegdunis i 17 lelwan Adaruannsaluninudouddudlndudiledudln
wui TC228 fvsinadiladudlnuniian sesasn Ae TC236 way TC213 Tnofiviinadladudlng 9.5688
6.2704 ua 5.7343 lulasniu/Aadans aud1du (Table 2)

Table 2 The quantity of Leuco—indigo created by Hom’s dye microorganisms

Isolate’s Code Quantity of Leuco-indigo (ug/ml)
TC213 5.7343
TC224 4.9068
TC225 5.4196
TC228 9.5688
TC233 3.8228
TC234 5.1981
TC236 6.2704
TC241 5.2797
TC242 3.5664
HH314 5.2564
HH321 4.4755
HH341 3.4755
HH342 3.3100
HH344 4.9883
PL412 4.1725
PG537 5.1282
PG544 4.6737

sryviaderdunidifiarmausalunsudeudsualnluibuailasualnlasnismdduiiandleluduas
16S rRNA

fadudfuiinnalolndlngds DNA sequencing anfiidulovasieqauniaivinliuians (DNA
purification) lngwl3guiiisuisiuiualugiudeya

Bacillus cereus(gi:NR_114582)
------- ~‘ =eeeeeeeeeeee= Bacillus cereus(gi:NR_112630)

ﬂ‘ 1 ------ 228_contig_1

--==== Bacillus cereus(gi:NR_113266)
{ seeeeeeemeeeeeeeeeeeae BacCillus cereus(gi:NR_115526)

Bacillus cereus(gi:NR_074540)
“ Bacillus pseudomycoides(gi:AM747226)

Bacillus cereus(giiNR_115714)

Bacillus wiedmannii(gi:KU198626)
Bacillus toyonensis(gi:NR_121761)
Bacillus thuringiensis(gi:NR_043403)

Figure 3 Phylogenetic tree of 16S rRNA sequence of isolate TC228
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ausaszyilaveteydunsy TC228 luguteyadailaulndifesiu Bacillus cereus NR_115714.1
W1 1535 bp. SAauwmiiou wiiu 99 1Wesidus

A a ¢ a a a da a & a a a & a o e | v

Wefiganuseansnmlunisideuddunlnluiluiladuilnveadeqdund TC228 wui finsada

q
' 1
aY 1A oA a

daladudlnligeds 157.080 lulasniu/fiaddng Fennniryaatuauilifiiiweqdunid ulluaniie
a0 1 o aa ' = o ' T Y dao & a o 1

e pH Lifauuansaiumeadia ludmvesgunmd lnefegahnevsdeniivideqaunidlvian L* a* uay
b* #ignfign Ao 1.030 -0.023 uay 0.367 MuEWY uansisnunmanfinnnudy sudwmdufiinty wae

Ben Nunnnidedisuivgaauauililaldafigesduvidlunmsnendioey (Table 3)

Table 3 Effect of TC228 on pH value, color quality and Leuco—indigo quantity

L* a* and b*

Treatment pH Leuco-indigo
L* a* b*
Control (Without TC228) 10.835° 93.680° 23.453° -4.603" -6.310°
TC228 Supplement 10.593° 157.080° 1.030° -0.023° 0.367°
F-test * * * * *

Remarks:  The English letter superscripted after the figures shows the vertical comparison among the study
areas.

nsAnwvdnvesnvuzitlilunsnonsiaon

anmmwndestuidudnvilaladeiifanuddysenssuiumstonsie iefinusyansnwueadogdunis
TC228 wuin lunwugnszansiuen fnsaiedledudlngsiian Ae 85.443 lulasniu/dedans wiluany
fifn pH Lifianauandnafiunsada (Table 4)

Table 4 Effect of different containers used in Hom’s natural dye process to pH value, color quality and

Leuco—-indigo quantity

Before processing After processing
Treatment Leuco—
Temp. pH Temp. pH L* a* b*
indigo
Coated jar 24.5° 10.902° 22° 10.920° 75.315°  2.52° -5.55°  -6.747°
Coated pot 24° 10.835° 23° 10.895" 65.221°  2.053°  -5.68° -7.813°
Clay pot 23° 10.935° 21° 11.087° 85.443%  2.97° -4.83° -6.54°
Cement pot 21.5° 10.813° 25° 10.537*  65.594° 2.383°  -5.79° -7.69°
Buried Coated pot 23° 11.107° 22° 11.043°  77.733° 2.753% -4.453° -8.327°
Buried Clay pot 22° 10.888° 22° 10.297* 59.301° 2.803° -5.363" -6.333°
F-test ns

Remarks:  The English letter superscripted after the figures shows the vertical comparison among the study
areas.
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Coated jar

Coated pot

Clay pot

Cement pot

Buried Coated pot

Buried Clay pot

Figure 4 Color quality of Hom’s natural dye with Hunter lab system

dnnsnensieveuiliainnszarsiuwnlieiusuenianmnIng L* a* way b* Wi 2.97 -4.83 uay
-6.54 gudeu agelsAnny Weleseiavusiiegwia 6 NIaUR NiTlun1snegey wudn ey

LANANAUNIIEDRA

N13ANEIAMNNYRLTlaTIMINzaNAaN1sNandevion

Tunsyuaunsnenderien wnenntidlutadendnlunmsuivaunaan pH liAnanzivanzause
Weduvisd TC228 wui1 nnnndliisay Tiusednsamnisiaewduiiladudlngafian Ae 157.08
lulasniu/Aiadans wdluanazfian pH lLiflauuanasiuneada Snvsihnendeldiinisandeinldsiu

WiFaan1nd L* a* wag b* wihiiu 1.030 -0.023 ua -0.367 nueddiu (Table 5)

Table 5 Effect of lye from filtered wood ash used in Hom’s natural dye process on pH value, color

quality and Leuco—indigo quantity

L* a* and b*

Treatment pH Leuco-indigo
L* e o7
Control (Mixed ashes) 10.593 157.080° 1.030° -0.023° 0.367¢
Banana trees ash 11.487 149.540° 14.157° -1.640° -2.147°
Banana stalks ash 11.707 142.860° 0.783° 0.447¢ 0.013°
Banana Leaves ash 11.090 134.980° 0.600° 0.987° -1.007°
Oroxylum indicum ash 10.647 121.000° 0.450° 0.727° 0.283°
Tamarind trees ash 11.160 140.020° 0.507° 0.233° -1.237¢
Tamarind Leaves ash 10.570 107.690" 0.970° 0.390° 0.137¢
Bamboo ash 10.863 105.870" 1.797°¢ 0.407° -3.840°
Coconut shell ash 11.027 142.000° 1.057° -0.993° 0.470°
Papaya ash 11.003 136.340° 0.797° 0.693° -0.747°
Eucalyptus ash 10.747 139.450° 0.300° 0.987¢ -0.660°

F-test

*

*

*

Remarks:  The English letter superscripted after the figures shows the vertical comparison among the study areas.
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Abstract
The objective of this experiment was to develop early maturity (90-100 days) field corn hybrids
with yield potential and adaptability to the environment in Lampang province, Thailand. The yield
trials consisted of 47 crosses and 16 commercial check varieties at the research station of Rajamangala
University of Technology Lanna Lampang from December 2021 - April 2022. The experimental design
was arranged in a Randomized Complete Block with 2 replications. Each plot consisted of two rows
with 5 m long, inter-row spacing of 0.75 m, and intra-row spacing of 0.25 m. The result showed that
five crosses with the highest yield were Kid5 x UPFC066 (1,544 kg/rai), Keild21 x UPFC024 (1,529 kg/
rai), Keil614 x UPFC019 (1,451 kg/rai), Kid5 x Neid52006 (1,447 kg/rai) and Ki57 x UPFC019 (1,431 kg/
rai). While the five check varieties with the highest yield were DK9979C (1,597 kg/rai), SW5821 (1,436
kg/rai), SW5720 (1,376 kg/rai), CP389 (1,361 kg/rai) and PAC789 (1,355 kg/rai). The average moisture
content of the hybrid crosses was 28%, while the check varieties were at 30% at the harvest date,
suggesting that the new hybrids of this experiment were early-maturity maize hybrids.
Keywords: Field corn hybrids, early maturity, yield trial
UNANED
AT Usrasdifonmumiusininadesdn fgnuanengdu (Aufer 90-100 ) Addnenings
wazdsumlidniuanmnadenluiiuiidmiadivns vhnsugnnageu e 47 guan Wisuieunsl
KanARfUUSNISA 16 Wug Auladidevesumiinerdosvunadiuun d1n lunguisieusifeusuney
WA 2564 - LHOULEIBY W.A. 2565 1NUNUNITNAABILUY Randomized Complete Block Design (RCBD)
yuaulasgos 81 5 was Tnenisugnduau 2 uny/siug wusas 2 5 Wazesdgn 75 x 20 wuftms wui
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AnanTlvinandngeTign 5 Susiuusn Ae Kid5 x UPFCO66 (1,544 Alan3usiels) Keil421 x UPFC024 (1,529
Alan3usialy) Keil614 x UPFCO19 (1,451 Alan3usial) Kid5 x Neid52006 (1,447 Alaniusels) wag Ki57 x
UPFCO019 (1,431 fAlansusials) vagiiiudilSeouiieuniinandngafian 5 duduwsn laun DK99IT9C (1,597

Alanfusials) SW5821 (1,436 Alanfusiels) SW5720 (1,376 Alanfusiels) CP389 (1,361 Alaniusials) uag
PAC789 (1,355 Alansusials) wenainil Amuduvesgrauinadeuiaiivey 28% luvaefinugnisdiaiveyn

30% wansliiuihdminadesdnilununeassmaiifionegnmaiuieiidu

AdAey: Tnlnaldesdnignuan egau Hangdn

uni

Flwmassdns (Maize or Field Corn; Zea
mays L) \ufimasugiafidanudidy uaziiud
mandnnnuSuAUU 9 vesiimesugialulsunelne
1ul wa. 2562/63 fidlefimizdgnsmiiadssina
6,929,904 13 TaeiilefliAuien 6,894,668 13 uad
WawART 5,069,413 iy lasnamilefiiiofimzugn
4,682,925's ThiloTifiuiiien 4,656,596 13 uarilnanan
3,421,996 fu (FInuAsEENINITAYNAS, 2563)
Jagtiugnavnssuensdnidianudesnistniing
Aesdnfiftethanutagiundn e 9 Susiusiel
Tusariinglulssmaannsondnlfiiesssana
5 Fuuvindu yhlddeshidndnlnadedniuas
Fnandannussmaiioutuienaunuliifsmerty
AUABINT

Findadruradudmiaifinnsugndnlne
Susudu 9 veanawmie fanmgiiussmaiisiedon
g fdnvuzfuussurufuiienuagneiian
Tumeamile pdnefunsens Inedfisugusuioushi i
Duunasnunsnssufidfgresdmin dnvazanin
pliomadeusudnifieunasnd gumgiigianiade
33.7 ssrnwadualuginfouiivau-ounyiey uaz
MUNIFALUYILADUNG ATN B U-LABUNUANUS Bl
samgiinaniads 21 esmwadea (nsuianniiay,
2564) nn1sfinumanslunatefiuiivssautgm
fouds duilsrnilinandndons inuasnsdes
USuAsulugniieneduldiintios wu Srilweidedin
fadlen wardeiites Fsnsviniilutiensdadule
danalvinandnanategreunn Grindnalazdienen
vosmaluladnssiamning, 2550) 3nva ndsannng
yhuniuiigniilihaua Ineunmannslivsslon
Fethannsntninanldusslevdldlunsugnmdan
Fadusrnafidfismedmivugnitvslndulsfas

Hunsliuiiliedredivsy@vsam aunsotaeiiy
seldliumnunsng wammiliiannsaudlatem
Fananld do nsliiusfefangaufvanwiiui
Faifu Frlwediesdnimaduiugiiogaoudrsduuas
nuyusisAuuiauds Welildnandnaiianennn
fian aenndesiy Eskasingh et al. (2003) fisBauin
msliusinlnafimnzauuagsimuvumuseanw
uds azhsananudevevewanandrilnadosdod
Tuanmnisnszaredvesluliuiveuld wiensly
fusengdu Fumngdmiunmsgniunguuanuse
tlsanuiinmssuiishdd ogdlsfimu enudene
yoawanAnazuanaeiuluTuegfusiavosiug
(Grudloyma et al., 2003)
\ossetnlnadufiviiinisnevaussso
dnvazgivszmagionafiuansneiusentd sy
mawauiuginnelutagtuardoddviugiiannse
U%U@hlﬁl,awwmzmﬁuﬁuﬁmnﬁqm uazifienouaus
AonguINyRINTINTIRBNE Wuiyaiuaudoans
fuginlnadssdn e safunandaldiiady
Tiianngs mndayniinman Thidonneninssemens
WAENINYINTTTINIR Un1Inendeneien Failuwifn
Tunswamiugdninadesdng Tasfieguugiu
MNENITINMIMUMITUTUUTIRUSHY Tdngusvasd
fazgauiauuaradisaeiusininadodng
ogduliongmaifudelugag 90-100 Tu ileanszes
nanguasausgnaudmaiuieldltu gatuiug
fususlsmuiuiiniamioneuuu Tnedmingtns
Adutmiaiinuzdnidolalvmnuddgyiiiesand

¥
A a

wunnsmnzUgnialnediuiunn Tnglamzlugis
gouas melensiniunulasmsuiulsamiugdning

WNINeNaunzLen (University of Phayao Maize
Improvement: UPMI)
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Aldanmaiaunmelilasamsmausuuzaiuginalne
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15 metugdnlnadesdfaeiuiud dldnnnsy
Jv1n15inRS (Department of Agriculture: DOA)
U 16 angiug wasunIngIaenuasA1Ens (KU)
7 aeug sauvisnun 38 aeviug (Table 1)

Table 1 List of inbred lines from University of Phayao Maize Improvement (UPMI), Department of
Agriculture (DOA) and Kasetsart University (KU)

Inbreds UPMI Inbreds DOA Inbreds KU
UPFCO001 Neid52006 Kei 1421
UPFC002 Neid52015 Keil606
UPFCO005 Neid92024 Keil614
UPFC006 Nei502007 Keil630
UPFCO07 Neid52004 Keil713
UPFCO019 Neid52006 Ki 45
UPFC024 Neid52008 Ki 57
UPFC027 Neid52009
UPFC029 Neid62013
UPFCO040 Neid92024
UPFCO045 Nei502002
UPFCO052 Nei541017
UPFCO061 Nei542010
UPFCO066 Nei582016
UPFCO089 Nei9008

Nei9202

IMsasnaraNsEnIasBung YN AN-TUEEY
w.e1. 2564 lngldaneiuguesumninendengien (UPMI)
Wuaeiududl waraaiuguaansuivinisinens
(DOA) uaeiusie Iimun 30 guau (Table 2)
nsugnnaaeuiuggnaay saufuiusidism
nadaUAINNIIATINITNEAT (KU x DOA) Tastun
7 gnan wazsuvinIne deinuasAmans (KU x UPMI)
flavun 10 AWdL (Table 3) swavun 47 ABE
Wisuiluiuiugnisan 16 g Tuseeu Preliminary
yield trial 1ilodnidongnnauiifiengnisifiuiien
90-100 ¥u uarliinandniigs fausiiousuiau
WA, 2564 - IAOUIWIEY WA, 2565 N1IANTUNTT
Usznaume Ugﬂmaaﬂuamwﬁuﬁ W 1 Ui

Mvasmingrdemalulagsvaseadiuun §1Un
o a v o =) L v [J v

Auaiidy gunales danind Msgezugn 75 x
20 wufwns Mdununisvaaeuuuienduanysal
(RCBD) Mamisin 63 fiug vuauUadend 5 wns laens
Ugndwau 2 uav/siug Wudaz 2 91 n1sguasnw
Hsieil quatnunlalesosiiu 15-15-15 Mg 50 Alansy
fols uagldle 46-0-0 §m31 30 Alansusiels il
T1lneey 3 dam Jesduuasiidnivialaens
domiuansindaueufuittniewsen dmsunswsudn
eudan manuaadieaisdeatuidalsnsiunfing
(metalaxyl) 8ns1@u 7 nSusewantilng 1 Alansu
' & A v o '3
fieulgn veen 2 Wansevax ed1ilnaey 2 dUavi
waenvINsaeuLenasiauay 1 Ay
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o

Tufindeyadnwafiddynianisinunsvos
wiaziug Town Auulausssiund (Seedling vigor)
Taguuumdudisaziun 1-5 Juadnazooands
50 wWoesiud (Day) Jusenluu 50 wWosidus (Day)
ANGIRU (Plant height), Augssumisiln (Ear
height) &nwaszn1sdumulsanisluiiddey (Foliar

disease) Tinzuuuduriazuuy 1-5 lngliazwuu

nsUssdiu il 1 = fan 2= 7 3 = nold 4 = ud uas
5 = LgIN uaﬂmﬂﬁfﬁu*ﬁﬂ%;ﬂaLU@%L%uﬁmiﬂszz
(%) AruFuEn (%) waznanansels (Alan3u/ls)

