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A Study of Kale and Eggplant Growth Growing in Biochar-based Growing Media
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The objective of this research was to study growth of kale and eggplant grown in biochar-based
growing media produced from maize residue. The growing media under study consisted of soil, compost
and biochar in the ratio of 1:1:0.5 by weight. From the study, it was found that the growth of kale and
eggplant planted in biochar-based growing media produced from maize residue were significantly higher
than those of plants grown in media without biochar-based growing media (P<0.05). This might be
resulted from increasing chlorophyll content of kale from 34.93 mg/l to 70.24 and 72.48 mg/| at planting
period of 50 and 55 days, respectively, an equivalent of more than 50% increase in chlorophyll content
compared to control sample, resulted in a higher fresh weight and dry weight. Moreover, the addition
of biochar might enhance the chemical properties of soil in term of increase in both pH value and
macronutrient content. In addition, the electrical conductivity was lower corresponding to the increase
in cation exchange capacity indicating that soil had better capability for nutrient retention and nutrient

release.

Keywords: kale, eggplant, biochar, growing media
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Table 1 The propertied of different growing media

Growing media pH Electrical Total Nutrient content Cation
Conductivity, organic (mg/kg) Exchange
EC content Capacity, CEC
(ds/m) (%) (cmol/kg)
Nitrogen Potassium Calcium
(N) (K" (Ca™
Soil 6.70 2.33 1.81 49 20.61 2.33 42.27
Compost 6.26 1.39 26.32 1.54 0.37 - -
Biochar 7.00 1.17 10.50 279 3,120 - 1,693.00
Soil:Compost:Biochar  7.29 2.14 9.11 58 21.78 2.39 44.32
(1:1:0)
Soil:Compost:Biochar  7.34 1.97 22.75 560 22.52 2.42 48.90
(1:1:0.5)
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Table 2 Kale and eggplant physiology with different srowing media at planting period

of 50 and 60 days, respectively (significant at p<0.05)

Growing media Kale Eggplant
Average Average Average Average Average Average
leaf leaf root leaf leaf root
width height length width height length
(cm) (cm) (cm) (cm) (cm) (cm)

Soil:Compost:Biochar 4.5+0.0006 18.5+0.0027 30.0+0.0032 13.3+0.0004 20.3+0.0019 30.0+0.0002
(1:1:0.5)

Soil:Compost:Biochar 9.9+0.0015 16.0+0.0003 26.240.0016 11.0+0.0023 17.740.0022  23.0+0.0004
(1:1:0)

Table 3 Fresh weight of kale and eggplant with different growing media after planting period
of 50 and 60 days, respectively (significant at p<0.05)

Growing media Average fresh weight (g)

Kale Eggplant

Soil:Compost:Biochar ~ 84.77+0.0008 46.57£0.0011

(1:1:0.5)

Soil:Compost:Biochar ~ 63.36+0.0023
(1:1:0)

251300017 [ h
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Figure 1 Percentage reduction in electrical conductivity of kale (a) and eggplant (b)

with different growing media
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Figure 2 Nutrients remaining percentage of kale (a) and eggplant (b) with different growing media
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Figure 3 Stem size, leaf width and leaf length of kale (a) and eggplant (b)

with different growing media
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Figure 4 Percentage increase in height and root length of kale (a) and eggplant (b)

with different growing media
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Effect of Planting Date on Growth and Yield of Jerusalem Artichoke

in Chonburi Province
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A suitable planting date is necessary for effective Jerusalem artichoke production to ensure
good yield in areas where Jerusalem artichoke has never been planted. Objective of this research was
to study influence of planting date on growth and yield of Jerusalem artichoke. The study took place
at department of Plant Production Technology, Faculty of Agriculture and Natural Resource, Rajamangala
University of Technology Tawan-ok. The experiment was carried out in factorial design in CRD with four
replications. Two factors included 1) five planting dates (from the 10" of February to June), and 2) four
varieties of Jerusalem artichoke. The results showed statistical significant difference among planting
dates for growth and yield of Jerusalem artichokes. Faster first flowering, 50% flowering and harvest date
were found when growing Jerusalem artichokes in March. Jerusalem artichoke gave high fresh tuber
yield when growing in March to May. In addition, growing in February gained the highest Brix. Genotype,
CN52867 gave the highest yield and sweetness.

Keywords: tuber crop, inulin, functional food
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Inenransin Helianthus tuberosus L. WJuityii
ﬁaaﬂmaﬁﬁmﬁ’umumi’u (Helianthus annuus)
ABNEIINELNABIAR1UABNUINDY NYBYUIU 3-4
Wou ngauunnisanasulfiduune sioadi oo
waunungTudvszlevidoguaim 1 esanazan

a1sduydu Jadulslenilunisvisanlaiuluden

Heatulsndru anarudssdonisdulsaiuiving
wazlsaiala (Walker, 2006) 2wt sguasuasie
daudulsalysrente wazarunsadluldlu
gRamnssNeIMsdnitiieannisldansuiiue Tng
uAunzTuannsatisannauyadnild Yagtuoims
dieguamnanendudsiiguilnalinuddayuiniu
inlgnannssunisuanamsiasuiulneg1aun
Tagludagduinisiununziulundneimsiasy
Tutsenalnei ud uislugduuunaasundga
uanantuununzTudsfivselovidugnamnasy
WA 991U (Cosgrove et al., 1991) TuuIvDINITHAN
Wundau ununzdu 1 du asnsaduwdadu
e ueala 80 ans (Jogloy et al., 2006a) 391U
wiunz Tuduivifusslenivanaiedniamis
wnuRgTuENsaRs A ulakazUsuAala
Tudszwelng NN madeuUTsULTIBUNANERTD S
wiuszTulumaneiuiivesUssindlne ldud aa
nziueenideunie wazatanie 31nnsugnlu
Ftnveundunuin wiunzTufivmiintanade
ogffl 1.3 fiusiols TneflAuadenysziring 02 fa 25 du
nols Jogloy et al., 2006a) @wsunisiussuliisu
Handnununy uludmingasonll veuunu uazdugil
WUi1 nanAaTidnRdsveia 3 Sta A 2.6
mols (Pimsaen et al., 2010) uagn13UgnnAdey
wawdnlumawmief S inmesysal nuituiunz iy
Tinandniianade 6 dusels (Changlek et al.,
2010) Yademdniivilisninmasysaiinanandia
ﬁaﬁmmqqmrﬁzé’uﬁmmmmfj’1LLazqmwQﬁﬁ’m’j’]
msideniulgnitinangaundud sdidy
Tunszurunmsuaainunz iululsinunsng dmsunia
PriueaNABanilaannsAnwIve Puangbut et al.
(2012) wuin1sUgnununziuluiiouiiunaudu
Panmimnzauiignueansugnuiuns fuludmia
vaunny og19lsinIunsAnyidsgaaaidgn