AATIEIAIAIULUTUTIU (Analysis of variance:
ANOVA) bag3ins e ianaunnsaniaiesaeds Least
significant difference (LSD) lngllUsunsu R-Program
version R 3.6.3 fis¥siu 0.01

Table 2 List of 30 early hybrids crossing between UPMI and DOA

UPMI x DOA

UPMI x DOA

UPFCO005 x Nei452008
UPFC005 x Neid52009
UPFC005 x Neid62013
UPFC005 x Nei541017
UPFCO006 x Nei9008
UPFCO006 x Nei9202
UPFCO006 x Neid52006
UPFC006 x Neid52008
UPFC006 x Neid62013
UPFC006 x Neid92024
UPFCO006 x Nei541017
UPFCO006 x Nei542010
UPFCO006 x Nei582016
UPFC027 x Neid62013
UPFCO027 x Neid52008

UPFCO040 x Nei9008
UPFC040 x Nei9202
UPFC040 x Neid52008
UPFC040 x Nei542010
UPFC040 x Nei462013
UPFCO040 x Neid92024
UPFC040 x Nei502002
UPFC040 x Nei582016
UPFC045 x Nei9008
UPFC045 x Neid52004
UPFC045 x Nei452008
UPFC045 x Nei452009
UPFC052 x Nei582016
UPFC052 x Neid52008
UPFC089 X Neid462013

Table 3 Seventeen early hybrids obtained from crossing between KU and DOA and crosses of KU and

UPMI

KU x DOA

KU x UPMI

Kid5 x Neid52006
Kei1606 x Neid52006
Keil614 x Neid92024
Keil630 x Neid52006
Kei1630 x Neid52015
Kei1630 x Neid92024
Kei1713 x Nei502007

Kid5 x UPFCO061
Kid5 x UPFC066
Ki57 x UPFC019
Ki57 x UPFCO1
Ki57 x UPFC02
Keild21 x UPFCO19
Keild21 x UPFC024
Keil614 x UPFCO19
Keil614 x UPFC029
Keil614 x UPFCO2




NaN15IBUAZIANTA
mﬂmsﬂqnwmaau%ﬂwmL?i”mé’mignmammqﬁy’u
210 3 e LKA NINIVINITINEAT UAINEY
NensAERs Wz Ivendensien Tldiunisindon
Wostuudin awnsafuiealaludis 90-100 Su
Favun 47 duan SwuRusnIsi 16 Wug Auvas
uimienaewaluladssseraa g sLnewios
Fmindiune wuln guauiifiersudaussvesdund
wniian 5 Susuusn oA Ki 45 x UPFC066 Kei1421
x UPFC024 Ki 45 x Neid52006 Ki 57 x UPFC019
WAy Keil630 x Neid52015 Inedianadewinfu
1 azuuuwiiusis 5 guan vusfiiudiioudou
5 dupuusn Laun DK9979C SW5821 SW5720
PAC789 waz SW5731 fadewibu 1 avuuuriniu
Aranfifiiuadnazesanasieuiugdu 4 5 Sufuusn
lAwn Kid5 x Neid52006 Keil630 x Neid52015
Ki 57 x UPFC019 Keild21 x UPFC024 wag Keil614
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x Neid92024 fiinadewhiiu 66 69 69 70 uaz 70 Hu
AudwU YiuesRiuiuiuesniva guey 5 dudu
usn laln Kid5 x Neid52006 Keil614 x Neid92024
Keil630 x Neid52015 Keild21 x UPFC024 uag Ki57
x UPFCO19 frnadawiniu 65 68 68 69 uax 70 Hu
paddt eiiluniaiFeuiteunanamdugquds lay
Tutiaduil 11-20 nunus w.e. 2565 USunawmile
meuvuiinuNAeINAg I NwEAINaIdloN e
v gamgiimandiialé 10.4 ssmiwaBea (nsu
goilesinen, 2565) Jsdawalyidengvisivadnarens
inasiay fuoonlvanaissiumutu a1n 55-60 Yu 1y
66-70 Tu MUV dOAATOITUTIBNUVRY ANAWLS
HazyaaYiS (2559) vauzitdnuaizenigs WUt Augs
Funaziinliidniadowintu 193 wag 98 wuRiuas Al
&y TuduvesiudiuSeuifisundenintu 201 uag
107 Wuflins aua16u (Table 4)

Table 4 Means of agronomic characters of 10 potential early maturity hybrids and 16 check varieties

at Lampang provinces in dry season 2022

Day to Height (cm)
Pedigree Origin seedling 50% 50%
Vigor" (1-5) ° ° Plant Ear
Anthesis  Silking

Kid5 x UPFC066 KU 1 71 70 193 103
Keild21 x UPFC024 KU 70 69 193 95
Keil614 x UPFC019 KU 2 72 72 198 98
Kid5 x Neid52006 KU 1 66 65 208 113
Ki57 x UPFC019 KU 1 69 70 208 108
Keil630 x Neid52015 DOA 1 69 68 203 100
Keil614 x Neid92024 DOA 1 70 68 203 105
Keild21 x UPFC019 DOA 1 72 71 205 90
UPFC045 x Nei542010  UP 2 73 72 185 90
Keil614 x UPFC02 KU 1 73 73 193 103
Average hybrids 1 70 70 193 98
DK9979C Monsanto 1 70 70 225 110
SW5821 KU 1 70 70 215 115
SW5720 KU 1 72 72 228 120
CP389 cP 2 71 68 190 103
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Table 4 Means of agronomic characters of 10 potential early maturity hybrids and 16 check varieties

at Lampang provinces in dry season 2022 (Cont.)

Day to Height (cm)
i G Seedling
edigree rigin ) 0 0
Vigor” (1-5)  29% 0% Plant Ear
Anthesis  Silking

PACT89 Pacific 1 72 72 195 100
SW 5731 KU 1 72 73 218 128
DK9919C Monsanto 2 70 69 180 93
SW5819 KU 2 73 73 215 120
NS5 (NSX052014) DOA 2 69 70 203 103
Suwand452 KU 3 72 72 198 113
WS8625 WS Seed 2 74 74 203 105
NS3 DOA 2 73 72 203 113
S7328 Syngenta 2 70 71 215 113
GT200 Golconda 2 68 68 175 93
CP301 CcP 2 71 73 160 78
CP201 CcP 3 74 73 198 103
Average checks 2 71 71 201 107
LSD 0.01 1.7 6.1 7.4 62.8 43
CV% 12.2 3.1 39 11.6 15.3

Remarks: “Rating 1-5: 1 = best, 5 = worst, ** = Significance at the probability level 0.01

yazfimsiinlsemduyneuaudeutisnunu
14 Inelvimniadeazuuuindu 1 vausiiugiuioudiou
fidnadewintu 1 wuiy luguvemandn wuin guas
fvnsageuldanadawintu 1,276 Alandurels
Ananilirngsdign 5 Susfuusn Ao Kids x UPFC066
Keild21 x UPFC024 Keil614 x UPFCO19 Kid5 x
Neid52006 wag Ki57 x UPFC019 IneilAadniviniu
1,544 1,529 1,451 1,447 uay 1,431 Alan3usiols
muddu Feaziiulen nandnaouiig fistiidosan
anetusuiilinananfidinlnguiain 2 ngu fe
anertususifilinnumAnetdeinunsmans (KU) wag
aeriuswoiinanaminedensien (UPMI) Jady
maﬁuﬁ:uﬁﬁcjmmimauﬁaLawwfﬁﬁgj homozygous
V3ANUAIFIININUGNTTY (Buy], 2562) Failoth

ANERUTNTAIUUANAIINIIAIURUGN T TUU WAL

%
va o =

gnuauilFdinozfidnuusAaumioniivious
(heterosis %38 hybrid vigor) Snvasriiusenani
Sezuaneanlunatsnie wu nandn uazbiwew
fAnuuansevnaiugnssusnifiedda anuugiiau
WUTEAB AR IDDNIN AT (Mg wazasney,
2556) Feaenndaifiunismaasives Shull (1909)
fnudn mMswansEmisaeRugInUTINY TYs1eiy
TANaNENZINIINTHANTENINEBRUTIINUTINY Y
ndaniu mmzﬁﬁu@ﬂ%auLﬁauiﬁt.a?iawhﬁ’u 1,167
Alansusiels Fa 5 Suffuusn Ae DKIITIC SW5821
SW5720 CP389 wax PACT89 fifuadswiiu 1,597
1,436 1,376 1,361 Uag 1,355 Alansumsls audau
wazdloviudauniaanutu wud guaniianiade



a

Ay 28 wedidud Tnefishiian 5 Susuusn
lAlA Keil614 x Neid92024 Kid5 x Neid52006 Kei
1614 x UPFC019 Keild21 x UPFC024 uag Keil630
x Neid52015 Gaflanadiowiifiu 27.0 27.2 27.4 275
way 28.2 Wesldud muddu vauziiudiuTeudiou
fifedewinfu 30 Wedidud Tnefisndign 5 Susfuusn
1dun S7328 NS3 CP301 CP389 uag DK9979C 1y
fiAeduwinfu 23.5 27.8 28.5 28.8 uay 28.9
wWosidud muadu ludiudedfidudinuimizgegn
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5 SUAULIN AB Keil61d x UPFCO19 Keil630 x
Neid52015 Keild421 x UPFC024 Keil614 x
Neid92024 uaz Kid5 x Neid52006 Seadewiiu
80.0 78.3 76.9 76 uaz 75.1 wWesbud mud1su
yaurAufiuIouiisuifivesidudnsinizgegn
5 dUAULSN Ao PACT89 CP301 GT200 CP201 uay
SW5821 fidadewiniu 85.2 78.5 78.5 77.7 wax
76.7 Wosud muaau (Table 5)

Table 5 Means of grain yield at 15% moisture content of 5 potential early maturity hybrids and 16

check varieties at Lampang provinces in dry season 2022

Foliar Shelling Moisture  Grain Yield

Pedigree Origin . v .
Diseases” (1-5) (%) (%) (kg/rai)

Ki 45 x UPFC066 KU 2 74.2 29.0 1,544
Kei 1421 x UPFC024 KU 1 76.9 27.5 1,529
Kei 1614 x UPFC019 KU 1 80.0 27.4 1,451
Kid5 x Neid52006 KU 2 75.1 27.2 1,447
Ki 57 x UPFC019 KU 2 67.9 28.7 1,431
Keil630 x Neid52015 DOA 1 78.3 28.2 1,407
Keil614 x Neid92024 DOA 1 76.0 27.0 1,387
Kei 1421 x UPFC019 DOA 2 73.3 28.4 1,360
UPFC045 x Nei542010  UP 2 73.2 28.8 1,341
Kei 1614 x UPFC02 KU 2 74.2 293 1,320
Average hybrids 1 75 28 1,276
DK9979C Monsanto 2 74.6 28.9 1,597
SW 5821 KU 2 76.7 30.7 1,436
SW 5720 KU 1 75.0 30.1 1,376
CP389 cp 2 72.1 28.8 1,361
PACT789 Pacific 2 85.2 30.1 1,355
SW 5731 KU 1 71.4 29.6 1,260
DK9919C Monsanto 1 76.4 29.3 1,198
SW 5819 KU 1 75.0 30.0 1,149
NS5 (NSX052014) DOA 2 70.0 30.6 1,083
Suwan 4452 KU 2 72.2 30.4 1,032
WS8625 WS Seed 2 68.5 31.5 1,006
NS3 DOA 2 70.3 27.8 1,005
S7328 Syngenta 1 75.5 235 838.4
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. . Foliar Shelling Moisture  Grain Yield
Pedigree Origin . v .
Diseases” (1-5) (%) (%) (kg/rai)
GT200 Golconda 78.5 29.9 1,125
CP301 CcP 78.5 28.5 1,180
CP201 cP 77T 29.3 929
Average checks 75.0 30.0 1,167
LSD 0.01 1.3 14.5 2.4 785
F-value ns ns ns
CV% 20.6 7.1 17.7 17.1
Remarks: ‘Rating 1-5: 1 = best, 5 = worst, ** = Significant at the probability level 0.01
dgunan1Tmaaeg uningndensie Aldatiuayusulszann Bolite

21nn1snaasslgnuadeut1ilnadesdng
anuauegdy wasAuiAelugag 90-100 Yu Femun
47 gran SrwAuiugnIn 16 Wus wud duaniily
thwiingsfign 5 Sufuusn Ae Kid5 x UPFCO66 Kei
1421 x UPFC024 Keil614 x UPFCO19 Kid5 x
Neid52006 uaz Ki57 x UPFCO19 frnadewiniu
1,564 1,529 1,451 1,447 way 1,431 Alaniusels
muddy vagfivudiuisudouiifidivingaiian
5 usiunsn laun DK9979C SW 5821 SW 5720
CP389 uay PACT89 ffnaduwinfu 1,597 1,436
1,376 1,361 uag 1,355 Alansusals muddu
Fernaduiusnaasdidiadnegi 1,193 Alansusiols
yaupTusUSoudiouedeedi 1,151 Alansusiols
dmsuiusnaseugnraegduRsuma i iuluma
TagusvasAvesunnaes uazazgniiluusedu
Tutumeuvesnsuiuussusluanmuindouiiu
Lmﬁqﬂgﬂﬁﬁﬁ@ﬁﬂ%wmqmﬁu uazyinsAnm
foyadmzifinidu eusznounisiausveiuses
fuguazuuziiginuasnssdely

nnAnssuUsEAA
§ideveveunmn1satuayuaind1ineuy
MTITBUANR (39.) VTt Lolenseud 911 u3de
TulasesnsuSuusaiugdnilne uninerdensien
(UPMI) AnuginunsaanslasnineInssssuvi uag
neeUIMmTUideuasuseAuguAINAITAN Y

gunsal @oudl lun1siveasefiaudnsagardldle
meh
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Abstract

The objectives of this study were to investigate: 1) socio-economic attributes and knowledge
about forest conservation at the level of forest encroachment prevention; 2) factors effecting the
prevention of forest encroachment; and 3) guidelines for the preventing forest encroachment of people
in the areas around highland development project live at Pang Ma-O Royal Project, Chiang Dao District,
Chiang Mai Province. The sample group consisted of 203 household representatives living around the
project area. A set of questionnaires was used for data collection and analyzed by using descriptive
statistics and multiple regressions. Finding showed that more than one-half of the respondent (55.2%)
were male, 48.51 years old on average, married and elementary school graduates. They had 3.22
household members engaged in farming with a mouthy income of 7,061.08 baht on average. They had
their own land (12.09 rai per household on average) and most of them were members of the saving
cooperative group. In 2020, they attended training on forest conservation and forest fire prevention
one-twice and they had never directly contacted the forest officers. They perceived date/ information
about environment through television most. They utilized the forest most in term of collecting forest
product for consumption. They had a moderate level of knowledge about forest conservation (8.87
out of the total score of 15)

Regarding the prevention of forest encroachment, it was found at a high level (X = 3.61) which

the prevention from natural calamities was found most (X = 3.87). As a whole the prevention of forest
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encroachment had a relationship with 4 independent variables: gender, age, land holding and perception
of new/information about environment with the statistical significance level at 0.05. Guidelines for
preventing encroachment included the following: encroachment of knowledge and consciousness and
awareness about the importance of the conservation of forest, forest resources, cheeks and wildlife;
training on law related to forest and wildlife; promotion of network building for monitoring, surveillance,
preventing and solving problems in areas that are at risk of being threatened; clearly issue rules/
regulations and determine the boundaries of forest area where people utilize the forest; support farming
under the agro-forestry and sufficiency economy. These can help people properly utilize and case the
forest. Besides, forest officers and staff of the Royal Project can effectively prepare an operational plan
on forest area management and determine agricultural area of people.
Keywords: Forest protection, forest encroachment prevention, forest utilization, highland development
project live the Pang Ma-O Royal Project
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Figure 1 A map showing the responsible area of the highland development project lives the Pang Ma-O

Royal Project, Chiang Dao District, Chiang Mai Province
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Table 1 Results of personal, economic, social, and knowledge of forest conservation by people living

around Pangma-O Highland Development project, Chiang Dao District, Chiang Mai province

(n =203)

Variable X SD
Gender (1 = male 0 = female) .552 499
Age (years) 438.51 12.269
Education Level (1 = Primary Education 0 = other) 1675 .37433
Social status (1 = married 0 = other) .606 43192
Number of household members (household) 3.22 1.352
occupation (1 = farmer 0 = other) .5025 50123
Monthly Income (bath) 7061.08 6564.879
Number of land holdings (rai) 12.1847 8.27477
Membership in a community group (group) 1.6158 1.09008
Forestry Training (time) 2.0985 2.00745
Environmental Awareness (time) 31.5764 24.70074
Contact with forest officials (time) .23 923
utilized the forest nslaisuuszlewiandalil (time) 2.867 151136
knowledge about forest conservation (score) 8.8768 1.82925
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Table 2 levels of prevention of forest threats by people living around Pangma-O Highland Development

project, Chiang Dao District, Chiang Mai province (n = 203)

Levels of prevention

Prevention of forest threats X SD
of forest threats

Prevention of forest threats by using community rules 359  .8521 high
Prevention of forest threats by Natural disaster 387  .056 high
Prevention of forest threats by Industry, influential and  3.48 .939 moderate
capitalist

Prevention of forest threats by Villagers 35 936 moderate
Total 361 .945 high
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Table 3 multiple regression analysis of personal, economic, social and complementary factors with

prevention of forest threats (n = 203)

Independent variable b t sig
Gender 232 2.407 .017*
Age -013 -2.795 .006*
Land ownership -021 -3.551 .000*
Receiving environmental news -.007 -3.433 .001*
R? = .281 (28.1%) SEE = .61022 F=>5.242 Sig.F = .000

Remarks:  * Significant at 0.05 and lower that
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Some Environmental Factors in Each Season of Hom (Strobilanthes
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Abstract

The studies of growth performance and color quality of Hom during three seasons which are
valuable in planting and harvesting. The aim of this research was to study of some environmental
factors in each season that effected to growth and color quality of Hom. By collecting of Hom in
3 areas in Muang district, Phrae province, namely Ban Na Khu Ha, Ban Mae Lua and Ban Na Tong.
The results of the study showed that, In rainy season provided the highest growth performance,
especially Hom from Ban Mae Lua which highly located 798 meters above sea level provided the best
of stem height equal to 71.29 centimeters but the result of wet sludge weight found that Ban Na Tong
provided the highest equal to 15.93 grams. In winter season can provide the highest of average dry
sludee weight, especially Ban Na Khu Ha and Ban Na Tong by 1.21 grams. As for the color quality of
Hom for all three seasons, it was found that summer in all areas provided the best color quality,
especially Ban Mae Lua with the mean brightness value (L*) of 29.22, mean of green intensity (a*) was
-8.37 and the mean of blue intensity (b*) is -1.13. In addition, some soil quality studies on the growth
performance showed that Ban Na Tong had the highest of phosphorus and potassium yield that equal
to 51.87 and 155.12, respectively. However, Ban Mae Lua still provided the highest growth performance
and color quality. To encourage Hom planting and harvesting, Start planting in summer for best growing
in rainy season and harvesting during winter to next summer. This is the best suggestion for Hom
production.

Keywords: Strobilanthes cusia, environmental factors, season, indigo paste
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Figure 1 Soil sample collection and Hom samples of (a) Ban Na Khu Ha area, (b) Ban Mae Lua area and

(c) Ban Na Tong area
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Table 1 Geographic coordinate system of Hom from 3 study areas

Height above sea

Geographic Coordinate System

Area
level (m) Latitude Longitude
Ban Na Khu Ha 602 18.125944 100.315985
Ban Mae Lua 798 18.087209 100.317144
Ban Na Tong 607 17.999724 100.254368
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Table 2 The results of the growth of the Hom and various environmental factors from the 3 study areas

of the 3 seasons

Number of Soil Soil moisture
Season Area Height (cm) Temp. (°C)
branches pH (%)
Winter Ban Na Khu Ha  61.06+£10.39%°  6.75+4.02°°  5.44+0.29*°  76.38+6.84°°  25.63+0.52°°
Ban Mae Lua 62.14+6.44*°  9.29+2.05°°  5.21+0.45*°  >80.00+0.00>°  26.00+0.00*
Ban Na Tong 49.25+12.06°°  5.75+£1.70°°  5.15+0.19°° >80.00+0.00°"  25.00+0.00°°
Summer Ban NaKhu Ha  66.13£12.31*  10.13+5.61°°  6.50+0.53°°  80.00+0.00*°  28.00+0.51°°
Ban Mae Lua 65.57+9.73%°  11.00+2.34°°  7.00+0.00**  >80.00+0.00>*  27.00+0.00°"
Ban Na Tong 60.50£9.78°°  7.71£3.45"°  550+0.00°  74.25x2.98°°  29.00+0.00""
Rainy Ban Na Khu Ha  66.07+£18.75"*  15.75+9.98%  5.25+0.25°°  >80.00+0.00*° 27.50+2.07°°
Ban Mae Lua 71.29+18.58*"  18.57+4.19°  557+0.53"°  >80.00+0.00*"  26.00+0.00°*
Ban Na Tong 61.00£13.73%°  46.25+6.55°°  6.10+0.00*°  >80.00+0.00*°  26.00+0.00°°
Remarks:  The first lowercase letter superscripted after the figures shows the vertical comparison among the

study areas.

The second lowercase letter superscripted after the figures shows the horizontal comparison among

the study areas.

nslvdvasiauszninegania
Uinaiwiinaznauvaaiierion
Usmahmiinagneuveuilevionsis 3 i
(Table 3) TusenineggnIauazIUITATILIUEY
mimaamwajmugsai (Complete randomized
design: CRD) FuuanwwaliifiudsuSinaniminves
pgnewden uazuminveanzneuuis 91nwa
msAnw wuin mslvinandneussninaggnia e
yinsUsuiiisuiunisaddduluggeuaiuise
T Bnamznoudonann 4 fuillsnniian Tnseme
nznaudonainiiufitiuuinesliininggnis
15.93 n¥y sosasunuiuiidiuuid waz iU
Falviemiin Wiy 11.80 n3u ey 10.17 n3u
iU wasnuluggvunaansaliUiidn
ngnouwisnInyn 9 fuitlduniian lneamznznou
whsnituiitiuugm warduunes shimingsen
84 1.21 n3u sosaunuiiuiithuusids fledndn

Wafu 1.20 n¥u wailewSoudisusunuinldd
AMULANFANAUNNEDF Chanayath et al. (2002)
wud msdndugnluliidnas dsmalinnswinlurion
fiuszans amunniulundvesnisiiiudsinanznou
noulpauiion (Meudun wiswUey; Indigo paste)
avtulunisnwazdesdnvuinluieulidvuin
sty aghdlsimu Usinamstihminnyneu
v3eiloriouantuenatueg fuslinuazansiusvos
weu Usend (2552) ladnwiauaiunsalunisia
HaNdRveIAuUEN 6 aeviug (aneiuguiene areiug
awlile aneiugualsy aeiugnye aneugrdss uas
aeriugiTean) Wednidenveufitimsiasyduleg
wazlikanEnas InsAnwTuReunsIdaegns
weulvadnd wuin dindnavenlendiadalad
anuuanssiu Tnsaneiugandeiimiindfeuden
WABnnTigaiviiiy 130.12 Alan3usiels
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Table 3 Sediment weight of Hom from the 3 sites research areas of the 3 seasons

Season Wet sludge weight (g) Dry sludge weight (g)
Area Winter ~ Summer Rainy season  Winter Summer  Rainy season
Ban Na Khu Ha 5.53% 5.39"° 10.17° 1.21% 0.57%" 0.57°°
Ban Mae Lua 6.16" 3.62° 11.80 1.20° 0.58 0.57%
Ban Na Tong 8.97°¢ 14.39°° 15.93% 1.21*° 0.58"" 0.58"
Average 6.89 7.80 12.63 1.21 0.58 0.57
Remarks:  The first lowercase letter superscripted after the figures shows the vertical comparison among the

study areas.

The second lowercase letter superscripted after the figures shows the horizontal comparison among

the study areas.

AMAWEYaETARRAINRN

nMsAnwAuNNEvesEnsainINvien (Table 4)
WU mﬂﬁﬂmmw%ﬁuamfwﬁauﬁq 3 ggnna evihnns
Wisuidleuiutu wuiluggeulinan madian lae
waﬂuwuwmuuwammLaawammmwawmwam
Fafenauaing (L9 wiiiu 29.22 fdnadevesn
prududden (%) wirtu -8.37 wardidadevosn
muduresdiiiy (b%) Wiy -1.13 deandesiu
Uszna (2552) Ididvendeniiadaldluszuieduy
NIEAWUT NusiTeu (Figure 2) WAINSIIEBUANLIYLE

Wity 17.76 daudndtndu (b)) dunud e
uansnafy Tnsaneiususiiuiiaadovosdiniiu
wniign fe -5.78 usiliiumnendumsadtuaneiug
Wesam Fsfiauduvesdhifuwiiu -532 uans
Tiduinmeuaing (L9 fniidvdnastrannsie
AunwEvasion sdsenanuiduiihiu (b%) uas
Aarududide (%) muddu Fadunmuninesd
TuiuiituuidSdauaminifuiituuneuas
huumas Bnvks Wei et al. (2014) dunu Tassadng
Sulnadeflansusenoudunisisianuanansolumsli

srensesauniasinlafinesuuuidnea (HunterLab)  @5ufln
HANISNARBY WU AIAINEIN (L*) vesdlaeiian
Table 4 Color quality of Hom extracts

Season Winter Summer Rainy season
Area L* a* b* L* a* b* L* a* b*
Ban Na Khu Ha 73.62°" -2.96% 239 4097>" -6.62° -4.88° 5489 -4.47*% 031
Ban Mae Lua  59.70°° -5.29°° -0.39*° 29.22°* -837*° -1.13"° 48.06™° -6.26"" -0.29°°
Ban NaTong  71.71% -4.01° 2.90°°° 54.85% -396°° -592°° 63.46°° -3.33° (.01
Average 68.34 -4.09 1.63 41.68 -6.32 -3.98 55.47 -4.69 0.01
Remarks:  The first lowercase letter superscripted after the figures shows the vertical comparison among the

study areas.

The second lowercase letter superscripted after the figures shows the horizontal comparison among

the study areas.
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Ban Na Khu Ha

Ban Mae Lua

Ban Na Tong

Winter

Summer Rainy season

Figure 2 Color quality of Hom extracts from the 3 study areas of the 3 seasons painted on paper to

measure the color value by Hunter Lab
sunenludiggieuaunsalarsadalunis
dnaunmingn lnsanzansaiafiliainien

v
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TuiuAT1uwLdY Felianuwanaieanreuluinuni
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(i =10 1) wuh thuumesiirgaiigauinty
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Table 5 Results of some soil properties from the 3 study areas

Nutrients (ppm)

P K pH
Ban Na Khu Ha 19.87° 89.12° 6.30™
Ban Mae Loa 13.57°¢ 75.57¢ 6.40™
Ban Na Tong 51.87° 155.12° 6.60™

Remarks:
areas.

Lowercase letter superscripted after the figures shows the vertical comparison among the study
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Abstract

This study was conducted to investigate:1) socio-economic attributes of farmers growing Kai Noi
rice; 2) attitude towards Kai Noi rice growing of the farmers; 3) factors related to the attitudes towards
Kai Noi rice growing of the farmers. The sample group consisted of 313 farmers growing Kai Noi rice in
Xiangkhoung province, Laos P.D.R A set of structured-questionnaires was used for data collection and
analyzed by using descriptive statistics and multiple regression. Finding showed that about one-half
of the respondents (50.8%) were female and 47.42 years old on average. More than one-half of the
respondents were elementary school graduates and below. Almost all of the respondents were married
with 5.09 household members and 3.236 household workforce on average. The respondents had 10.58
rai of farm land and had farming experience for 15.73 years on average. They had an annual household
income for 102,590 baht each on average. As a whole, the respondents had a high level of knowledge
and understanding about Kai Noi rice growing. Also, they had a high level of attitudes towards Kai Noi
rice production (X_ = 3.60). The following had a relationship with the attitudes : sex, educational
attainment, debt, household members, household income, experience in Kai Noi rice growing, being
a group member, and knowledge about Kai Noi rice growing.
Keywords: Kai Noi rice, attitudes, folk culture

Introduction 5,455,600 rai or account for 80 percent of the

Rice is an important staple food of Laotians
in terms of social, economic, and cultural aspects.
An income earned from rice growing in Laos P.D.R
accounts for 17.23% of the country’s G.D.P.
Besides, it creates a job opportunity for farmers
in the agricultural sector for 86.00%. Nowadays,

rice growing in Laos P.D.R covers an area of about

whole crop cultivation area in the country. In other
words, Laos P.D.R can produce unmilled rice for
about 4.12 million tons per year or 768 kg per rai
on average. Moreover, rice is an important
exported product of Laos P.D.R which can generate
revenue for millions baht each year. Importantly,

rice plays an important role in the creation of the



country’s food security (Lao Statistics Bureau,
2015).

The 8" National Social and Economic
Development Plan (2006-2020) of Laos P.D.R set
a good of country’s rice production to be at 4.5
million tons per year. This was to be responsive
to needs for food of people in the country and
the surplus could be sold or exported (1-1.5
million tons per year). In order to archive this goal,
the government had to promote farmers to
practice modern farming with good vyields. This
also included improvement of production system
in a form of terms, forming a production group,
community enterprise establishment, and model
family in agricultural production. In addition, the
public sector assisted farmers by providing a good
irrigational system, modern agricultural tools,
production factors (such as fertilizers and new rice
varieties), and new method for increased yields.
All of these aimed to gain yields as set in terms
of quantity an quality. Interestingly, it could be
value added for agricultural products
(lee Kanlongthun, 2016).

In addition to increased rice yields under the
goal as set, the current competition in agricultural
products also emphasizes on quality and safe food
on the basis of environmentally friendly farming.
Indeed, Kai Noi rice cultivation is an alternative of
farmers for sustainable and good life. Since Kai
Noi rice growing is a popular product among
Laotians, the Laos P.D.R government support and
promotes Kai Noi rice to be an important product
of the country. Hence, rice farmers there must
understand guidelines for Kai Noi rice production.
In fact, there is dissemination of this knowledge
beginning with soil preparation up to Kai Noi rice
processing for value added (Ministry of Agriculture
and Forestry, 2017).

In order to support data for the public/

private sectors and various international
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organizations as level as interested persons, Kai
Noi rice is ranked in top-five of main products.
According to the strategic plan of Xiangkhoung
province (2015-2020), the price of Kai Noi unmilled
rice was 13-15 bath per ke. At present, the beer
Laos company orders Kai Noi rice for beer Laos
production. It is mainly from Muang Pak, Muang
Khoon, Muang Phaxai, and Muang Phukood since
all of these have suitable climate and environment
for Kai Noi rice growing. Main prominent of Kai Noi
rice include soft and good smell. Actually, Kai Noi
rice becomes to be part of Laotian culture and
livelihoods and it is related to local tourism such
as “Kai Noi Boon festival”. This festival celebration
is held after the harvest of Kai Noi rice in November
of each year. As a matter of fact, Kai Noi rice is
grown under experience and folk wisdoms
inherited from generation to generation. Each
place has its own rice seed keeping method and
familiarity. Therefore, the researchers and
interested in the investigation of farmers attitudes
towards Kai Noi rice production in Xiangkhoung
province. It is expected that data gained from this
study can be used for promoting Kai Noi rice
production under folk culture in Xiangkhoung

province and its vicinity.

Research Methodology

This study employed quantitative method
to investigate factors having relationships with
attitudes towards Kai Noi rice production under
folk culture of farmers in Xiangkhoung province,
Laos P.D.R.

Population and sample group

The population in this study were farmers
growing Kai Noi rice in Xiangkhoung province and
the sample group was obtained by multi-stage
sampling (Suwatthee, 1998) as follows: 1) Random

sampling was conducted with 20 villages 20
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villages (1,453 household: Kangwing, Pone, Lao,
Yon, Lardbouk, Na-U, Chang, Phosi, Nasai, Napo,
Kherng, Na Saithong, Nag-nguam, Puwiang, Piang
Luang, Hor Kang, Chiangdia, Nahung, Nakho, and
Nawang; 2) The sample group was determined in
accordance with the formula of Taro Yamane with
the reliability at 95%; 3) The population of each
village was set by using comparison of the
triangulation law; and 4) Selecting of farmers to

be interviewed by using lottery method.

Data collection

Two types of data source were used in this
study: primary and secondary data. The farmer
involved the collection of data from documents,
research reports Xiangkhoung province annual
report, and basic data on Kai Noi rice growing of
the Agriculture Bureau and Xiangkhoung Provincial
Forestry Office. The latter included the use of
questionnaire as a tool for data collection
administered with farmers growing Kai Noi rice in

Xiangkhoung province.

Data analysis

Obtained data were analyzed by using the
statistical package for the Social Sciences Program.
Socio-economic attributes of the respondents
were analyzed by using descriptive statistics-
percentage, mean and standard deviation. Data
on the respondent attributes towards Kai Noi rice
production were analyzed based on the 5-rating

scale of Likert as follows:

Score Agreement level

= Highest
= High
Moderate

= Low

= N WA W,
Il

= Lowest

Score range Description
4.51-5.00 Highest
3.51-4.50 High
2.51-3.50 Moderate
1.51-2.50 Low
1.00-1.50 Lowest

Enter Multiple Regression analysis was used
for finding factors having relationships with the

farmers attitudes towards Kai Noi rice production.

Results and Discussion

Results of the study revealed that about
one-half of the respondents were female and their
average age was 47.42 years. Almost all of the
respondents (90.7%) were married. More than
one-half of the respondents were elementary
school graduates (62.9%), ethnic group (77.3%)
and Buddhist (97.4%). The respondents had 5.09
household members and 3.23 of them were
household workforce. They had 10.58 rai of
agricultural area each 15.7 years of experience in
farming and their annual household income was
102,590 baht. Most of the respondents had no
social position. They contracted agricultural
extension worker for 1.34 time and perceived
concerned data for 39.9 times per year on average.