Awunzadlunienziusanddluineistganuuinay
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AU sAnyPnavgatvesmsUgnuAung Ju
FJadudsdndulunisdmuaiudgnaeununsns
waliununziulinsnsyiuls uaglinanings

ANARENITAIMNY
4 ad
auUnInULaLIENS

Anwniulgniivnzausionisiaiulnuas
TinananoLnuAzIuRugnIA 4 a1eug Laun
JA 89, HEL 65, CN52867 Wag 50-4 Avuaiudgn
wriungdunn 9 30 Tu aseduiui 10 veannifou
Faudidounuaniug fe Woudquiou vmvases
TuNIEANNAUIT IURUNITNARBILUY Factorial
in Completely Randomized Design (CRD) i 4 e
uiagtugluusassnfuualid 1 nsza1s vue
N3A19ge 28 gy, uavdidusgudnais 31 wu. iy
n&uAunzTulasiiununs Sugfududu 9
Toiion 2-3 sioBu UnFuiauiung Tulugenendn
7-10 Fuiiieviansnisiing andudieFunnung
Tuugnlunmamng 7-10 Yu ielfununy Suudauss
reulgn Ygnununziuaslunszansiiussfunay

mMindviyvalgnideununyiudeorguseun 2

dUai uaglddeans 15-15-15 §ns1 25 Alandy
sols iouunyueny 1 iWou anduguardntuiiy
pruAIINgaNIUN Iz AR Ba dnnslidiygn
Judilsiflelunn seminsnsmaassinisduiindeya
U%mmﬁMuuaxqmmqﬁmﬁmwi’u (Figure 1)
vhnstuiindeya ldun aonusnuiu Suileennen
50 Wesidud augaiiesenaen ogiiuiien
hainandu (feorgftuiien; meduniy) wawde
siaan syidifuiealasduinain dwdnianms
Fenauinvasimiindaniututinansiu uasine
AYU (Brix) Tufunuse Fuilongiiuiien nedy
FununyTundudutudn q wdldiedecdudulnle
119108 udauta anduilutelagldiaies Hand
refractometer
nsAATIEdaYa
yhmsiesgimnuususiuvesdoyaiiin
LazlUToulisud i HogAINLANAIIY DS
NINMUUALABIT Least Significant Difference (LSD)
fiszsuanud ey 95% lasTusunsudniagy
STATISTIX 8 Software Program (Analytical Software,
Tallahassee, Florida, USA)

Figure 1 Rainfall and average air temperature during the experiment from February to June
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NAN15ILLAZ AT

a

%) a{' l v a ° o Y]
'Juﬂa“ﬂ‘ﬂ LLANA AU Namqiﬂnﬂaﬂwmgm

o

Anwdanuuanasiueg1eiitodAgysmieans wug

o

Auananeiudanald Auge 18AonwINUIN 1Y

PaNUIL 50 Wasidus unuinandu wazAdatifiuiien

wansingfueg e lidedAyn1eada welivinlieny

WUt en warAuruuanafsiuedelited1Any
V9adR waznuUsedunusseninaiugunungiu

wazTulgnlunndnuaeN@ny) wanadraeus

wansuneuauawaTulgniuanaeiu (Table 1

Table 1 Mean squares form analysis of variance for height, first flowering, 50% flowering time,

harvest time, shoot fresh weight, harvest index, yield and %Brix

SOV df Height First 50% Harvest Shoot Harvest Yield  %Brix
flowering  flowering time fresh index
time weight

Planting 4  5,195.64** 3570.86** 3,750.39** 2,141.76** 131,799**  0.20**  0.38** 26.91**
Date (P)

Varety) 3 1,857.65** 600.88** 806.05** 197.41™  122357**  0.32**  0.92** 677"
PxV 12 547.68* 481.18** 503.74** 419.66* 40,855** 0.06**  0.16* 12.34*
Error 57 190.19 66.46 80.94 216.26 14,624 0.01 0.04 3.25
CV. (%) 16.11 10.91 10.97 10.56 54.95 27.15 28.41 7.94

ns = non-significant; *,** = significant at P<0.05 and P<0.01, respectively

fuﬂgﬂ‘ﬁ'LLmﬂm'Nf‘ﬁ’uﬁﬂﬁmmqﬂﬁuamdumgi’u
fanuuans1afueg1ded Ay wmieadd tne
wiug TuilANNg9ee 521319 64.01-106.63 Tl M3UgN
uiupzIuluRoumMIEY wazngua1AN YilidAY
gannilan Wiy 101.75 uag 106.63 w3, MUY
soaunfAe AsUgnludsuliunauuazdquieu
WWeununusialugedudesiiaa (Table 2)
Atchariyamontree (2014) Anwdnaninnslinandn
warnsias i ulavesnunzTulugn minensduns g
wudnsugnluraegeuu vilaaiug sduiade

WINA AR Wity 114.77 w3, yanangqugnuad

[

siugununzFududutadondnifuuaaugses
WA UMeTU (Ruttanaprasert et al., 2017) 21017
NAADINUTIIEBWUT LA UAE TUT Wans1aFuvinTe
AIINEIVBILN UAET U ATINLANF 19 UB Y 193
Wod Ay mneadf Iagnudtununzudainugs
9838119 71.63-93.75 @al. Wug JA 89 dA11ug9
uniige Windu 93.75 . usilsisineann HELES uaz
50-4 (Table 2) wagnuinmugasvetnune fulung

PNUAseduiussenieiugunung Juwazdudan

ArgLAUATUNNRUgENLIY CN52867 AINEININ

\Waugnineuwwey
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Table 2 Effect of different planting date and varieties on height of Jerusalem artichokes growing

in Chonburi province

Variety Height (cm)