Regarding an analysis of factors related to
the respondent attitudes towards Kai Noi rice
production, 17 independent variables had an
effect on the attitudes (47.60%, R?=0.476). The
rest (52.40%) were influences of other variables
not specified in this study. Based on the
independent variables having on effect on the
attitudes towards Kai Noi rice production (sig. 0.01),
8 variables were found to be positive : sex,
educational attainment, debt, household income,
household members, experience in Kai Noi rice
growing, being a group member, and knowledge

about Kai Noi rice production.



1) Sex There was a statistically significant
relationship between sex an the attitudes. Results
of the study showed that the female respondents
were more interested in Kai Noi rice growing than
the male respondents. This might be because Kai
Noi rice growing is a main activity of farmers in
Xiangkhoung province and rice is a staple food. In
other words, it is a Laotian culture and male is
considered to be the family head as well as the
leader of agricultural practice. Results of the study
showed that most female farmers support
agricultural activities such as yield sorting and
packaging. Other duties of female farmers included
homechores such as cleaning, cooking and child
care-taking. This is different from male farmers
whose main duties are farming and income earning.
Folk culture of Xiangkhoung province determines
makes to be the family head and makes dicision
for their family. Makes are important to the
agricultural sector in terms of workforce such as
land learance, soil preparation and yield delivery.

2) Educational attainment It could be seen
that farmers having high educational attainment
tent to have better attitudes towards those having
low educational attainment. This might be because
those having high educational attainment can
access data on a comparision of Kai Noi rice
production costs and its price in the market. At
present, the price of Kai Noi rice is in egual which
might be because most farmers have been growing
it for along time with various growing method.
Results of the study conform to a study of Kritsada
(2016) which found that education has a positive
relationship with attitudes towards the philosophy
of sufficiently economy. Besides, they suggested
that it should have potential development of
people in the community particularly community
leaders in terms of knowledge, understanding and
good attitudes towards the philosophy of

sufficiently economy. Then, these people will be
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able to transfer concepts of the philosophy to
people in their community continually.

3) Household debt There was a relationship
between household debt and attitude towards
Kai Noi rice growing. It can be seen that debt
problem of farmers is a serious matter happening
for a long time. This financial burden make farmers
suffer a lot caused by loaning for agricultural
investment and household expenses. This
conforms to a study of Ronnarongsuk (2015) which
found that most farmers face debt burden due to
high agricultural production costs. In this case, rice
and cassava groups cannot expect future
production costs and yield price. Consequently,
there is a problem in uncertainty of agricultural
careers and farmers have to look for a sideline
job. This is an alternative for them to find a
supplementally income and reduce debts. It was
also found that concerned public agencies have
to assist them in terms of production costs and
yield price management based on market price
reference and sufficiently for living.

4) Household income There was a
relationship between household income and
attitudes towards Kai Noi rice growing. The total
income has a relationship in the same direction
with debt since the total income has a relationship
with the attitudes. This is due to agricultural
investment gains from loaning while supplementally
incomes has an effect on decreased debts with a
significant level. Since a sideline job does not need
an agricultural costs so the relationship direction
is opposite to the agricultural costs. This conforms
to a study of Kruekum et al., (2019) which found
that increased incomes of a farmer household has
an effect on attitudes towards innovation transfer
from folk wisdoms. Therefore, increased household
incomes tents show knowledge and various
methods about agricultural production which

meets need of the market in terms of quantity
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and quality. This is reliability creation to farmers
and leads to an opportunity to transfer knowledge
and skills to household members. It is on the basis
of the benefit of local wisdoms which help
increase incomes and an economic opportunity.

5) No of household members There was a
statistically significant relationship at 0.05 between
a number of household members and the
attitudes towards Kai Noi rice growing. This is
because a more number of household members
has an effect on a better attitudes towards Kai Noi
rice growing. Many houshold members can do a
lot of activities on Kai Noi rice production. At
present, there is a decrease in agricultural and
household workforce so it needs to hire for
workforce.

6) Experience in Kai Noi rice growing There
was a relationship between experience in Kai Noi
rice growing and the attitudes towards Kai Noi rice
growing. This implies that farmers who have been
growing Kai Noi rice for a long time usually have
better attitudes towards Kai Noi rice growing than
those having less experience. This is because those
having more experience accumulate knowledge
and skills in good practice of Kai Noi rice
production. It conforms to a study of Thongprecha
and Nalampang (2011) which found that farmers
having many years of experience in organic
fertilizer application usually accumulate
knowledge, skills, attitudes and good practice. It
also conforms to a study of Janthong and Sakkatat
(2016) which found that experience in in mango
production had a statistically significant relationship
at 0.01 with the adoption of appropriate agricultural
principles. In other words, farmers having long
experience in mango orcharding are experts and
ready to develop themselves all the time.

7) Being a member of an agricultural
organization There was a relationship between

being a member of an agricultural organization

and good attitude towards Kai Noi rice growing. It
can be seen that farmers who are members of an
agricultural organization usually have better
attitudes towards Kai Noi rice growing under folk
culture than those who are not. This is because
these farmers have opportunities to exchange
knowledge and experience in Kai Noi rice
production. It conforms to a study of
Siriwiriyasomboon (2016) which found that being
a member of an agricultural organization is an
important factor to the adoption of organic rice
production. This is because there are opportunities
to exchange knowledge and experience with other
farmers. Besides, educational trip has a positive
effect on the adoption of organic rice production
due to the application of knowledge and
experience gained from the educational trip.

8) Knowledge about Kai Noi rice growing
There was a relationship between knowledge
about Kai Noi rice growing and attitudes towards
Kai Noi rice growing. This is because increased
knowledge about Kai Noi rice growing tents to
have an effect on good attitude towards Kai Noi
rice production. In Other words, having a body of
knowledge about Kai Noi rice production help
perceive and understand its benefits and good
practice guidelines. This is particularly on method
of production, cultivation, care-taking, harvest and
processing. Importantly, it must put the important
on clean and safe yields under good agriculture
practice. Jiumpanyarach (2017) conducted a study
on factors effecting the sustainability of organic
agriculture in Thailand. It was found that the lesson
from small-scale farmers has similar attitude
towards normal agriculture and organic agriculture
system. However, the decision making to purchase
depends on an idea and behavior of an individual
and household. This included economy, existing
natural resources, knowledge, management,

statistics on demand and supply and possibility



of organic farming. Farm management focusing on
risk reduction, technology, self-capability
perception have an effect on competency of task
performance of personnel of the Bank of
agriculture and Agricultural Cooperative. The
researchers propose that human resource
management is essential to business running of

every organization. It aims to promote potential

Table 1 Factors effecting farmer adoption of rice
practice
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in competition and successful business operation.
Kramol (2014) conducted a study on factors
effecting behaviours on the purchase of organic
agriculture yields (non-toxin) of the farmer market
in Chaing Mai. It was found that consumers having
high educational attainment and income tent to
purchase non-toxin or organic yields mor than

ever.

production technology under good agricultural

Independent variables

Dependent variable

B T Sig.
Sex 119 2.987 .003**
Age -.002 -1.310 191
Marital Status -.002 -.034 973
Education attainment 136 2915 .004%*
Funding source -.056 -1.425 .155
Debts 215 5.031 .000**
Family member .025 2.065 .040*
Family Income -.001 -3.661 .000%*
Farming area -.009 -1.954 .053
Farming experience .007 2.463 .014*
Social occupation -.024 -.310 757
Channels for receiving information .028 215 .830
Agricultural group member 133 3.298 0017
Agricultural staff contact -.029 -.689 .492
Agricultural training/educational trip .013 310 757
Participating in traditional rituals -.059 -1.047 .296
Knowledge about Kai noi rice production 128 10.225 .000**

R® .476 F 15.785 Sig. F .000**

Remarks: * Statistically significant level at 0.05

** Statistically significant level at 0.01
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Conclusions

Results of the study can be concluded that
the Kai Noi rice farmers in Xiangkhoung province
have a high level of attitudes towards Kai Noi rice
production. There are 8 variables having a
statistically significant relationship with the
attitudes towards Kai Noi rice production: sex,
educational attainment, debt, a number of
household members, household income,
experience in Kai Noi rice growing, being a group

member and knowledge about Kai Noi rice growing.

Recommendations

Having experience in training or educational
trip of the respondents make them have increased
attitudes towards Kai Noi rice production.
Therefore, they should be promoted to adopt
modern technology for the production of high
quality Kai Noi rice and processed products. Also
concerned public agencies should extend
knowledge for Kai Noi rice farmers about marketing.
Results of the study indicated that high educational
attainment make the Kai Noi rice farmers have
good attitudes towards Kai Noi rice production.
Hence, the Agricultural extension agency should
send its personnel to visit them continually in
order to perceive problems encountered and help
solve it. Agriculture and forestry personnel,
community leaders and public/private sectors
concerning with body of knowledge building and
technology transfer should play roles in the
promotion and development of Kai Noi rice
production as well as marketing. This will help Kai
Noi rice farmers have increased incomes and

results in a better livelihoods.
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Abstract

This study was conducted to investigate: 1) factors effecting the decision-making to inherit or not
of the dairy cattle farmers’ heirs, and 2) suggestions of the dairy cattle farmers’ heirs A set of
questionnaires was used for data collection administered with 160 dairy cattle farmers’ heirs and
analyzed by using descriptive statistics and Chi-square.Results of the study revealed that The following
were factors effecting their decision-making to inherit or not of dairy cattle rearing: educational attainment,
a number of household farm workforce hired workforce and self peception about their ability with a
statistical significance level at 0.05 However, there was a statistically significant relationship at 0.01 in
terms of sex, marital status, expericnce in dairly cattle rearing and the conformity level.The following
were suggestions: 1) use of new technology and innovation concerning with dairy cattle rearing; 2)
holding a short training course for the dairy cattle farmers’ heirs to replace lack of farm workforce; 3)
creating networks on dairy cattle rearing; 4) promotion of agro-tourism together with dairy cattle rearing
for alternative and supplementary income gonerating.

Keywords: Decision-making, dairy cattle rearing inheritance, farmers’ heirs
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Table 1 Factor having a relationship with the heritance of dairy cattle rearing of dairy cattle rearing of
the respondents
n=160

dependent variables .
Independent variables X df Sig
inheritance non-inheritance

Educational attainment

Primary school 16(10.00) 4(2.50) 11.255 4 024
Lower secondary school 21(13.13) 0(0.00)

Upper secondary school 30(18.75) 6(3.75)

Higher Vocational certificate 21(13.13) 6(3.75)

or equivalent

Bachelor’s degree and above 37(23.13) 19(11.88)

A number of household farm workforce

1-3 persons 60(37.50) 7(4.38) 8.878 2 012"
4-6 persons 52(32.50) 23(14.37)
7 persons and above 13(8.13) 5(3.13)

A number of hired workforce

None 61(85.92) 10(14.08) 4.533 1 033
Yes 64(71.91) 25(28.09)

Perception aboutown ability

High 99(61.88) 21(13.13) 7.810 2 0207
Moderate 23(14.37) 10(6.25)
Low 3(1.88) 4(2.50)

Sex
Male 93(58.13) 18(11.25) 6.791 1 009"
Female 32(20.00) 17(10.63)

Marital status

Married 85(87.63) 12(12.37) 13.020 1 000"
others 40(63.49) 23(36.51)
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Table 1 Factor having a relationship with the heritance of dairy cattle rearing of dairy cattle rearing of

the respondents (Cont.)

dependent variables

Independent variables X df Sig
inheritance non-inheritance
Experience in dairy cattle rearing
No 2(28.57) 5(71.43) 10.518 1 001"
Yes 123(80.39) 30(19.61)
Referal group conformance
High 94(58.75) 16(10.00) 14.885 2 001"
Moderate 26(16.25) 12(7.50)
Low 5(3.13) 7(4.38)
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Abstract

The objectives of the study were to investigate; 1) farmers’ backgrounds on social and economic
characteristics, 2) farmers’ adoption of organic rice production, 3) factors affecting to farmers’adoption
of organic rice production and 4) problems and suggestions about organic rice production. The sample
were 45 farmers. The interview form was created to collect data between May-September 2022. The
collected data were analyzed for frequency, percentage, mean, standard deviation and multiple
regression. The study results found that the farmers’ adoption of organic rice production, all the average
on a high level. Factors related to the organic rice production were a positive relationship including
income from organic rice production, experiences in organic rice production and receiving information
about organic rice production were statistical significance at 0.05, level of education and income from
organic rice production were statistical significance at 0.01, respectively. The most problem of organic
rice production was natural disasters.

Keywords: Adoption, cultivation, organic farming, rice
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tlouiian 18.50 Afssiol (Table 1)
Table 1 Independent factors of farmers adoption of organic rice production
(n=45)
Personal economic and social factors Percentage X SD

Sex (male) 60.30 - -
Age (year) - 49.10 10.58
Marital status (married) 90.60 - -
Education (High school or vocational certificate) 45.20 - -
Level of education (years) - 10.40 4.30
Household members (number) - 2.80 0.85
Income from organic rice production (Baht) - 211,220.50 98,445.20
Other income (Baht) - 105,060.90 30,890.55
Product (ton) - 13.40 4.80
Experiences in organic rice production (years) - 5.30 1.55
Size of land holding (rai) - 22.70 8.37
Labor (number) - 3.30 0.55
funding source (personal) 43.80 - -
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Table 1 Independent factors of farmers adoption of organic rice production (Cont.)

Personal economic and social factors Percentage X SD
Liabilities (Baht) - 98,223.50 23,653.25
Knowledge and news about organic rice (agricultural 90.50 - -
extension officer)

Training about organic rice production in last year (times) - 4.80 0.80
Contact with the government officials and private - 7.60 2.15
sectors in last year (times)

Receiving information about organic rice production in - 18.50 5.20

last year (times)
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5. MspanduduNIsiuAeILarn1sinnig
Mé'amslﬁmﬁ'm (Harvest and Postharvest
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Table 2 Level of adoption of organic rice production

(n=45)
Adoption X SD Level
Cultivated Area 4.64 0.22 Highest
Seeds 4.35 0.36 High
Production 3.95 0.68 High
Disease and Pest Management 4.00 0.58 High
Harvest and Postharvest Management 4.27 0.42 High
Marketing 3.97 0.60 High
Total 4.20 0.48 High
Remarks:  4.51-5.00 Highest 3.51-4.50 High 2.51-3.50 Moderate 1.51-2.50 low 1.00-1.50 lowest



@ 9. WANNSSUNISINUAS 6(2):108-118
J. Agri. Prod. 2024

Tatedifnadenissauiuntsnind1idunsd
nsideadailinstinseinisannesnyga
emanuduiusseninaiudsdass fuduwusanu
TMLUsBdsELRazAllinanefLUIRINLINTDY
Wigdla Tneidenduusdasediuiu 13 muds loun
918 SnlFsunsAnw aundnlusieu sold
nn1sHERdBunTd s1elddu 9 SurunandEn

4179un3d Usraunisallun1suand1idunssd wun

¥

NUNDDATDY KII9U NLAY F1WIUVBINSHNBUSY

e

a 19 a

WgITUAISHNANT1IBUNTE 91UIUVBINTSARRBNAY

% v o

Winthivessguazionyu n1slasudeyadnians
Aeatun1snand1Bunis wavdruduusany fe
MsgeNsuNsHAnT1BUNES (Aadeveinisuousu
373)

Fudsdastmunldtunsmsaaeu usiaze
Lifidnanduiusganin 0.70 AeznelfiAndam
AUFUNUSTENI9ALUTBaTE A8 ULD
(Multicollinearity) suilunisazifindoauufigiu
fiffumadamsieszianneswygn

NANISIATIERNUIN A1 Sig. of F = 0.000
wanedfulsdasyegnatios 1 fuusidanudinius
aghefldudfynadi wazidofinnsandiulsdase
fifnasonssensunsuanddunsdesnadivuddy
meadAnU N 5 fauus fe seldannisuan
I18unsd Uszaunisallunisndndidunse way
nslésudeyatmansiieatunisudndndunid el
Auduiusegnadifudfy 0.05 dnsnandlisu
Msfne wazn1siineusufeItunsnandidunss
Fafiauduiudednaivedifey 0.01 faudsdase
W 13 fudsanunsanensainsivasuulaves
fuUsnu Fenisgeusunswinddunidedseuas
4250 (R? = 0.425) squziisovay 57.50 wna1ndade
3u 9 (Table 3) lawaunsaodulouaziansaina
Ml

1. Fmoufldsunsfinw Sauduiusedis
NeEdRTIsEU 0.01 funiseensunIHaEn

A

a ~ ¢ A = S|
1IUNTY Luaﬂf\ﬂﬂLﬂ“l'_‘}(ﬂiﬂiw&lﬂqﬁﬂﬂwqiuigﬂUquﬁ

e ED
=

[asd

)

€

&

al

y3afldruudnlasunis@nwiunn Suuildugeusu

a &

aq a wa aa a ! Y a
’Jﬁﬂ?iﬂg“u maaﬁmimamwu@mmwLLazﬂEﬂ,mnm

)