V) 10" February 10" March ~ 10™ April 10" May 10" June Mean
JA 89 74.50 85.25 109.00 121.25 78.75 93.75
HEL 65 53.58 84.50 115.25 116.25 73.50 88.62
CN52867 63.38 68.00 64.50 87.00 75.25 71.63
50-4 64.53 81.25 118.25 102.00 75.75 88.36
Mean 64.01 79.75 101.75 106.63 75.81
F-test (D) ** LSD =9.76
F-test (V) *x LSD = 873
F-test (V x D) ** LSD = 19.53
CV. (%) 16.11

** significant at P<0.01

Fuugniiumnestusilsiuauns Sulengmen
wLsNUIL waneinsfuegeiveddydmisada lae
nuduiuagIuliongnenuInuIueY sENINe 50.50-
87.69 Fu lngn1sugnluifoudiunauiliunune Tu
uIuLSafige AU 50.50 u sesasAe n13Ugn

luipuiiguigukaznuAIRUs Mua1ay diuieu

WO BN IALMATIYIEY nanusnuIuigaliunndeiu

L s 1

Wugwnung unuansiuilongaonLs NUIULANGNS

9

fuBgsEniNg 66.65-78.55 Tu Wug CN 52867 done

ADNLINUIWSITIER WU 66.65 Tu uazNUI101Y

aanwsnurutlunaanufisenduiudsendnaiug

]

wnungJuuaz TuUgn (Table 3)

Table 3 Effect of different planting date and varieties on first flowering of Jerusalem artichokes growing

in Chonburi province

Variety First flowering (DAP)
V) 10" February 10" March ~ 10™ April 10" May 10" June Mean
JA 89 80.25 52.00 111.00 86.00 63.50 78.55
HEL 65 85.75 51.75 82.25 98.00 70.25 77.60
CN52867 80.50 47.75 63.00 67.00 75.00 66.65
50-4 74.00 50.50 94.50 86.75 75.00 76.15
Mean 80.13 50.50 87.69 84.44 70.94
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Table 3 (Continued)

Variety First flowering (DAP)

V) 10" February 10" March 10" April 10" May 10" June Mean
F-test (D) ** LSD = 5.77
F-test (V) ** LSD = 5.16
F-test (V x D) ** LSD = 11.54
CV. (%) 10.91

** significant at P<0.01

Tudgniiuanaeiuitlviengaenuiu 50

'
o v a

Woesius unnaneiusgsiivediAndmieada lneg
WUI1918ABNUIN 50 Wesidud agsening 56.56-
94.06 Tu IngnsugnludeuiiviauunungJulleny
AONUL 50 Wosliudiiafign fo 56.56 Ju sesasn
Ae MsUgnlufouliguisulazNuAINus d1unis

Ugnluieunguainuuagiuwigu daenuiu 50

Wesidudt1iaalaunnsneiy WugununzSud
wansaiwiviegaenuIy 50 Wesiduduansai
9Ej3¥1ing 73.00-87.00 Fu ug CN 52867 flengman
U 50 Wosduddaign Wiy 87.00 Fu uazwu
U Terduiusseninaiugununedunas Julgn
foangnanuIl 50 LWasigud (Table 4)

Table 4 Effect of different planting date and varieties on 50% flowering time of Jerusalem artichokes

growing in Chonburi province

Variety 50% Flowering time (DAP)

V) 10" February 10" March 10" April 10" May 10" June Mean
JA 89 86.00 58.00 116.75 101.00 67.50 85.85
HEL 65 92.50 58.75 88.75 103.50 91.50 87.00
CN52867 86.75 56.00 70.00 73.25 81.50 73.00
50-4 80.25 53.50 100.75 94.50 80.00 82.30
Mean 86.38 56.56 94.06 93.06 80.13
F-test (D) ** LSD = 6.37
F-test (V) ** LSD = 5.96
F-test (V x D) ** LSD = 12.74
CV. (%) 10.97

** significant at P<0.01
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% o i 9 | i

218 iuAEIveNUALTUaY S¥1INg 128-
158 Ju n1sugnlutaeudurauununziudeon
% o % v 9 -
WNuRgsIngn Wiy 128 Tu sesawnae n1sugn
Tudoungunay Wwew uazlguisu Jeo1giuien
laiunneinaiuegeddudAynieada daunisugn
Tudeununiusviliergiiuiieatiiga (Table 5)
INNTTBUVDS Puttha et al. (2012) orerfiuiien
vaaunuariunlgnineuiiunauludwminvouunu
WwALINUAUALTUTINIY 79 aewug wiriu 118 Ju
lagdaaumgdaangauue@nwuniiy 33.9°9.

= i ad X o o 6 v & a
lli']EN’]u'J"IE!mWﬂlW]ﬁ\jsﬂumwawqiﬁaqﬂ ANILAULA YT

Y Y 9
v
I3

YOILAUANLTULSITU (Kays and Nottingham, 2008)

'
Ya v A

HOAARBINUNANITNARBIVBEITENINUI AILALFIaUY

furpudadiguisugungiindeduulluuglu duwa

o & o & ' = v sda
GLVTE]’]EJ]LﬂULﬂSqauaﬂﬂ'ﬂ’]ﬂ’]'ﬁﬂgﬂIUL@@uquﬂqWUSWN

'
v

paumpiiedenfian egnalsfnuaosiuguriuny Jui
wanssiulaivinlengiuiReunnsnsegreiifodfny
yaad lnenuineng i uieiveaununs Tusy sening
134.90-142.25 Ju Wug CN52867 fuwualiuaie
nsfuieaduiian wiidy 134.9 u sesasnie
Wug JA 89 HEL 65 wag 50-4 aua1au (Table 5)
INA1IANYIVD Puttha et al. (2012) 518971471
iug CN52867 Mgnludaniaveunnu fengifiuiien
WABwiAY 107 u

Table 5 Effect of different planting date and varieties on harvest time of Jerusalem artichokes

growing in Chonburi province

Variety Harvest time (DAP)