Usglovidudesuazfuslanuinuniulusae

o

FIEOAAAIAUIIUIIUDY DTITTU UAZAMY (2565)

fiwudn inwnsnsfifiszdunisfnungadu eyl
inwmsnsBensuNsUgndBunEdifiuiniu esan
nsAnwagyiouinuausalunsiteuiuinnssy
TifiAntu Vilfinumsnsdann fanu uazUsediy
Ha i dnnssuanidlunsiinmsinensyesmuies
wAuanAafuILATeves aeviull wazany (2565)
fnud sedunsnlifianuduiudiunsufoa
PNLNINTTINYATBUYREvRUNUAINIEANINBUNSE

2. s1eldnnnisudnd1idun3d Tanuduiug
agaiedfyn1sadfvisediu 0.05 funiseeusu
nsuaRtBuNd esnnandntduniedudin
Aflsdmiedeutaganindmluiinaauuuly
asiadl wazdudnifimnudesnisinnvesuilaa
A¥nguam iliinuasnsiseldannisadanuas
Frmirednduniddiuty washliAnnsouiy
Fnawand1nBunisundumalude Seaenadaiv
Adeues Ustuanssal uaznaude (2562) fiwuin
Hademamsughafifinruduiusesaidoddymis
afRfunssousuMsdansauhduthty Aeseld
wislumsugninduefy wiusnssiumiafores
9 uazany (2564) ivuin seldlsifiauduiug
Aun1sgausumalulagnisndnianisaninuves
BRSNS

3. Uszaunisallunsuanda8unsd daiy
Fuiudoenaliuddnymeatinfisestu 0.05 funseausy
nsuand1ndunid esaninuasnsdinlngdu
inwnsTdongrouinegs uaziivszaunmsaflunisimne
Ugndrundunaiuiu leedulngiluinuasns
fiflsgfunisnudouinegs Seilinunsnsdesnis
Wannauedliviugaady uwasdunldulunisseusy
nsnARdBunIsandudie Seaeandestunuidy
o4 algydl waznma (2561) fnudn Uszaunisal
Tunisugndnlnaiianuduiusedsiidod Ay
MeadAfuNsEaNFUNSNETINAN NN SUR TR
M5nERSTIR (GAP) Lilesanninuasnsfitiuszaunisal
Tun1sugndnalnasnnifugindesiaundaiesuas
wiongeusuing nslual 9 egiave Jaduuiliy
Tunssaniuaniudae udumnensiuauidevs
AAfa wavAnlz (2564) finuin Uszaunsaflunisvi
nsinuaslifianuduiusiuniseensumsliadunie
lunsmindngitreunynsns



4. nsfineusuiieafunisuand1idunid
fiauduiusedaiveddynisadfvisedu 0.01
funssenunisnand1adunis iesaninunsns
nsefindnddunidiiiediming desléfunisiin
susuiBIfunsHART1BunIdluyn 9 Jegudn
JomlfiAnniseensuisnisnant1adunisuiniu
anulUsne Seaenndestunuidoves intad uavane
(2565) finuin nsfiinumsnsldidrsunistineusy
wialulaBifetunisudnailenats o Sea nuasns
sz §ildluufoaldnnndnumsnsiilaidnsu
NINNBUINLDY LALANANAUNUITEVDI NgYatinun
wazAniz (2564) finuin msiineusuBessuu GAP
LiflenuduiusiunmsuiRmussuuansgIunens
fRuazmnzauvoanuasNstUgnuzaig

5. msldsudeyatnansiisafunisnand
Bun3d fianuduiusedadiveddoyneadaiisedu
0.05 funisgeniunisuand1a8unid 1iesan
Tudagdununsnsaunsadndedeyatnasifeddiu
nsudnd118un3dldine esvniiunasninug

9. WAMNSSUNISINUAS 6(2):108-118
J. Agri. Prod. 2024

Renduinduvddegseumveanunsns lidesdu
P TiAeades andedsfinisng 4 9ntmans
vannvanggaIns Mnfleuthuinuasns swdsdoya
Tuszuueeuladiifideyainnunelfinuasnslddua
FJeviliiinwasiinniseeuiunazaiunsalinug
AlgzululdauAnyselovifunues Jsaonndasiu
ATves 1ddnal uazaae (2564) iwuin inwasns
Aldzuiinaaduvszd fnslimeluladnisnan
alenmnindienisdnudsfaiagtonaninnin
inwasnsldFuTNases Losninuasnsiléius
ansiunsidmalulagnisudndilennningae
nsdnuAshazdona arilauiaudile uay
anunsathldufoRlafninnussnsilasusinasies
WALANAAUNWITEVRY WAIATIA wazAMy (2564)
finuin mssudeyatmansiieaiunismizugnil
Tuszuuinwasiialifianuduiusfuniseonsy
nsduasudgniivdnluszuunisimizgndidves
\NWAINT

Table 3 Multiple regression analysis of factors related to farmers adoption of organic rice production

Variables Coefficient (b) t P-value
Age (years) 0.001 0.142  0.887
Level of education (years) 0.018 2.658  0.009"
Household members (number) -0.097 -1.480  0.142
Income from organic rice production (Baht) 0.025 2220  0.023
Other income (Baht) -0.003 -0.575  0.566
Product (ton) -0.048 -1.142  0.255
Experiences in organic rice production (years) 0.002 2.108  0.032°
Size of land holding (rai) -0.010 -0.923  0.346
Labor (number) 0.002 0.826  0.112
Liabilities (Baht) -0.176 -1.978  0.107
Training about organic rice production in last year (times) 0.021 2.888  0.006"
Contact with the government officials and private sectors in last -0.085 -1.112 0.284
year (times)
Receiving information about organic rice production in last year (times) 1.768 2062  0.044°

Constant 14.980

R*=0.425 F=4233 Sig of F = 0.000

Remarks:

" Correlation showed significant at the 0.05/0.01 level
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Table 4 The problem of organic rice production

mwmﬁsmmaﬁuﬁwasﬂgﬂﬁﬁmﬂuﬁmumn et
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(n=45)
Problems X SD Level
Cultivated area 2.10 0.25 low
Water source 3.68 0.48 High
Production process 2.25 0.39 low
Post-harvest management 2.60 0.58 Moderate
Natural disaster 4.50 0.13 High
Insect pests 3.75 0.36 High
Price of organic rice products 1.15 0.04 lowest
Agent 1.34 0.14 lowest
Organic rice market 1.42 0.18 lowest
Liabilities 274 0.62 Moderate
Health 1.70 0.20 low
Knowledge about organic rice 1.45 0.16 lowest
News about organic rice 1.20 0.07 lowest
Contact with officials 2.52 0.46 Moderate
Total 2.30 0.30 Low

Remarks: 4.51-5.00 Highest ~ 3.51-4.50 High

2.51-3.50 Moderate

1.51-250 low  1.00-1.50 lowest
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Abstract

Biochar is the agricultural waste that proceed by pyrolysis system under weathering without
oxygen. This research aims to study the effect of biochar from corncob and rice husk on soil properties
by incubation technique in sandy loam soil under close system at 0, 60 and 120 days after application.
Split plot in completely design was created with 4 replications consisting main-plot (corncob and rice
husk) and sub-plot as various rates (0 2.5 and 5.0% w/w). Corncob biochar at 5.0%w/w caused the
highest soil pH and electrical conductivity at all periods of incubation. Application both of corncob
and rice husk biochar at 5.0% w/w proved with the highest of organic matter. After incubation 120
days, rice husk biochar at 5.0% w/w provided the peak of cation exchange capacity (CEC) in soil sample.
The available phosphorus and exchangeable potassium were increased by applying both of corncob
and rice husk biochar at rate of 5.0% w/w in all stages of incubation. Moreover, all types of biochar at
rates of application (2.5 and 5.0% w/w) could step-up the amounts of calcium, magnesium and sulfur
exchangeable forms depending on time of incubation. Whereas addition 2.5% w/w of both corncob
and rice husk biochar decreased the amounts of iron extractable and manganese. Corncob and rice
husk biochar at rate 2.5 and 5.0% w/w could improve the level of extractable zinc but could not effect
on extractable copper in soil sample.

Keywords: Soil amendment, plant nutrition, biochar
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Table 1 Chemical properties of biochar materials before incubation experiment

Property Corncob biochar Rice husk biochar
PHws) 10.73 7.59
ECis (US cm™) 1,650 493
OC (%) a.1
OM (%) 10.6 7.0
CEC (cmol kg™) 48.0 45.5
Avail. P (mg kg™) 908 658
Avail. K (mg kg™) 3,938 1,397
Avail. Ca (mg kg™) 1,800 1,196
Avail. Mg (mg kg™) 707 749
WS. Cu (mg kg™) ND
WS. Fe (mg kg™) 12.4 8.3
WS. Mn (mg kg™) 23.1
WS. Zn (mg kg™) 42.1 17.3

Remarks:

Avail = Available; WS = Water Soluble element; ND = Not detected
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Table 2 Effect of biochar on some soil chemical properties with incubation 0 day

Treatment  pH.s EC(1:5)_1 oM CEC . i ¢ c M >
(uScm™) (%) (cmolke™) L —

Main plot

CCB 7.16a 180a 1.69a 5.88b 19.1 258a 475b 36 12.2

RHB 6.82b 126b 1.58b 6.53a 18.2 134b  502a 36 13.0

F-test * ** *

NS *x *x NS NS
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Table 2 Effect of biochar on some soil chemical properties with incubation 0 day (Cont.)

Tretment o ECe1s) oM CEC P K Ca Mg S
reatmen PH .25 . ,
(Secm™ (%)  (cmol kg™) mg kg

Sub plot

0% (w/w) 6.68c 115¢ 1.53b 5.62c 10.7c 31c 411c 34b 10.5b
2.5% (w/w) 7.03b 155b 1.59b 6.28b 16.9b  226¢ 491b 37a 13.9a
5.0% (w/w) 7.28a 189a 1.78a 6.72a 28.3a 332a 564a 38a 13.5a
MainxSub

CCB 0% 6.68d 115d 1.53 5.62d 10.8 3le 411e 34 10.5
CCB 2.5% 7.20b 185b 1.68 5.86¢cd 17.3 320b 466d 37 11.9
CCB 5.0% 7.62a 239a 1.86 6.15C 29.3 423a 548b 38 14.3
RHB 0% 6.68d 115d 153 5.62d 10.8 3le 411e 34 10.5
RHB 2.5% 6.87cd 124cd 1.50 6.69b 16.5 132d 516¢ 37 13.5
RHB 5.0% 6.93bc 139c 1.71 7.28a 27.3 240c 580a 37 15.0
Grand Mean 6.99 152 1.63 6.20 18.62 196 489 36.2 12.6
F-test ** ** NS NS ** * NS NS
CV (%) 1.17 6.18 5.31 3.90 12.29 11.96 3.39 5.16 11.94
Remarks: CCB = corncob biochar; RHB = rice husk biochar; NS Not significant

Mean in the same column followed by different letters were significantly different by LSD test at

*P <0.05 %P <0.01
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Useloilluiu Sanduudsiumudsnnavesmdinim
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TuAufianfintuandfuauaunnsssznisiuiu
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Table 3 Effect of biochar on some Soil chemical properties with incubation 60 days

ECis) oM CEC P K Ca Mg S
Treatment pH.,5 " 4
(uScm™) (%) (cmolkg™) g e e

Main plot

CCB 7.32a 215a 1.63 5.47 24.0 299a 552 35b 18.9b
RHB 6.58b 178b 1.58 5.46 24.0 137b 555 38a 23.1a
F-test ** ** NS NS NS ** NS * *
Sub plot

0 % (w/w) 5.87c 189b 1.45b 5.29 13.5¢ 33c 498b 34b 16.6b
2.5% (w/w)  7.28b 182b 1.55b 5.51 230b  271b 561a 37a 23.1a
5.0% (w/w) 7.70a 218a 1.80a 5.59 35.5a 350a 601a 39a 23.4a
MainxSub

CCB 0% 5.87d 189bc 1.45 5.29 13.5¢ 33e 498 34 16.6¢
CCB 2.5% 7.69b 199b 1.58 5.29 22.5b  396b 568 36 19.9b
CCB 5.0% 8.40a 257a 1.84 5.83 36.0a 467a 590 36 20.3b
RHB 0% 5.87d 189b 1.45 5.29 13.5¢ 33e 498 34 16.6C
RHB 2.5% 6.88¢ 165¢ 1.52 573 235b  146d 554 39 25.8a
RHB 5.0% 6.99¢ 179¢c 1.76 5.34 35.0a 233c 613 41 26.8a
Grand Mean  6.95 196 1.60 5.46 24.0 218 553 36.5 21.0
F-test ** ** NS NS NS ** NS NS *
CV (%) 1.34 9.04 6.15 5.84 5.29 4.32 6.63 592 10.82
Remarks: CCB = corncob biochar, RHB = rice husk biochar; NS = Not significant

Mean in the same column followed by different letters were significantly different by LSD test at

*P < 0.05 **P<0.01
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Table 4 Effect of Biochar on some Soil chemical properties with Incubation 120 days

ECs) oM CEC P K Ca Mg S
Treatment pH .5 4 "
(uScm™) (%) (cmol kg™) mg kg™

Main plot

CCB 6.75a 294 1.62 6.17b 22.5 314da 545 37 21.8b
RHB 6.09b 284 1.71 6.50a 21.2 149b 551 38 23.8a
F-test ** NS NS * NS ** NS NS *
Sub plot

0% (w/w) 5.52c 285 1.48b 5.76C 10.5¢ 32¢c 507c 34c 18.7b
2.5% (w/w) 6.51b 282 1.52b 6.18b 19.1b  287b 552b 38b 26.0a
5.0% (w/w) 7.23a 300 1.98a 7.06a 35.9a 375a 586a 41a 23.8a
MainxSub

CCB 0% 5.52c 285 1.48 5.76d 10.5 32e 507 34 18.7b
CCB 2.5% 6.70b 285 1.43 6.01cd 19.5 427b 550 37 19.3b
CCB 5.0% 8.03a 312 1.95 6.74b 375 483a 578 40 27.4a
RHB 0% 5.52c 285 1.48 5.76d 10.5 32e 507 34 18.7b
RHB 2.5% 6.33b 279 1.62 6.35bc 18.7 148d 553 39 24.5a
RHB 5.0% 6.42b 289 2.01 7.38a 34.3 268c 595 43 28.2a
Grand Mean 6.42 289 1.66 6.33 21.8 231 548 37.9 22.8
F-test ** NS NS ** NS ** NS NS **
CV (%) 1.99 11.19 9.42 1.99 7.50 5.46 2.20 4.33 11.44
Remarks: CCB = corncob biochar; RHB = rice husk biochar; NS = Not significant

Mean in the same column followed by different letters were significantly different by LSD test at

*P < 0.05 ** P <0.01

YSnasmemnaiasuviainisunay wuinnsly
B manndadnlnalazinau 8951 5.0 Wesilud
w/w dealiusinanndniiatalalupuitesniings
Taldghudnanmdanisuuiu 60 way 120 Fu 83 Dume
et al (2016) 1euNNMSIaUTINMANLURDN
nun tazdednlnalugnst 0 5 10 wag 15 fusie
wenens yhliusunannaniiatalalufuiidanas
winULRuTiszezng 3 Weu uwaznsiaudanm
nFednlng uazinau om31 5.0 wWesidud w/w
vl daiadnldludu dangeaniiszes
MIULAY 120 $u Fnanesiussneuresuianmes

fiUsnausaniags fio 23.1 nfudedlandy dw
NUITB0e Abujabhah et al. (2016) UuauTINN
JuAvAuTINTeY AUSIU wagAusIUYUNI Y
Tudn31 0 2.5 5 uay 10 wWesdud w/w msldtuTnm
WS danadalalufuiausiagan
ANAIIINENTUAIUAN MAIUNTIMAUAUWIY 10 1Fiau
%4 Hailegnaw et al. (2020) Teu@anmdnsn 0.5 2
5 way 8 Wodiud wiw vufudwiedau way
Sruwniler wuAudE A1 pH < 6.00 M3ldEuTanm
nndnsdamaliviinauusniiaiataldlufvanas
Vinadsnsafiatalaluiuiutuannsidauganm



v
o

V4 2 wila way 2 8031 TneUSunadenedfiatalaien
gaganaensrEENITUNAUAINUS U IMYRIdIne d
TAmsedild (Figure 1) aonpdasfiurunnasives
Hass et al. (2012) mstAuaudinmainyalaficiu
nszurunsinlslada 350 way 700 esdwadoa
Tughsfiuanseiulusaufuiuuiy 8 dUani vl
Vinadanzanannlglufufisiu dounsldauganm
NnFatlnm wazunaulusnst 2.5 uag 5.0 wWesibud

9. WAMNSSUNISINUAS 6(2):119-131
J. Agri. Prod. 2024

w/w yiliUSinameunafiadaldlufusiniifisu
MUANARBASLIZNTUNAY Fdenndesiy Tsai and
Chang (2019) wuhmsuumuinwTAuAus AT
Rz Rudunsndntiesfiwnadniien vinlvsina
noswnsfiatnldlufuimanas uilufumiefidunsn
W@ntipenisidanuiinnmyldaundinisuaivsuna
neumsiadnldganindunuas Bamuuanssil
onainaunndnvarvenionuildlunsinm