V) 10" February 10™ March 10™ April 10" May 10" June Mean
JA 89 156.50 128.50 151.50 138.50 121.25 139.25
HEL 65 169.00 125.25 138.75 129.50 140.25 140.55
CN52867 155.75 124.25 119.25 126.50 148.75 134.90
50-4 150.75 134.00 146.50 132.25 147.75 142.25
Mean 158.00 128.00 139.00 131.69 139.50
F-test (D) *x LSD = 1041
F-test (V) ns
F-test (V x D) * LSD = 20.82
CV. (%) 10.56

ns = non-significant; * ** = significant at P<0.05 and P<0.01, respectively

drmdnduanununsSunansstuegiedl
ﬁaﬁwﬁ@amaaﬁ&ﬁai’uﬂqﬂmei'm"fu REREA RN
90.0-325.94 nsusenu laglulfeuiuiny lwwiey
wazngquniaa Swiinduanunitan whitu 325.94,
268.75 uay 240.36 nurofu aua1dy dadaay

TnalAeaiuN1SAN®IY0Y Atchariyamontree (2014)

NiednenmasianandaLaznsasyiulaves
wnupgduluan1ninensBunsd nudnhmdnanduas

[

Nanveiunziu Wiy 314.29 nfusedy agwug
uAuazTuNLAnaA Uy TRTUmInan Aukansaiy
pg T ved1AYd an19aida lngnuiunungiu

fumidnanauegsening 138.25-324.00 nFusiofu

21



5ANTIVLATENASUITINTINYAT 40(1): 15-27

fiug JA 89 fiuminanduinniian Wiy 324.00
NSUAOAU F8989U1AD Wug 50-4, HEL 65 wae
CN52867 muanau (Table 6) wagnuinduizen

duiussynitaiugunung Tunag Julgneeuwin

anduvasununysu Tag JA 89 uaz 50-4 fvwmidn
Fuanunfigaiilevgnidoudiuing vz HEL 65
WAy CN52867 Svhminanduinnluioumsneu ua
NOBN1AY

Table 6 Effect of different planting date and varieties on shoot fresh weight of Jerusalem artichokes

growing in Chonburi province

Variety Shoot fresh weight (g/plant)
V) 10" February  10™ March 10™ April 10" May 10" June Mean

JA 89 350.00 625.00 250.00 287.50 107.50 324.00
HEL 65 75.00 225.00 375.00 21250 70.00 191.50
CN52867 75.00 128.75 200.00 187.50 100.00 138.25
50-4 200.00 325.00 250.00 275.00 82.50 226.50
Mean 175.00 325.94 268.75 240.63 90.00
F-test (D) ** LSD = 85.62
F-test (V) ** LSD = 76.58
F-test (V x D) ** LSD =171.23
CV. (%) 54.95

** = significant at P<0.01

) a | Y] ° Yo a & a

Tudgni wane 1A U i v LA vl o7
WANASAUDE 1NN Tud1AYDIMNEls Tagnuiavl
Ui 87908 581113 0.30-0.59 n1sugnluiau
a o v 1 v A a & a a Al 1 [
fquiguyibiknusgiulaviiiuifednian iy
0.59 sugunupzSuiuanasiuibinsidinuineives

s

wAunzuuana1eiu dA10g5e1i19 0.26-0.55 ¥iug

9

CN 52867 SifuiiiuiReunniian Wiy 0.55 509891
Ag WS HEL 65, 50-4 uaz JA 89 mwdiy (Table 7)

=)

danndeInuN1SANEIv8Y Puttha et al. (2012)

FI89UIIWUE CN 52867 W@aiuﬂamwﬁ’uﬁ
3

AR YT LﬂULﬂ gIgN uaﬂmnuumwmmﬂgﬁ

2

ldld
N
4]
v o a

ﬁiJ‘W‘Llﬁi”WJ’NWL!ﬁLLﬂ‘Ll(FI"’J‘LlLLa 'J‘Ll‘UﬁﬂGlE)@‘U‘L!L

a

Lﬂ 3] ImsJLmumaunﬂwuqummumum YIGINEN

Wiedgnluieuiiguiey enviu CN52867 Ndaail
Wuneasludeununiug (Table 7)
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Table 7 Effect of different planting date and varieties on harvest index of Jerusalem artichokes

growing in Chonburi province

Variety Harvest index
V) 10" February 10" March 10" April 10" May 10" June Mean

JA 89 0.13 0.14 0.21 0.25 0.57 0.26
HEL 65 0.41 0.42 0.25 0.44 0.59 0.42
CN52867 0.66 0.64 0.48 0.44 0.53 0.55
50-4 0.18 0.21 0.29 0.29 0.65 0.32
Mean 0.34 0.35 0.30 0.36 0.59
F-test (D) *x LSD = 0.07
F-test (V) ** LSD = 0.07
F-test (V x D) ** LSD = 0.15
CV. (%) 27.15

** = significant at P<0.01

Fudgnit upnenetwilinandnvesis  msfnwilunszasenaduadiiansisiauivinvenin
unuey S fanuuaneaiuet el Ted Ayl wnead @ wrlupy Tu s afumsiimsf nud esesluan i Uaaiite
Tnenuimandnvesiudussfuagsening 0.47-0.88  Budunanisnaasslunszans nananiuansafuu
fusiels InegefigaidoUgnidounquaiauiify  sanIndieanmuandon uazaiewusuiung ui
0.88 furels urlduanaeainidoufiuiauuay  usnenedu Tnsiuduiung Sufluansnaiuvinliande
lWwIsy ssasnAe nsUgnlufeufiguisunas  uensnstu Wus CN52867 dinandauiniign wirdu

WoUNUAIWUS Aud1AU (Table 8) 3Inn15@n®Y  0.99 dusials sesasunAe Wug HEL 65, 50-4 uag JA
WisuigunandaununsTuiiugnluideungadniey 89 mudiiy aenndeaffunisinuives Puttha et al.
Famdaveuuniny vee Jogloy et al. (2006a) Wuiwiunz T (2012) iseanuiniug CN52867 Wuameiudiieglu
Tnandniaangeiian 3.1 dusels uaziidu 1.5 nquiugununsiuifinandngs uaNNT UMY
fiusials lunsfnuiwes Puttha et al. (2012) fivgn  UfATenduiusseminaiugununsSunazTudgnse
Tudeufuiay nandniianveununziuivgn  nislinandnvesununziu Tnefuguiuns Juusay
fuggrunazansggruly 3 Yandn ldud gassnd  tuglunandniiunndedudoTugnuandiady
vouuA uazdond waswiniu 26 dusiels (Pimsaen  JA 89 sinandngadougnlulieufiquiou HEL 65
et al., 2010) uagnsUgAneaeuNandniidanda  linandngadevgnluidouluwisy CN52867 14
masysallufounguaiay nuiwiussiildnandn  wandagaslovgnluiiousiunay wag 50-4 Tinandn
shanad 6 fusiols (Changlek et al., 2010) agsls  gadledgnlufiounguaiau
fimunisUsziunandnununziue 9y 1Ju
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Table 8 Effect of different planting date and varieties on yield of Jerusalem artichokes growing

in Chonburi province

Variety Yield (ton/rai)
V)

10" February 10" March 10" April 10" May 10" June Mean
JA 89 0.28 0.42 0.42 0.69 08 0.52
HEL 65 0.35 1.06 0.79 1.09 0.62 0.78
CN52867 0.90 1.19 1.18 0.98 0.69 0.99
50-4 0.33 0.45 0.65 0.76 0.65 0.57
Mean 0.47 0.78 0.76 0.88 0.69
F-test (D) i LSD = 0.14
F-test (V) ** LSD = 0.13
F-test (V x D) i LSD = 0.29
CV. (%) 28.41

** = significant at P<0.01

1Y)

Fulgnilsinefurilimnavmusesiuiune Tu
wanensfuegefitodAydmneadn Tnowiunziu
fiAuvUUeIRIRY ¥ INN 20.80-24.30 WWesidug
nsugnluideununiiuslvdianumiugeige
Wi 24.30 Wesidud unliunnaaiuideudiquisy
FO989U AD LABUNGUAIAN TUIAN WAZIIYIEY
(Table 9) MnSsuiiivugamaiiiadsudiaznuiy
WWeununusiionmaiiadeniiian lag Kays and
Nottingham (2008) 518:41u3Tuan e unaden
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Aulavin AU UYL NUAL TULANAN UL
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FYNIN 22.24-23.56 \Wosidus Wug

fign Wil 23.56 WWesldud sesadufie Wug JA 89,

HEL 65 kag 50-4 MMUAHU @8nAa 89N UNISINE9U
94 Jogloy et al. (2006b) 7 WUI1HUT CN52867

o o

fanuvugaiigaaniuguiung uilAnwisiann
4 @a1gWusg Jogloy et al. (2006a) $1891UAIAINY
yuvesiuAuAz Y 14 aeug fengiiuiAes 91
Fundsugnilrnanumiuedewindy 19.5 Wefidud
ﬂ'wmmmmﬁﬁuasﬁuﬁuﬁ:mumi’u ogLiuiA e
LaTANINLING BUTUANAISTY 21nN15ANWIES
Saengthongpinit and Sajjaanantakul (2005) W71
wnupgfusianamuad swiriy 23.5 Wedidud
florgniafiuiie 140 Tu 91nnsfinwiadadves
adudanuiniuisenduiussenineiuguiune Ju
warFuugnsesanumuvetLiungiu lay JA 89
way HEL 65 fanumanunind aaull eugnidiou
fquiou vauzdl CN52867 wag 50-4 HAuvaN

= 2 I
dlovgnluitoununiiug
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Table 9 Effect of different planting date and varieties on %brix of Jerusalem artichokes growing

in Chonburi province

Variety %Brix

V) 10" February 10" March 10" April 10" May 10" June Mean
JA 89 23.89 21.88 18.20 24.41 24.63 22.60
HEL 65 22.13 23.78 21.42 20.83 24.13 22.46
CN52867 25.38 22.66 23.73 2397 22.05 23.56
50-4 25.80 21.08 19.84 21.87 22.60 22.24
Mean 24.30 22.35 20.80 22,77 23.35
F-test (D) *x LSD = 1.28
F-test (V) ns LSD = 1.14
F-test (V x D) ¥ LSD = 2.55
CV. (%) 7.94

ns = non-significant; **significant at P<0.01
#3UNaN339Y nnRNssUUTTNA

nsUgnunuagiuludaninyauinisugn
Tutafoufiunaufenguaiau esnnvilviuands
unupzTuge mndeanisiiuifgaununs Suians
Ugnluideuiiunau iesninsinliengaonusnuiu
ogmeNU 50 Wesliud uarey AuRsiweuiunz Ju
Fuiian mindosnisliunung Tudaumiugs
ArsUgnlutieunun1wus waznisugnluiiou
fnuiswihlidviiAuA vununsfudvan wug
CN52867 (usiugesuuziilignludmiavay3
iosnnufudaladlunniudgn Tnelvinandn duil

2 =
LAULNY LLagﬂ'J']ﬁJM'J'TUQQWQW

YBYBUANUNIINGIFENALULaE 1 vU9Aa
AYIUBBNATNTUNUEANUUNITIVBIUUTEU0USY
F8l0 avnEnsEanskarIINeT UnAnwidieile
U9ENEINT1 1e30ssd unsaUTean vIuys uae
wedasty 1AW WasveYBUARIMANTINSE A5, Aty
9enany flouAszvinusuAunz Tulilon5viide

Tuaadl

25



5ANTIVLATENASUITINTINYAT 40(1): 15-27

LONE15D19D9

Atchariyamontree, A. 2014. Yield Potential and

Growth Performance of Kaentawan
(Helianthus tuberosus L.) under Organic
Agriculture Growing Condition. pp. 388-393.
In Proceedings of 52nd Kasetsart
University Annual Conference.
Bangkok: The Thailand Research Fund,
Bangkok (Thailand). [in Thali]

Changlek, P., S. Jogloy, O. Tuntawiroon,

N. Pipattanawong, S. Suwannalert,

P. Ngamprasit, V. Sanyakun,

V. Teansateanpong, J. Saelee and

B. Thongyeun. 2010. Plants, Growth
and Yield of Jerusalem Artichoke on
Highland Area at Petchabun Research
Station. pp. 556-561. In Proceedings
of 48th Kasetsart University Annual
Conference. Bangkok: The Thailand
Research Fund, Bangkok (Thailand).
[in Thail

Cosgrove, D.R,, E.A. Oelke, J.D Doll, D.W. awis,

D.J. Undersander and E.S. Oplinger.