Mn
10 CCB 0%
i a a b
¥ 5 Laop? W CCB 2.5%
on €
S
~ 0 I CCB 5.0%
> wn wn
s PP I RHB 0%
o Ao
e o o
S & I RHB 2.5%
i
Cu
1.5 CCB 0%
'T‘m 1
¥ 1 CCB 2.5%
‘é” 0.5
= CCB 5.0%
O
0 i
0Day 120 ERHBO%
Days @ RHB2.5%

Figure 1 Effect of biochar on micro elements in soil after incubation

Fe
150 CCB 0%
o 100 gt 1 CCB 2.5%
g 50 ‘
- I CCB 5.0%
0 I I I
Days @ RHB25%
Zn
30 CCB 0%
~ 4 a
Ton 20
A "o | |, mCcB25%
o 10 b
£ ﬁ dldl 4
= o ] | CCB 5.0%
? 2 9
2 g & I RHB 0%
© o o
3 X I RHB 2.5%
-l
d3UNaN133Y

nsldauganmandadnilng Juuilduyihld
Araudunsa-analuiu wazanimdiliinludu
Wsnnndign nslidudinmaindsdninanazunay
8n51 5.0 Wesidud wiw dwaliuinadurseag
fifasgannszeznsuniu Msldanuginimainunay
Tudmsn 5.0 Wosidus w/iw vilvirauquaniasu
wasleosulufuiidngegn fszeznisun 120 Ju

AT HEAIUTIATNNTIT I INALALLNAUNEDIDR ST
yilrUsunueanasai dulsslovd wasuSunw
TnunadeuAvanasuladaiiudy nslaanudinm
1NwNaY 9971 5.0 Waswusd wiw vinlduSunwu
a a ° o A a a

wAamey wunddey wasiusduiuanuaeulelufu
genaalusvognsuudiu 60 uag 120 Tu n1slda
= o YV Y & & 6

FINNANFITIING waENaUSATT 2.5 lWasbud w/w
ylfiuSunanndn wazwusndanadalalufivanaa



@ 9. WAMNSSUNISINUAS 6(2):119-131
J. Agri. Prod. 2024

deteusunslillddnugnnin Fansldandanimann
Fadilne uasunausaesdasiliUSINadingd
fafnldlufuganinnisliladudinm msiluly
Uszleailuewianmisvheudseluaninlsuniie
POUAUDIADNITIATEYUDINY lUdnI1VeIaIUuTININ
1 2 fomnzanoglutag 7.5-15 dusiols

AnAnssuUsEnA

YV UAMNUNITANITEAUTUANAAN WA
WTInedewily “vuAviung” Usedndnisfinm
W.A. 2563 Laza1v1UgNeAIans AMTNANNTIY
nM3inwRs nAnerdeudld feynsizvigunsal
\nTesilonaviosufrAnsluauide

LANE1581989

Uz #3BuMee us 1M5ins @3135 uuaniny
A SuAY wazle AnRn1AIna. 2556.
29AUTENBUNIUAT LATNENTINIAUDIND
FadnlnedildsudninasnszeznisiAuie
WAYAIUVILLLUAL. NTUTEAIVINTWYIR
UNINGFUNYATANEAT INYUYATIUNIUAY
adii 10, UM INYNEENYATANERS 6-7 SUIAL.
UMINYIFELNYATAIENS, J9nTauATUFY.
U. 165-178.

Uszdaas Soulnysal 9n31u vieunds algidl quf
aauy Ynun wasying 5191504, 2563, M3
AasginuantivesnuiinInanwnauLae
Fadnlnaiteusulgsiu. Msmsivmmdsny
AUy 3(3): 74-79.

wun3 Jgeymes wazdwsy watiow. 2559. NSy
Fefrlnandnnaunuemsnandnsagululn
Qﬂwauﬁmﬁm. NTEITNYAS. 32(1): 111-117.

Snova 91wl fyavus Yiedn uazossaum ieuduns.
2560. autifveslulevifinananiawdinlng
uazdnannlunsliianuiuusiu. 115en933
wazimul dlasasnsallunszususyudud
12(1): 53-63.

a193n Algaly wazlasyn semusuiasy. 2558.
mswanpaamAlaeliaunwdindaain

’;’aqmﬁaﬁwwmimwm. NIANTINGIANEANT
Uszgne 4(4): 95-102.

Vi3580 MW 35YAs 03UTEN WinAauzlavs e fig
NINUS uarauyIn YANENNT. 2563, Havealy
yalnuazauiinmseauivnuaiivesiunay
massydulnvesinnaveuiusniuldadiugn
luanmaunse. 13ansmemanswaznalulag
28(2): 343-355.

LEAUS MUY, 2557, wavasaudaninainbdli
wazknauRanandaLazUsEansninnisgaly
Tulaswuresimiugdbum 1. nsansinermans
wazimalulad uminendeguasivsil 16(1):
69-75.

wa1ld Fnsnay wagvded ASYS. 2564, At
wazmsUszgndliiieinunsnssuegsdadu.
dlinfunaIN iU INe de, ngamne.

Abujabhah, 1.S., R. Doyle, S.A. Bound and J.P.
Bowman. 2016. The effect of biochar loading
rates on soil fertility, soil biomass, potential
nitrification, and soil community metabolic
profiles in three different soils. Journal of
soils and sediments 16: 2211-2222.

Addisu, A.S. and E.G. Seyoum. 2021. Effect of
incubation study of coffee husk on the
amendment of chemical properties on acid
soil. International Journal of Research
Studies in Agricultural Sciences 7(7): 35-41.
Available: DOl:http://dx.doi.org/10.20431/
2454-6224.0707004.

Amonette, J and S. Joseph. 2009. Characteristics
of biochar: micro-chemical properties. pp.
35-45. In: J. Lehmann and S. Joseph (eds).
Biochar for Environmental Management:
Science and Technology. Earthscan, United
Kingdom.

Batista, E.M.C.C., J. Shultz, T.T.S. Matos, M.R.
Fornari, T.M. Ferreira, B. Szpoganicz, R.A.
Freitas and A.S. Mangrich. 2018. Effect of
surface and porosity of biochar on water

holding capacity aiming indirectly at



preservation of the Amazon biome. Scientific
Reports 8(1): 10677.

Beretta, AN., A.V. Silbermann, L. Paladino, D.
Torres, D. Bassahun, R. Musselli and A. Garcia-
Lamohte. 2014. Soil texture analyses using
a hydrometer: modification of the Bouyoucos
method. Ciencia e investigacion agraria:
revista latinoamericana de ciencias de la
agricultura 41(2): 263-271.

Brewer, C.E., R. Unger, K. Schmidt-Rohr and R.C.
Brown. 2011. Criteria to select biochars for
field studies based on biochar chemical
properties. Bioenergy Research 4: 312-323.

Camps-Arbestain, M., Q. Shen, T. Wang, L.V.
Zwieten and J. Novak. 2017. Available
nutrients in biochar. pp. 109-125. In: B. Singh,
M. Camps-Arbestain and J. Lehmann (eds.).
Biochar: a guide to analytical methods. Csiro
publishing, Australia.

Cheng, C.H., J. Lehmann and M.H. Engelhard. 2008.
Natural oxidation of black carbon in soils:
Changes in molecular form and surface
charge along a climosequence. Geochimica
et Cosmochimica Acta 72(6): 1598-1610.

Chintala, R., J. Mollinedo, T.E. Schumacher, D.D.
Malo and J.L. Julson. 2014. Effect of biochar
on chemical properties of acidic soil. Arch.
Agron Soil Sci. 60(3): 393-404. Available:
https://doi.org/10.1016/j.¢ca.2008.01.010.

Deenik, J.L., A. Diarra, G. Uehara, S. Campbell, Y.
Sumiyoshi and M.J. Antal Jr. 2011. Charcoal
ash and volatile matter effects on soil
properties and plant growth in an acid
Ultisol. Soil Science 176(3): 336-345.
Available: DOI:10.1097/5S.0b013e31821fbfea.

Downie, A., A. Croky and P. Munroe. 2009. Physical
properties of biochar. pp 13-34. In: J.
Lehmann and S. Joseph (eds). Biochar for
Environmental Management: Science and

Technology. Earthscan, United Kingdom.

9. WAMNSSUNISINUAS 6(2):119-131
J. Agri. Prod. 2024

Dume, B., D. Ayele, A. Regassa and G. Barecha.
2016. Interactive effects of biochar in soil
related to feedstock and pyrolysis
temperature. American—Eurasian Journal of
Agricultural and Environmental Sciences
16(3): 442-448. Available: DOI:10.5829/idosi.
aejaes.2016.16.3.12880.

Dume, B., D. Ayele, A. Regassa and G. Berecha.
2017. Improving available phosphorus in
acidic soil using biochar. Journal of Soil
Science and Environmental Management
8(4): 87-94. Available: https://doi.org/10.5897/
JSSEM2015.0540.

Feng, H., J. Guo, S. Malghani, M. Han, P. Cao, J.
Sun, X. Xu, X. Xu and W. Wang. 2021. Effect
of soil moisture and temperature on
microbial regulation of methane fluxes in a
poplar plantation. Forests 12(4): 407.
Available: https://doi.org/10.3390/f12040407.

Food and Agriculture Organization of the United
Nations. 2008. FAO Fertilizer and Plant
Nutrition Bulletin. Food and Agriculture
Organization of the United Nations, Rome.

Graber, E.R, B. Singh, K. Hanley and J. Lehmann.
2017. Determination of cation exchange
capacity in biochar. pp. 74-84. In: B. Singh,
M. Camps-Arbestain and J. Lehmann (eds.).
Biochar: a guide to analytical methods. Csiro
publishing, Australia.

Hailegnaw, N.S., F. Mercl, K. Pracke, L. Praus, J.
Szakova and P. Tlustos. 2020. The Role of
Biochar and Soil Properties in Determining
the Available Content of Al, Cu, Zn, Mn, and
Cd in Soil. Agronomy 10(6): 885. Available:
https://doi.org/10.3390/agronomy10060885.

Hass, A., JM. Gonzalez, .M. Lima, H.W. Godwin,
J.J. Halvorson and D.G. Boyer. 2012. Chicken
manure biochar as liming and nutrient source
for acid appalachian soil. Journal of
Environmental Quality 41(4): 1096-1106.



@ 9. WAMNSSUNISINUAS 6(2):119-131
J. Agri. Prod. 2024

Available: https://doi.org/10.2134/
jeq2011.0124.

Inal, A., A. Gunes, O. Sahin, M.B. Taskin and E.C.
Kaya. 2015. Impacts of biochar and processed
poultry manure, applied to a calcareous soil,
on the growth of bean and maize. Soil use
and Management 31(1): 106-113. Available:
https://doi.org/10.1111/sum.12162.

Jabin, P.P.N. and B. Rani. 2020. Effect of biochar
and farmyard manure on soil chemical
properties at different periods of incubation.
Journal of Soils and Crops 30(2): 213-220.

Liang, B., J. Lehmann, D. Solomon, J. Kinyangi, J.
Grossman, B.O. Nell, J.O. Skjemstad, J. Thies,
F.J. Luizao, J. Petersen and E.G. Neves. 2006.
Black Carbon Increases Cation Exchange
Capacity in soils. Soil science society of
America journal 70(5): 1719-1730. Available:
https://doi.org/10.2136/5s5aj2005.0383.

Liu, Y., M. Yang, Y. Wu, H. Wang, Y. Chen and W.
Yu. 2011. Reducing CH, and CO, emissions
from waterlogged paddy soil with biochar.
Journal of Soils and Sediments 11: 930-939.

Mohan, D., K. Abhishek, A. Sarswat, M. Patel, P.
Singh and C.U. Pittman Jr. 2018. Biochar
production and applications in soil fertility
and carbon sequestration-a sustainable
solution to crop-residue burning in India. RSC
advances 8(1): 508-520. Available:
DOI:10.1039/C7RA10353K.

Ngalani, G.P., F.D. Kagho, N.N.C. Peguy, P. Prudent,
J.A. Ondo and E. Ngameni. 2022. Effects of
coffee husk and cocoa pods biochar on the
chemical properties of an acid soil from West
Cameroon. Archives of Agronomy and Soil
Science 69(5): 744-758. Available: https://
doi.org/10.1080/03650340.2022.2033733.

Shah, T., S. Khan and Z. Shah. 2017. Soil respiration,
pH and EC as influenced by biochar. Soil and
Environment 36(1): 77-83. Available: DOI:
10.25252/SE/17/51184.

Singh, B., M.M. Dolk, Q. Shen and M. Camps-
Arbestain. 2017. Biochar pH, electrical
conductivity and liming potential. pp. 23-38.
In: B. Singh, M. Camps-Arbestain and J.
Lehmann (eds.). Biochar: a guide to analytical
methods. Csiro publishing, Australia.

Tabatabai, M.A. 1983. Sulfur. pp. 501-538. In: A.L.
Page (eds.). Methods of soil analysis part 2.
America Society of Agronomy Monograph.
No. 9. Madison, Wisconsin. USA.

Tsai, C.C and Y.F. Chang. 2019. Carbon dynamics
and fertility in biochar-amended soils with
excessive compost application. Agronomy
9(9): 511. Available: https://doi.org/10.3390/
agronomy9090511.

Vidana-Gamage, D.N., R.B. Mapa, R.S. Dharmakeerthi
and A. Biswas. 2016. Effect of rice-husk
biochar on selected soil properties in tropical
Alfisols. Soil Research 54(3): 302-310.
Available: https://doi.org/10.1071/SR15102.

Walkley, A and I.A. Black. 1947. Chromic acid
titration method for determination of soil
organic matter. Soil Science Society of
America Journal 63: 257.

Wang, T., M. Camps-Arbestain, M. Hedley and P.
Bishop. 2012. Predicting phosphorus
bioavailability from high-ash biochars. Plant
and soil 357: 173-187.

Wayne, E.S. 1980. Handbook on reference method
for soil testing. 2" Edition. University of
Georgia, Athens, USA.

Winscher, R. 2013. A comparison of different
phosphorus extraction methods with the
phosphorus uptake of wheat. Universitat fur

Bodenkultur Wien, Vienna.



9. WAMNSSUNISINUAS 6(2):119-131
J. Agri. Prod. 2024

Yanai, Y., K. Toyota and M. Okazaki. 2007. Effects
of charcoal addition on N,O emissions from
soil resulting from rewetting air-dried soil in
short-term laboratory experiments. Soil
science and plant nutrition 53(2): 181-188.
Available: https://doi.org/10.1111/j.1747-
0765.2007.00123.x.

Yusiharni, E and R. Gilkes. 2012. Minerals in the
ash of Australian native plants. Geoderma
189: 369-380. Available: https://doi.
org/10.1016/j.eeoderma.2012.06.035.

Zhang, F., C. Huang, M. Yang, J. Zhang and W. Shi.
2019. Rainfall simulation experiments
indicate that biochar addition enhances
erosion of loess-derived soils. Land
degradation & development 30(18): 2272-
2286. Available: https://doi.org/10.1002/
(dr.3399.



01581SWaNNSSU

@ 9. WANNSSUNISINUAS 6(2):132-143
J. Agri. Prod. 2024

Study on Cooperative Mode of Beef Cattle Breeding of
Small Farmers in Mountainous Area of Southwest China:
A Case Study of Guangnan County, Yunnan Province

Qi Jianling Chalermchai Panyadee” Somkid Kaewtip and Bongkochmas Ek-lem

Administrative Science, School of Administrative studies, Maejo University, San Sai, Chiangmai 50290

* Corresponding author: chalermc@mju.ac.th
(Received: 8 February 2023; Revised: 22 March 2023; Accepted: 20 April 2023)

Abstract

The production mode of China’s small farmers is mainly based on family management. With the
improvement of agricultural production level, the family-based small-scale production mode affects
the input and utilization effect of production due to the lack of reasonable production organization
system. In this paper, we need to improve the efficiency of cooperation to address the production
shortfall of China’s small farmers. Therefore, this study takes the beef cattle breeding of small farmers
in Guangnan county, Yunnan Province, China as the research object, and classifies according to the
beef cattle breeding cooperation objects. The objects of cooperation between Guangnan county and
small farmers described in this paper include the government, enterprises, cooperatives, family farms
and neighbors. In order to realize the organic connection between small farmers and the development
of modern agriculture, and promote the implementation of the rural revitalization strategy in Guangnan
county. The cooperation content and characteristics of the small beef cattle breeding farmers and
other agricultural management stakeholders are analyzed, and the different cooperation modes are
compared. It is found that the cooperation of small farmers is based on a voluntary basis, and the
cooperation motivation is mainly driven by interests. The cooperation is greatly influenced by emotional
factors. The cooperation of small beef cattle farmers in Guangnan county reflects a microcosm of the
development of Chinese rural society; therefore, the results of this study indicate that the cooperation
between small farmers and relevant parties is effective, but its effect is above medium level, but below
optimal level. These cooperation phenomena reflect a stage of the process of small-scale peasant
economy from market economy to market economy in China (Guangnan county). This finding indicated
that all five types of relationships have varying degrees of influence on cooperative subjects, with the
relationship with large farmers having a significant positive impact on the government, cooperatives,
and large farmers.