1991. Jerusalem artichoke. [Online].
Available https://hort.purdue.edu/newcrop/
afcm/jerusart.ntml (5 January 2020).

Josloy, S., N. Vorasoot, C. Daresalaeh, R. Mikaew,

T. Kesmala and W. Tula. 2006a. Yield
potential and agronomic performance
of Kaentawan under growing conditions
in the Northeast, Thailand. Khon Kaen
Agric J. 34(2): 139-150. [in Thai]

Jogloy, S., R. Mikaew and T. Kesmala. 2006b.

Sugar quantity of Kaentawan (Helianthus
tuberosus L.) on different part of tuber.
Khon Kaen Agric J. 34(2): 190-194.

[in Thai]

Kays, S.J. and S.F. Nottingham. 2008. Biology

and Chemistry of Jerusalem Artichoke
Helianthus tuberosus L. London:
CRC Press. 496 p.

Pimsaen, W., S. Jogloy, B. Suriharn, T. Kesmala,

V. Pensuk and A. Patanothai. 2010.
Genotype by environment (G x E)
interaction for yield component

of Jerusalem artichoke (Helianthus
tuberosus L.). Asian Journal of Plant

Science 9(1): 11-19.

Puangbut, D., S. Jogloy, N. Vorasoot, S. Srijaranai,

T. Kesmala, C.C. Holbrook and

A. Patanothai. 2012. Influence of
planting date and temperature on
inulin content in Jerusalem artichoke
(Helianthus tuberosus L.). AJCS.
6(7): 1159-1165.

Puttha, R, S. Jogloy, P.P. Wangsomnuk

S. Srijaranai, T. Kesmala and

A. Patanothai. 2012. Genotypic
variability and genotype by environment
interactions for inulin content of
Jerusalem artichoke germplasm.
Euphytica 183: 119-131.

26



Journal of Agri. Research & Extension 40(1): 15-27

Ruttanaprasert, R., K. Junteenok, W. Suwantho, Walker, W.A. 2006. Inulin and oligofructose
S. Lonaloon and S. Mulalin. 2017. in the prevention of infectious
Influence of plant spacing on growth, diseases. An Orafti Newsletter.
canopy, yield and harvest index of (Nr. 14-spring 2006): 6.

Kaentawan (Helianthus tuberosus L.).
Khon Kaen Agr. J. 45(Suppl.): 963-969.
[in Thai]

Saengthongpinit, W. and T. Sajjaanantakul. 2005.
Influence of harvest time and storage
temperature on characteristics of inulin
from Jerusalem artichoke (Helianthus
tuberosus L.) tubers. Postharvest Biol.
Technol. 37: 93-100.



5ANTIVYLALAWFTUIVINSTNEAS 40(1): 28-39

N19LA3YLAULR LAaTENTUNUSIENINANYUTNANERN DIAUTZNIUNANER

waznandnuiuvasUIauTuRugN1TAN

Growth and Correlation between Yield, Yield Component and Oil Yield

of Commercial Oil Palm (Elaeis guineensis Jacq.)
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Abstract

Received: May 04, 2020
Revised: February 21, 2022
Accepted: March 09, 2022

This research was conducted at the oil palm seed collection plots of the Tha Chiat Research

Station, Faculty of Natural Resources, Prince of Songkla University between February 2017-February

2018. Eight varieties, PR, UT, ST2, ST7, GT, CP, SP1 and CR, of 7-years old commercial tenera hybrid

were investigated under CRD design with 10 replicates. Data were collected every 3 months for 1 year.

The data showed that the nutrient content and chemical properties of the soil were lower than the

standard valves suitable for oil palm growth. UT variety had the highest foliar length, leaflet width,

stem diameter and leaf area. SP1 had the highest number of bunches and average bunch weight. In

addition, it was found that oil yield of ST7 was the highest. Correlation analysis indicated that there

was a positive correlation between the fresh fruit bunch and number of bunches, average bunch

weight and oil yield.

Keywords: growth, oil palm seedling, oil yield, bunch components, yield components
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Phenotypic Coefficient of Variation
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Table 1 Physical and chemical properties of soil in Tha Chiat Research Station

Chemical properties Tha Chiad
0-30 cm Level
Soil pH (1:5 H,0) 6.79 High
CEC (mg/kg) 5.23 Low
OC (%) 0.44 Low
Total N (%) 0.05 Low
AP (mg/ke) 7.28 Low
K (mg/ke) 25.64 Low

CEC = cation exchange capaeity, OC = organic carbon, total N = total nitrogen content, AP = available phosphorus

K = potassium
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Table 2 Growth characteristics of 8 oil palm genotypes in Tha Chiat Research Station

Genotypes RL LL LW LN H TD LDW LA
(cm)  (cm) (cm)  (leaf) (cm) (cm) (kg) (m?)
uT 511.20a'  71.19¢ 5.48a 297.07a 166.33ab  70.83a 2.14abc  5.30a
PR 44513b  72.11c 4.75b 287.73ab 141.33¢c 66.03b 2.12bc 4.51bc
ST7 395.00d  75.60bc  4.95b 286.67ab 151.60bc  68.27ab 2.42a 4.89ab
ST2 451.47b  73.14bc 4.77b 300.40a 145.27¢ 62.83C 2.39ab 4.74bc
GT 444.60b  81.84a 4.60bc  288.53ab 137.40c 70.03a 1.87c 4.95ab
CcP 429.20bc  78.0dab  4.60bc  274.53bc 142.47¢ 67.10b 2.05¢c 4.48bc
SP1 410.00cd 73.30bc  4.32c 261.73c 136.20c 68.47ab  1.96c 3.76d
CR 456.60b  76.19bc 4.27c 286.40ab 176.87a 68.53ab  1.87c 4.25cd
F_test ** * ** x x x % *x
C.V. (%) 6.93 7.19 9.02 6.60 12.58 4.24 14.45 11.76

! = Values followed by different letters are significantly different according to DMRT., ** = significant at p<0.01

RL = rachis length, LL = leaflet length, LW = leaflet width, LN = leaflet number, H = height, TD = trunk diameter,