Keywords: Small farmers, beef cattle breeding, cooperative mode



Introduction

With the improvement of agricultural
production level, family-based small-scale
production mode has become an important factor
to restrict the development of rural economy.
Scattered management of small family land is not
only unfavorable to the popularization of
advanced agricultural science and technology, but
also increases the management cost of agricultural
production and management. To improve the
efficiency of agricultural production and
management, we must first solve the current
small-scale production and management mode
(Zuhui, 2000). Through the analysis of the
characteristics of agricultural industry, Zuhui (2000)
showed that farmers can form a stronger reaction
force through mutual cooperation, so as to change
the weak position of individual farmers in market
negotiations. Based on the perspective of
agricultural industry characteristics, Fu Chen
further analyzed the inevitability of policy support
for farmer cooperation (Fu, 2006). Guangnan
county is a mountainous area inhabited by ethnic
minorities and economically underdeveloped.
Plenty of rain, plenty of sunshine. Natural
conditions make the forage resources abundant
in Guangnan county and local farmers have a
history and tradition of raising cattle for 2,000 years
with the improvement of agricultural production
mechanization level and the promotion of small
agricultural machinery in the local area, farmers’
enthusiasm for raising cattle is also constantly
improving. But Guangnan county beef cattle
breeding is still in the traditional mountain free
range. And Small farmers are more likely to run
their own businesses.

Foreign scholars pay more attention to the
cooperation willingness and motivation of farmers.
For example, according to (Yilmaz and Ormeci,

2018) and farmers cooperate to achieve economies
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of scale. Chunjie and Jintian (2013) pointed out
that farmers’ participation in cooperation can
improve their market competitiveness and reduce
market risks. Susbin Long-bao wei (2004) found
that the reason why farmers participate in
cooperation is to consider how to reduce
transaction costs from the perspective of
transaction costs. In recent years, some scholars
have further extended the research on farmer
cooperation to internal cooperation and the
incentive mechanism of agricultural specialization.
In An Empirical studied on Farmers’ Cooperative
Behavior in Agricultural Product Marketing, Guo
(2008) studied the factors affecting farmers’
willingness to cooperate from the perspective of
marketing. Zuhui et al. (2002) and Jinsong (2008)
found that the variables affecting the development
of farmer professional cooperative organizations
could be attributed to product characteristics,
biological cluster factors, cooperative member
factors and institutional environment factors.
According to the different scope of business,
Jinsong (2008) divided the new agricultural
cooperative economic organizations into three
types: circulation service main, main production
type and comprehensive type. Zuhui et al. (2002)
believes that farmer cooperation can be divided
into horizontal cooperation and vertical
cooperation. Yu and Juan (2013) believe that the
most effective way for the government to
maximize the benefits of poverty alleviation and
development is to rationally divide the labor
between the government and farmers, promote
strengths and avoid weaknesses, and cooperate
closely.

As summarized, there are many researches
on farmer cooperation, but few researches on
small farmers’ cooperation and cooperation
mode, and insufficient analysis on small farmers’

cooperation effect. This paper takes the beef cattle
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industry of Guangnan county as the research
object to study the cooperation mode of small
farmers. The way of raising beef cattle in Guangnan
county is still dominated by family production and
management. Small farmers face the instability
and uncertainty of pre-production, mid-production
and post-production transactions, resulting in low
transaction efficiency and difficulty in increasing
income. This study mainly analyzes the types of
cooperation between small beef cattle farmers in
Guangnan county and explores the characteristics
of cooperation between small farmers in Guangnan
county and other interests of agricultural
operation. At the same time, different cooperation
modes of beef cattle breeding small farmers in
Guangnan county were compared and analyzed
to provide experience for promoting the
establishment of multi-subject interest connection
of beef cattle breeding small farmers in Guangnan
county, promoting the division of labor and
cooperation between small farmers and multi-
subject, and giving full play to the role of small
farmers in the market.

Guangnan county is an economically
underdeveloped mountainous area which
inhabited by ethnic minorities. The area of
mountainous and semi-mountainous areas
accounted for 94.7%. Local farmers have a history
and tradition of raising cattle for 2,000 years, and
local farmers are highly motivated to raise cattle.
With the improvement of mechanization in
agricultural production and the promotion of the
small agricultural machinery, farmers mainly
purpose is that by breeding cattle raise revenue.

Due to the relatively closed traffic and
information in Guangnan county, the mountain
villages are less impacted by modern urban
culture, and the mountain villages are still typical
traditional villages. At present, China’s beef cattle

breeding is basically based on captive breeding.

However, the beef cattle breeding in Guangnan
county mainly adopts traditional stocking method
in the mountain, which is relatively rare in beef
cattle breeding areas in China.

According to the idea of this paper, this paper
mainly analyzes the types of farmer cooperation
and describes the characteristics of cooperation
between small farmers and other agricultural
stakeholders among beef cattle farmers in
Guangnan county. This paper utilized descriptive
statistics such as frequency, percentage, and
standard deviation to analyze and study a
combination of qualitative and quantitative

methods.

Materials and Methods
Analysis of beef cattle breeding cooperation
mode of small farmers in Guangnan county

The study was conducted in Guangnan
County, Yunnan province. It takes multi-stage
random sampling. Most of the respondents
engaged in farming farmers belong to the elderly.
The average age of the respondents is 49 years
old. 78.70% are male and 21.30 are female
respectively, indicating that the local beef cattle
breeding is still dominated by men. 61.89% of the
households had less than 5 beef cattle and 40.60%
of the households had an average breeding life
of more than 21 years, indicating that the local
farming scale was relatively small and farmers had
a long history of beef cattle farming.

Based on the perspective of beef cattle
breeding, this paper analyzes and studies the
cooperation modes divided by the cooperation
objects with small farmers. Beef cattle breeding
cooperation objects of small farmers in Guangnan
county include the government, enterprises,
cooperatives, large farmers (farmers raising more
than 10 Beef cattle) and neighboring neighbors

(excluding large households). For the convenience



of the study, the cooperation between small
farmers, large farmers and their neighbors is
collectively referred to as farmer cooperation.
Namely, there are four cooperation modes in beef
cattle breeding among small farmers in Guangnan

county.

Results and Discussion

In this paper, mainly from the perspective
of beef cattle breeding, the object of small farmer
cooperation is divided into types and analyzed.
According to the classification of objects of beef
cattle breeding cooperation, the objects of
cooperation between Guangnan county and small
farmers include the government, enterprises,
cooperatives, large farmers (farmers raising more
than 10 beef cattle) and neighboring neighbors
(excluding large farmers). For the convenience of
research, the cooperation between large family
farmers and their neighbors is collectively referred
to as the cooperation of other farmers. As a type
of cooperation, there are four types of cooperation
in total. The contents and characteristics of their

cooperation are as follows:

1) The cooperation pattern between small
farmers and government
This pattern of cooperation mainly involves
the government helping farmers develop
production in the form of projects. It aims to
increase farmers’ income. The government’s
assessment standard of cooperation effect mainly
examines the increase of farmers’ income. At the
same time, the change in farmers’ income is
utilized to evaluate government employees’ work
performance.
1.1) Content of cooperation
In 2021, the Per Capita Disposable

Income of rural residents in China reached 18,931

9. WAMNSSUNISINUAS 6(2):132-143
J. Agri. Prod. 2024

yuan. Yunnan Province reached 14,197 yuan, But
in Guangnan county was only 12,636 yuan. It is
only 2/3 of the national average (¥18,931). The
income level of local farmers in Guangnan county
still lags behind the goal of common prosperity
in rural areas of China set by the Chinese
government. In order to increase the income of
farmers in Guangnan, our Government provided
farmers with free production materials in the form
of projects such as feed, veterinary medicine,
mating and new varieties of calves. The government
could arrange for small farmers to visit the beef
cattle breed demonstration, conducted technical
training, provided technical guidance, and provided
free beef cattle breeding insurance and other
services to improve local farmers’ income. In
most cases, farmers will actively seek cooperation
to obtain free or low-cost support. In the
cooperation, the government provided funds and
technology. These let more farmers joined and
improved the implementation efficiency of the
project. This is also a typical government - driven
pattern of agricultural extension.
1.2) Characteristics of cooperation

(1) Small farmers have a certain right
to speak in cooperation with the government. At
present, the Chinese government’s evaluation of
rural basic staff largely depended on the farmers’
evaluation of the staff. Therefore, in cooperation
with the government, small farmers can put
forward their own suggestions or opinions, and the
government staff can choose whether to accept
or improve the information after receiving it. After
farmers are selected as partners by the government,
they can freely choose whether to cooperate or
not. In general, farmers are willing to participate
in the cooperation with the government.

(2) In cooperation, the government

should consider both improving production
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efficiency and taking care of the rural vulnerable
groups. The government should consider that the
farmers in cooperation have a greater influence
on the surrounding farmers. The implementation
of project could drive more farmers to improve
the effect of the project. At the same time, we
should also take care of the vulnerable groups in
rural areas, and help low-income farmers increase
their income, improve their lives and narrow the
income gap with surrounding farmers through
project cooperation.

(3) In cooperation, the services
provided by the government are public welfare.
In the process of cooperation, the government
provided funds and serviced to small farmers free.
Small farmers worked according to the requirements
of government staff. At the same time, small
farmers can actively cooperate with the government
staff to do a good job of promotion, which can
drive more farmers to choose good varieties and

adopt advanced technology.

2) The cooperation pattern between small
farmers and enterprises
The cooperation pattern between small
farmers and enterprises is the largest one in China.
This cooperation pattern is influenced by the level
of local industrial and economic development
and the number of local enterprises.
2.1) Content of cooperation
The cooperation between small
farmers and enterprises in Guangnan is very simple,
mainly in three forms. The first is that breeding
enterprises use excellent breeding bulls to provide
high-quality frozen sperm for farmers to complete
mating services. They charged the service fee
according to the market price. Secondly, breeding
enterprises directly sold the eliminated calves to

the nearby farmers who have a good relation with

the enterprise. Calves of the same size are 5 to
10 percent cheaper than the market price because
these calves are eliminated. The Third is simple
acquisition cooperation. Enterprises buy
commodity cattle as raw materials for enterprise
processing from farmers according to the market
price.
2.2) Characteristics of cooperation

(1) Small farmers are the passive part
with the right to choose in cooperation. As there
are only two local enterprises, the enterprises are
basically close to monopoly in the region. Small
farmers can choose whether to cooperate with
enterprises or not. However, in the cooperative
relationship small farmers are in a disadvantageous
position and have no right to speak. Small farmers
are passive recipients of the prices and service
proposed by enterprises.

(2) Both parties can achieve win-win
results through cooperation on the one hand
through the frozen sperm service and the purchase
of calves, small farmers can obtain high-quality
beef cattle resources and safe epidemic prevention
guarantee. On the other hand, small farmers sell
their commodity cattle to processors and don’t
have to worry about selling their beef cattle. If
small farmers’ cattle are good enough, companies
can pay a premium for them, rather than going
into circulation and buying them at ordinary prices.
Companies can make profits by providing frozen
sperm services to small farmers and disposing of
eliminated calves. They can also make high profits
by processing high-quality beef cattle from small
farmers.

(3) In the cooperation between small
farmers and enterprises, both parties took the
maximization of their own interested as the goal
and opportunistic ideas. If the quality of the frozen

sperm service provided by the enterprise is not



satisfactory to small farmers, the farmer will go to
find other service providers. If the enterprise feels
that it cannot make money, the enterprise can
stop providing the service to the farmer at any

time.

3) The cooperative pattern of small farmers and
cooperatives

This cooperation pattern is based on one
and more farmers with large scale and strong
economic strength as the core. In accordance with
the articles of association of the cooperative, the
cooperative shall join other farmers to form a
cooperative on the principle of willingness, fairness
and mutual benefit.

3.1) Content of cooperation

Breeding enterprises and farming with
a large number of beef cattle in the local area
(farmers Breeding 20 or more beef cattle are called
large farming by the local government) have good
management, feeding experience and good
economic strength. Due to its great influence and
appeal in rural areas, it can take the initiative to
establish cooperation and organize free-range
farmers of different sizes. It can be improved the
organization and scale of farmers by joining the
cooperatives. Small farmers can become the
founders and core members of cooperatives and
play a crucial role in cooperatives.

Generally, it is eligible to join the
cooperative when farmers are required to raise
more than three cattle because all members of
the cooperative aimed at beef cattle breeding and
sales and it is convenient for the internal
management of the cooperative. The cooperatives
will regularly and irregularly conductted technical
training for their members. Small farmers in
cooperative can participate in the management
of cooperation and give suggestions and proposals

to the cooperative.
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3.2) Characteristics of cooperation

(1) Participation of small farmers has
improved their ability to withstand market risks.
The main purpose of small farmers’ participation
in cooperatives is to strengthen their ability to
resist market risks. Through the establishment of
cooperatives, large farmers have larger operation
scale and sales volume. In addition, with the help
of the cooperative power to improve the game
chip with the market, farmers can obtain lower
prices of feed, lower drug prices and better sales
prices from the market.

Through small farmers can obtain
the government’s support, the relatively cheap
guidance of production and breeding technology
and relatively reasonable selling prices help small
farmers to improve production efficiency, reduce
production costs and increase income.

(2) The essence of cooperatives is a
mechanism which is that small farmers, large
farming and enterprises pursue economic interests
through cooperation. The benefits of cooperatives
are distributed according to the shares held, with
the head of cooperatives getting most of the
benefits and small farmers getting a small part of
the benefits. The establishment of cooperatives
is implemented in accordance with the principle
of “risk and benefit sharing”. However, in reality,
both large and small farmers will take the
maximization of their own interests as the goal of
cooperation.

(3) The head of the cooperative has a
key influence on the operation of the cooperative.
In the pattern of cooperation between small
farmers and cooperatives, the person in charge of
the cooperatives (large farming) often has more
economic and social capital among farmers and
a higher social status in the countryside. On the
other hand, the person in charge of the cooperative

occupies a large proportion in the investment of
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the cooperative and has the main decision-making
power for the major issues in the cooperative.
They play a crucial role in the cooperative, and
also responsible for organizing the members to
carry out various activities and ensure the normal

operation of the cooperative.

4) The pattern of cooperation between small
farmers and other farmers (the family farm
and their neighbors).

The family farm in this paper are classified
in the classification standards of the local
government. The local sovernment defines the
farmers with 10-20 animals as family farms. The
family farm in this paper is only engaged in
breeding industry, not in processing and service
industry.

4.1) Content of cooperation

The content and form of cooperation
between small farmers and family farms, small
farmers and their neighbors (other farmers) is the
same. For example, the form is the cooperation
between farmers in production and mutual help
is the main content of cooperation, so the two
types (small farmers and family farms, small
farmers and their neighbors) are analyzed as a
pattern. This kind of cooperation is social
cooperation in traditional society.

Farmers’ cooperation established on
the basis of village community. This is a kind of
village custom formed in the process of long-term
living together they could meet the need of
production and life support each other, including
free capital turnover, helping each other to take
care of the beef cattle, sharing successful breeding
experience, exchanging the good calf and providing
market information, etc. The cooperative behavior
among small farmers is mostly dependent on the

behavior norms among acquaintances, which is

also to maintain the cultural traditions of
traditional villages. It is common for neighbors to
help each other raise beef cattle for short periods
(less than a week). However, relatives often borrow
money from each other without any charge. This
kind of mutual fund cooperation between relatives
is less affected by geographical restrictions.
4.2) Characteristics of cooperation

(1) The cooperation between farmers
is a relatively stable cooperative relationship. This
mode of cooperation is based on the stable
relationship formed by living together with similar
living habits and values for a long time and it is
also the result of mutual selection for a long time.
Long-term communication between farmers will
promote the deepening of emotion and
cooperation will be more frequent and stable.
The cooperation also will form a relatively stable
virtuous cycle.

(2) The cooperation between farmers
is based on geography, kinship and consanguinity.
In this cooperation pattern, the number of
neighbors cooperating is relatively large. In general,
the shorter the distance between houses, they
will have the closer relationship. Cooperation
between relatives can be unaffected by distance.
Moreover, farmers compensate each other for
helping them through some traditional
communication mechanism. For example, they
daily visit to each other.

(3) The differential mode of association
has obvious characteristics. The cooperation
between farmers seems simple but the cooperation
between farmers has their own boundaries. They
will clearly define who to cooperate with and who
not to cooperate with. Fei (2019) believes that the
basic form of Chinese society is composed of the
hierarchy of social relations. There are particularities

to the scale. That is measured according to the



distance from “oneself”. The core of farmers’
cooperation is to pursue the maximization of the
interests of acquaintances. In Guangnan county,
the object selection of small farmers’ cooperation
is based on the relationship between near and far
to form a differential order. For example, Nuclear
family members — relatives with good relations
— friends with good relations — neighbors with
good relations — relatives, friends and neighbors
with general relations are extended. The
cooperation between small farmers and other
farmers is positively related to interpersonal
relations. Small farmers who are able to handle
interpersonal relationship well are more likely to
cooperate with other farmers. If small farmers are

not popular, there will be less cooperation.

5) Comparative evaluation of four cooperation
patterns

China has become the world’s second
largest economy, and its industrial economy is in
the leading position in the world. However, the
development level of China’s agricultural
economy is still lagging behind. As the least
developed area in Yunnan Province, the level of
farmer cooperation is at a low level in Guangnan.
Small farmers’ consciousness of market economy
is not strong. The influence of traditional culture
on farmers’ cooperative behavior is still relatively
large, and farmers’ cooperation is not completely
implemented in accordance with the law of market
economy. On the other hand, the cooperation
between farmers and relevant subjects can also
bring some benefits to local farmers and play an
important role in solving some problems in rural

development.
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Comparative analysis of beef cattle breeding
cooperation mode of small farmers in Guangnan
county

Through the comparison of cooperation
between small farmers and different subjects, it
can be found (as shown in (Table 1)

1) The cooperation between small farmers
and the government is purely public welfare. In
the early stage of cooperation, government
workers are dominant to select people as partners.
However, once the cooperative relationship is
formed, the evaluation of small farmers has a
greater impact on the assessment of government
workers. Therefore, after the cooperative
relationship is formed, the status of small farmers
in cooperation will be greatly improved. The
benefits obtained by the cooperation between
small farmers and the government are the highest
among all the partners. But the government has
limited resources to cater to the interests of all
small farmers. In addition, small farmers can obtain
better benefits with relatively low costs by
cooperating with the government. This kind of
cooperation can bring a lot of benefits to small
farmers, but it is also easy for them to cultivate
dependence psychology.

2) The cooperation between small farmers
and local enterprises is a typical process of market
economic behavior coupled with social behavior.
From the beginning to the end of such cooperation,
enterprises are in the leading position and can
influence the direction of cooperation. When
cooperating with small farmers, enterprises put
their own economic interests at the first place and
consider their local social image. Therefore, in the
cooperation with small farmers, they will give
appropriate profits to small farmers, but this kind
of profit-making behavior is limited. Making money

through cooperation with small farmers is always
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the main purpose of cooperation between
enterprises and small farmers.

3) The cooperation between small farmers
and cooperatives is a mutually supportive
economic behavior. In theory, small farmers and
cooperatives have equal status in the cooperation,
but in practice, it is the large farming in cooperatives
that have the right to speak. Cooperatives organize
the majority of small farmers and strengthen the
market competition power. Small farmers also can
obtain government support with the help of
cooperatives. The person in charge of the
cooperative gains the most from the cooperation,
but the cooperative can play the ability effect of
the person in charge of the cooperative to reduce
the market risk. At the same time, through the
strict supervision of the national government
departments on cooperatives, small farmers can
get more benefits from cooperatives.

4) The cooperation of small farmers with

other farmers (the family farm and neighbors) is

mainly social behavior and accompanied by
economic behavior. The cooperation between
small farmers and other farmers is an equal and
mutual help behavior based on emotion. That is
the continuation of the fine Chinese tradition. With
the deepening of the concept of market economy,
it is inevitable to consider the economic cost, the
range of the economic cost depends on farmers’
own psychological quality and economic strength.
But within a certain economic cost, cooperation
between farmers does not consider economic
issues.

Table 1illustrated the cooperation patterns
of four parties with small farmers in Guangnan
County. Cooperative initiative obtained 75% in
bilateral and 25% in unidirectional, purpose of
collaboration revealed 50% non-profit and 50%
profit, partners gain economic benefits, and
competition existed at 75%, with no competitive

advantage over others.

Table 1 Comparison of cooperation pattern of small farmers in Guangnan county

Cooperative Partner

Family Farmer

government  Company Cooperative And other small
Small farmers farmer
Cooperative initiative unidirectional bilateral bilateral bilateral
Cooperation leader government Company Cooperative  Equal relations
Purpose of cooperation non-profit profit profit non-profit
Partners gain economic benefits No Yes Yes Yes
Competition exists No Yes Yes Yes
Competitive advantage No No No No
Impact income More More More More
Cooperation ways government ~ Company +  Cooperative  Farmer + Farmer
+ Farmer Farmer + Farmer




Comparative evaluation of four cooperative
modes of beef cattle breeding for small farmers
in Guangnan county

China has become the world’s second
largest economy, and its industrial economy is in
the leading position in the world. However, the
development level of China’s agricultural
economy is still lagging behind. As the least
developed area in Yunnan Province, the level of
farmer cooperation is at a low level in Guangnan
country. Small farmers’ consciousness of market
economy is not strong. The influence of traditional
culture on farmers’ cooperative behavior is still
relatively large, and farmers’ cooperation is not
completely implemented in accordance with the
law of market economy. On the other hand, the
cooperation between farmers and relevant
subjects can also bring some benefits to local
farmers and play an important role in solving some
problems in rural development. To sum up,
farmers’ cooperation in these four cooperative
patterns is based on the following:

Firstly, small farmers’ cooperation is on a
voluntary basis. No matter the object of small
farmers’ cooperation is the government, enterprises
and other farmers, the cooperation of small
farmers is established on a voluntary basis. Small
farmers can make a reasonable decision whether
to cooperate or not according to their own
situation, so as to maximize their own interests.

Secondly, the cooperation motivation of
small farmers is mainly driven by interests. Chinese
farmers are rational interest pursuers. Through
cooperation, farmers’ production and management
risks can be reduced and their income effects can
be improved. Among the four cooperation patterns
of small farmers in Guangnan, the cooperation
with the government, cooperatives and enterprises
are obviously driven by economic interests. The

cooperation between small farmers and other
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farmers is greatly influenced by emotional factors.
In fact, the production cooperation with other
farmers is mainly based on labor exchange and
economic mutual assistance. The cooperation is
also a kind of economic cooperation in nature.
Thirdly, the cooperation of small farmers is
greatly affected by emotional factors. The
cooperation of small farmers is mainly to pursue
the maximization of family and individual interests,
but the small farmers in Guangnan are not just
“economic man”, they pay more attention to the
interpersonal relationship with their partners.
Cooperation cannot be completed if small farmers
have negative impressions and contradictions
about the people they intend to cooperate with.
On the contrary, neighbors and relatives with good
relations will insist on cooperation even if it will
cause economic losses to a certain extent.
However, economic losses caused by cooperation

are rare in this case.

Conclusion

Through the comparison, we can find:

The cooperation between small farmers and
the government is purely public welfare. In the
early stage of cooperation, government workers
are dominant to select people as partners.
However, once the cooperative relationship is
formed, the evaluation of small farmers has a
greater impact on the assessment of government
workers. The benefits obtained by the cooperation
between small farmers and the government are
the highest among all the partners. But the
government has limited resources to cater to the
interests of all small farmers. In addition, small
farmers can obtain better benefits with relatively
low costs by cooperating with the government.
This kind of cooperation can bring a lot of benefits
to small farmers, but it is also easy for them to

cultivate dependence psychology.
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The cooperation between small farmers and
local enterprises is a typical process of market
economic behavior coupled with social behavior.
From the beginning to the end of such cooperation,
enterprises are in the leading position and can
influence the direction of cooperation. Therefore,
in the cooperation with small farmers, they will
give appropriate profits to small farmers, but this
kind of profit-making behavior is limited. Making
money through cooperation with small farmers is
always the main purpose of cooperation between
enterprises and small farmers.

The cooperation between small farmers and
cooperatives is a mutually supportive economic
behavior. In theory, small farmers and cooperatives
have equal status in the cooperation, but in
practice, it is the large farming in cooperatives that
have the right to speak. Cooperatives organize the
majority of small farmers and strengthen the
market competition power. Small farmers also can
obtain government support with the help of
cooperatives.

The cooperation of small farmers with other
farmers (the family farm and neighbors) is mainly
social behavior and accompanied by economic
behavior. The cooperation between small farmers
and other farmers is an equal and mutual help
behavior based on emotion. Some studies
believed that the allocation of peasant family
labor should be determined according to the goal
of family operation, so that is the continuation of
the fine Chinese tradition. With the deepening of
the concept of market economy, it is inevitable
to consider the economic cost, the range of the
economic cost depends on farmers’ own
psychological quality and economic strength.

The cooperation of small farmers in
Guangnan County is a microcosm of Chinese rural
social development. These cooperative

phenomena reflect the process of Chinese

(Guangnan County) Small-scale Peasant Economy
transforming into a Market Economy. This process
is to complete the transformation from the
traditional cooperation pattern of consanguinity,
kinship and geography to the modern cooperation
pattern with modern mass production. The
cooperation between small farmers and other
stakeholders should focus on the direction that
small farmers actually benefit from. Therefore, in
future work can be focused on the distribution of

benefits on the basis of the cooperation effect.
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4. 1BNE591989
4.1 lufomn szuuillidrededie szuvBouas T (Name-and-year System) Wy
4.1.1 Auien T5ULUU Yong (1996) %30 .... (Yong, 1996)
4.1.2 aespu Mrdou Wi Young and Smith (2000) %3 .... (Young and Smith, 2000)
4.1.3 wnn 2 autulu 1 Young et al. (2005) w38 ..... (Young et al., 2005) wibudrudayienans
Sredevheumany WldFedsuiumnau
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4.2 lutydonansensds Tlddunmwdinguiome mnifusenissrsdsnwilnedesdalildlaniu

AU WALIVAUNIEIIEA1TIT [in Thail 15589815 U18n158198 9 sunaNUlASesdfuTe

muisnus tngliveuuanadussauusniingr auguwuunisideu fail

4.2.1

4.2.2

4.2.3

4.2.4

4.25

215819 (Academic Journal)

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 Thail

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.

ilage w3ar131 (Books/ Textbook) liifiassyydnuiumti

Chantawankun, P. 2018. Manual of Beekeeping. Chotana Print, Chiang Mai Company
Limited. [in Thai]

Steel, R.G.D., J.H. Torrie and D.A. Dickie. 1997. Principal and procedures of atatistic-
abiometric approach. 3" Edition. McGraw-Hill Publishing Company, Toronto.

Fosgoslumisdoniasisifideunsnunuasiiussansnns (Section in Books with Editors)

Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi,
N. Azuma and S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects.
Hokkaido University Press, Sapporo.

Ongprasert, S. 2000. Giving longan water. pp. 44-49. In: N, Charasamrit, P. Manochai,
N. Topunyanon, T. Chandrachit, W. Wiriya-alongkorn and P. Somboonwong (eds.).
Longan production. Sirinat Phim, Chiang Mai. [in Thai]

Inrdwus (Thesis)

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State University.

Sayan, M. 2011. Process of participatory management for sustainable highland groundwater
resources: a care study of royal project development center, Nong hoi, Mae rim
district Chiang Mai province. Master of Science in Geosocial Based Sustainable
Development. Faculty of Agricultural Production, Maejo University. [in Thai]

Uixﬂ{&l%‘v’lmi (Proceeding/ Conference)

Nitichai, C., S. Thinkamphaeng and D. Marod. 2022. The dynamics of dry evergreen forest
restoration by Acacia auriculiformis planting at Sakaerat Environmental Research
Station, Nakhon Ratchasima Province. In Proceedings of Thai Forest Ecological
Research Network Conference, T-FERN 11, January 20-21, 2022, Faculty of Forestry,
Bangkok, Thailand pp.119-126. [in Thail

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha and T.
Viputhamumas. 2005. Feeding habits of hatchery-reared young Mekong giant
catfish in fish pond and Mae Peum reservoir. In Proceeding of the 2™ Internationl

Symposium on SEASTAR 2000 and Asian Bio-Logging Science, Kyoto. pp. 17-22.
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426 Hedidnvsaiind (nternet)

Linardakis, D.K. and B.l. Manois. 2005. Hydroponics culture of strawberries in Perlite.
Available: http://www.schunder.com/strawberries.html (April 21, 2005.)

Nakhon Nayok Provincial Agriculture and Cooperative Office. 2019. Nakhon Nayok marian
plum production planning. Available: https://www.opsmoac.go.th/nakhonnayok-
dwl-files-412791791913 (March 23, 2021). [in Thai]

4.2.7 $1997uU5237U (Annual report)

Khush, G.S. 1989. Multiple disease and insect resistance for increased yield stability in
rice. pp. 79-92. In Progress in irrigated rice research. Manila: International Rice
Research Institute.

Parnpeachra, S. 2015.Indigenous knowledgeof organic agriculture in Chachoengsao
Province. 72 p. In Research Reports. Bangkok: Dhurakij Pundit University. [in Thai]

5. fegregUuuuazduuziimduntendings
clﬁ’aashqg‘dLLUULLazﬁ']LLuzﬁﬁﬂMLﬁmaﬁLﬁﬁ https://li01.tci-thaijo.org/index.php/japmju/download

N1389UNAIY
Thailo https://li01.tci-thaijo.org/index.php/japmju
Wwoslnsnnse +66 5387 3618
ﬁag’ﬁmsimﬁaﬁ AUNUNMITANTHANNTINNISIAEAT 01ASAUlNEUNS 200 T
ANTHANNTTUNSIAYAT UNTINYIReUULY
63 vy 4 Fuavues SnnedunTIY Janindesluid 50290
NUBLIAS NnYesnenisdsunay Wdsluameitewidsunalny (wuuvesy wun.1)
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1. ms@nseffeussiinseriulua mufleguas coresponding author u3amndnduissdiuasinsie
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2. Besibhumsnsinaeumnugniasmdmmsangvssgandiosnation 3 viwu Seezldsuliaiasilunsans
IngaznausunsaiuivseUfiasunau ety 120 Ju nasiusuamzdouunaing
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Guide for Authors

The submitted Manuscripts should be of high academic merit and are accepted on condition
that they are contributed solely to the Journal of Agricultural Production. Submission of a multi-authored
manuscript implies the consent of all the participating authors. All manuscripts considered for publication
will be subjected to double-blinded peer-review by at least 3 independent referees and an Article

Processing Charge (APC) of 3,500 baht is charged to the authors before the reviewing step.

Submission checklist

Manuscript submission must include a title page, abstract, keywords, text, tables, figures,
acknowledgments, reference list, and appendices (if necessary). For a title page section, a title of the
article, a list of authors, affiliations, and an E-mail address for the corresponding author need to be

provided. The total manuscript should not exceed 10 pages.

Preparation of the manuscript
All manuscript submissions for publication in the journal should follow the following guidelines:
1. Manuscript texts must be written using high-quality language. For non-native English language
authors, the article should be proofread by a language specialist before submission.
2. The manuscript text, tables, and figures should be created using Microsoft Word.
3. If possible, all text throughout the manuscript should be used 14 pt Cordia new except a title
using 16 pt, otherwise, Browallia new would be replaced.
4. Manuscript texts should be prepared as a single column, with a sufficient margin (2.5 centimeters
for each side).
The abstract should not exceed 300 words and provide only 4 keywords for each manuscript.
All measurements in the text should be reported in abbreviation, using a metric system.
Each Table and figure should be numbered consecutively.

Acknowledgments should be as brief as possible, in a separate section before the references.

0 0o N o U

In-text citation should be given in the form of author and year in parentheses; (Pawin et al.,
2012), or if the author’s name is a part of the sentence, it should be followed by the year in
parentheses; Pawin et al. (2012). All references mentioned in the reference list must be cited
in the text, and vice versa.

10. The reference list at the end of the manuscript should be listed alphabetically. The following
are examples of reference format.

11. For any Thai references, they need to be translated to English and add [in Thai] at the end.
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Academic journal:

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.

Books/ Textbook:

Steel, R.G.D., J.H. Torrie and D.A. Dickie. 1997. Principal and procedures of atatistic-abiometric approach.
3" Editon. McGraw-Hill Publishing Company, Toronto.

Section in Books with Editors:

Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi, N. Azuma and
S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects. Hokkaido University Press.
Sapporo.

Thesis:

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State Universtiy.

Proceeding/ Conference:

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha and T. Viputhamumas.
2005. Feeding habits of hatchery-reared young Mekong giant catfish in fish pond and Mae Peum
reservoir. In Proceeding of the 2™ Internationl Symposium on SEASTAR 2000 and Asian Bio-Logging
Science. Kyoto, Japan. pp. 17-22.

Internet:

Linardakis, D.K. and B.l. Manois. 2005. Hydroponics culture of strawberries in Perlite. Available:
http://www.schunder.com/strawberries.html (April 21, 2005.)

Annual report:

Khush, G.S. 1989. Multiple disease and insect resistance for increased yield stability in rice. pp. 79-92.

In Progress in irrigated rice research. Manila: International Rice Research Institute.

Online Submission
1. Please register and log in to the ThaiJo system: https://li01.tci-thaijo.org/index.php/japmju
2. Please upload the file as follows
2.1 Register form (JAP 01): The authors must fill out the form completely.
2.2 Manuscript in .doc or docx file type.

2.3 (if any) Research ethics approval for human and/or animal testing.

Contact us
Phone +66 5387 3618
E-mail jap@mju.ac.th
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