LDW = leaf dry weight, LA = leaf area
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dnwuzn1sasyRulaneesuLasNands dan
58719749 5.46-23.68% laonandnuituidigean
23.68% d1u GCV 999anwadzn191a3taulnnig
a1fuLazHandn JA19819719 1.97-12.39% lagan
huinngatsiadsiidigagn 12.39% 3¢ PCV i1
11AN31 GOV Ynanweue (Table 4) Marhalil et al. (2013)
37897437 A1 PCV ﬁqqmﬁ GCV hanaf9dnsna
vosannundeuiduiisadosgdudnvusiu q
wandliiiuinnisdanisasuiidiuddglunisidiy
wanAnvasndutiiiy iy nsldts nslsi uag

ANSANWAINIILU
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Table 3 Yield, yield components, bunch components and oil yield of 8 oil palm genotypes in Tha Chiat research station

G¢

Genotypes FFB Yield components Bunch components (0)¢
(kg/plant/year) BN ABW %F/B %WM/F  %O/DM  %O/B (kg/plant/year)
(bunch/plant/year) (kg/bunch)

uT 450.67b* 25.00 18.00bc 65.50b 89.31a 52.89 22.77b 102.00b
PR 418.00b 26.33 16.00bc 70.07ab 88.05ab 72.89 31.75ab 132.74ab
ST7 515.67ab 26.00 19.67ab 75.97a 79.82bc 67.11 34.26a 168.07a
ST2 430.67b 27.00 16.00bc 74.65a 84.97abc 71.33 32.24ab 139.00ab
GT 417.00b 28.67 14.67c 69.72ab 77.34c 69.67 25.70ab 107.41b
CcpP 484.67ab 24.33 19.67ab 70.8%9ab 76.63C 73.33 27.79ab 132.50ab
SP1 602.33a 27.00 22.333 70.96ab 82.97abc 67.56 23.96ab 143.94ab
CR 398.33b 23.00 17.33bc 71.06ab 81.91abc 71.67 28.53ab 114.43b

F-test ** ns ** * * ns * *

C.V. (%) 16.82 11.33 11.08 6.57 5.93 4.72 20.44 20.64

! = Values followed by different letters are significantly different according to DMRT. * = significant at p<0.05; ** = significant at p<0.01; ns = non significant at p<0.05

FFB = fresh fruit bunch, BN = number of bunch, ABW = average bunch weight, %F/B = %fruit/bunch, %WM/F = %wet mesocarp/fruit, %O/DM = %oil/dry mesocarp,

%0/B = oil/bunch, OY= oil yield

6¢-82 {(1)0p UOISUDIXT 19 UDIeasay 1Sy JO 1eulnor



5ANTIVYLALAWFTUIVINSTNEAS 40(1): 28-39

Table 4 Broad sense heritability of vegetative characters of oil palm

Traits/genetic parameter Mean PCV (%) GCV (%)

Vegetative growths

Rachis length (cm) 442.90 10.25 7.56
Leaflet length (cm) 75.18 8.28 4.10
Leaflet width (cm) 4.72 11.78 7.58
Number of leaflet (leaf) 285.38 7.60 377
Height (cm) 149.68 15.42 8.91
Trunk diameter (cm) 67.76 5.46 3.43
Leaf dry weight (kg) 2.10 17.04 9.03
Leaf area (m?) 4.61 15.16 9.57
Fresh fruit bunch (kg/plant/year) 464.67 20.03 10.88
Yield components

Bunch number (bunch/plant/year) 25.92 11.50 1.97
Average bunch weight (kg/plant) 17.96 16.62 12.39
Bunch components

Fresh per bunch (%) 71.10 6.98 2.36
Wet mesocarp per fruit (%) 82.62 7.43 4.48
Oil per dry mesocarp (%) 68.31 10.45 9.32
Oil per bunch (%) 28.37 22.15 8.53
Oil yield (kg/plant/year) 130.01 23.68 11.61

a a

ANFUNUSVRIANBULNITHISURUIANUNANER

1]
v
3 o a

UazaIAUsZNaUNANANYEIUANULY

ANINAITANEIDIANTUNUSVDINANA R
29AUIENOUNANAR BIAUIENOUNZANY LAYHANAR
vhsf wuisuaungate dndnnzatoads was
naNaniNsTY Savduiuslumesuindunanaansanean
Faududruifiaudidyniaasegialunisuan
Undutisfy wanddiduindlodnuazma fiiuiu

rdsnalynandanzatiiuIuaulufIe drunandn
Nrae I1uIunzaty wasilesidustnfudenzane
Havduiuslunuindurardnuntiu druanuuzdy 9
oA Fuunzate dmtinnzaionas Wesidudna
' s 2 ¢ & ¢ \ s & &
AaNzay WoastdunluaUlraudansana LUastgus

UL aNARIAY LaTUITURABNEANY Jandunus

'
=

FanukarAuNIlunIauINwazn19av (Table 5)

FOAAABINUTIWNUYBY Rungninrut and Eksomtramage
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(2015) anwueNTlandunusnIsuINFeranan1 T

'
aada 1Y

Ao Handanzaiy ag1litsd1AgynsadanTeiuam
Jululs P<0.01 fAndudsyansanduiusviniu

0.934 911518914V Bueraheng et al. (2017)

nandnnzateandudnewusNdudoulnvandunus

YDITIUIUNZANY Waztnnzaenay Wusnuuy

a a (% a

A Y  da
V]LﬂﬂﬁsﬂaqwmamﬁwaﬂUNaNammga’]EJEW]QQ

Table 5 Correlation coefficients among oil yield, yield components and bunch components of oil palm.

Traits FFB  Yield components Bunch components Oil yield
BN ABW %F/B %WM/F  %O/DM  %O/B

FFB 1.00

BN 0.49" 1.00

ABW 0.827  -0.09 1.00

%F/B -0.01 0.17 -0.13 1.00

%WM/F  -0.03 0.04 -0.04 -0.27 1.00

%0/DM  -0.10 0.04 -0.13 0.34 -0.21 1.00

%0/B  -0.30 0.00 -0.36 0.45" 0.16 0.51" 1.00

Oil yield  0.54" 0.43 0.32 0.36 0.13 0.40 0.63" 1.00

* = significant at p<0.05; ** = significant at p<0.01, FFB = fresh fruit bunch, BN = number of bunch,

ABW = average bunch weight, %F/B = %fruit/bunch, %WM/F = %wet mesocarp/fruit, %O/DM = %oil/dry mesocarp,

%0/B = oil/bunch

A3UNANI3IY

NMTBATIERUTUIUEINEMNT auTiniead
meluashduituilssdulTinusnemseglu
s M153ATIERANLYSUTINYBIE N MY
U3 dnwarANgIn1gtu aundsluges
durigudnansdidiu ungiuilutidudhifusiug UT
fiinveananynizgeiign Ae 511.20 wu. 5.48 .
70.83 93l LAY 5.30 AT.4. AIUGINU ANYULAIY
gludeniiug GT Trgeiian Ao 81.84 wu. dnwaz
Frurulugensiug T2 fd1gsiian Ae 300.40 Tu

anvaEAINgE UG CR dAgian Ae 279.80

v
o @

P, ANWULINUIUNEAYRATUINUNNZANY

\wAe fug SP1 dengeiign Ao 22.33 nn/meany uay

602.33 NN./A1/U AUaeU IUIUNEatenuIn il

o

[ a

ANUBLANAN9 819008 ANIEDRINIT 8 WU

£

a

wanAminsuug ST7 Segafian Ae 16807 nn/du/Al
ArduUszaANS ALl sUTINvesdnwas lulnd
(PCV) wagdlulnd (GCV) wuine PCV figandn GCV
LLamﬁQSwﬁwasumamwLLmé’am%’]mﬁm%aqq
wanslifuinnisdanisaruddiuddnlunisifiu
nanaRYeIUNguUNITY NsAnYIEsEnduiusYes
NAKAR DIAUTENDUNAKAR DIAUSLNOUNTAY LAY
NanEntnTy nuIsIwIunEans Yintinnzatolaas
Laznandnunsiy Sanduiuslunisuinfunanan

neany
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Biological Substance Application by Farmers in the Off-season Longan Production

Ban Hong District, Lamphun Province
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The purposes of this research were; 1) to study the knowledge, attitude and biological substance
use in off-season longan farmers 2) to forecast influencing factors that affect to biological substance
use of farmers and 3) to synthesize promotion guideline for biological substances use in off-season
longan production. 330 farmers and 15 stakeholders were participant, who lived in Ban Hong district,
Lamphun province. Data were collected by questionnaires, non-structured interview and focus group
discussion. Data were analyzed using descriptive statistics, multiple regression and content analysis.
The results indicated that the farmers had moderate level of knowledge (mean 8.58), high level
attitude (mean 3.71), and the use of biological substances in off-season longan at a low level (mean
2.32). Number of household workers and the attitudes towards the use of biological substances could
be significantly predicted the biological substances use in off-season longan farmers (p-value = 0.000
and 0.000, respectively). In this regards, the stakeholders suggested guidelines for promoting the use
of biological substances in off-season longan production by supporting data and develop learning

activity related to the use of biological agents.

Keywords: biological substance, farmers’ acceptance, off-season longan
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Table 1 Knowledge, attitude and biological substance application among farmer (n=330)

WMS S.D. Level
Knowledge 8.58 1.84 Moderate
Attitude 3.71 0.24 High
Biological substance application 2.32 0.34 Low
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Table 2 Multiple regression analysis for factors affecting of farmers in biological substance used

Variables Bata t P-value*
Constant 0.657 2.248 0.000
Number of in — household labor 0.062 0.177 4.075 0.000
Attitude of biological substance application 0.613 0.430 9.030 0.000

R? = 0.461; Adjust R®= 0.450; SEE = 0.258; F = 4.885; P-value = 0.000
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Factor Affecting Haew Suphan Cultivation

under Thai Geographical Indication (GI) in Suphan Buri Province
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The objectives of this research were to study; 1) personal factors, economic factors, media
exposure, and productive extension factors related to Haew Suphan cultivation, 2) farmer’s opinion on
Haew Suphan cultivation, 3) the difference of study personal factors, economic factors, media exposure,
and productive extension factors and farmer’s opinion and 4) the problems and suggestions towards
Haew Suphan cultivation. The sample sizes consisted of 112 farmers. Data were collected by using
interview schedule. Statistical analyses used included frequency, percentage, mean, standard deviation,
minimum, maximum, t-test, and F-test. The results of the research revealed that almost all farmers
received information about Haew Suphan from personal media. Most farmers had opinions that 1) Thai
Geographical Indications (Gl) procedure was complicated and difficult, 2) not permitted to use Gl of
Thailand’s logo and 3) farmer’s opinion towards Haew Suphan cultivation under Thai Geographical
Indication was at the high level. The hypotheses testing found that the factors affecting Haew Suphan
cultivation included 1) source of money, at 0.05 level of significance, 2) productive extension from
government, at 0.01 level of significance and 3) permission to use Gl of Thailand’s logo at 0.05 level of
significance. The problems were disease and insect epidemic, shortage of labor for harvesting, drought

and price of product was fluctuated.

Keywords: farmers, opinion, Haew Suphan, geographical indication, Suphan Buri province
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wandlu Table 1

Table 1 Number and percent of farmers classified by media exposure

(n=112)
Media exposure Number Percent
Personal media
Not received 14 12.5
Received 98 87.5
Household members 3 2.7
Relative 9 8.0
Neighbor 38 339
Farmer leader 5 4.5
Agricultural extension officer 43 38.4
Mass media
Not received 109 97.3
Received 3 2.7
Television 1 0.9
Newspaper 2 1.8
Activity media
Not received 51 455
Received 61 54.5
Training 45 40.2
Meeting 16 14.3
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Table 1 (Continued)
(n=112)
Media exposure Number Percent
Online media
Not received 108 96.4
Received 4 3.6
Facebook 2 1.8
Line 2 1.8

UadensdaaSunsuanuiagnssal
Han5ITenudn inwnansa g lildudssy
(Foway 86.6) uantuuusgd ldun ulsguidu
W suTNsIAWAT (Sa8as 1.8) Witouwis (Fesay
0.9) wazdu q (ufiunseu F19Ln38UWT Lazwin
nszdeq) (Sevaz 10.7) tnwasnsdrulvelaladu
aundnngu (Fevay 73.2) usnduifuaudnngy
(Fovay 26.8) tnwnsnsdrulug laladsunisdsiasu
nsuanaInn1ass (Sevag 76.8) weniuldiunis

daaSunsanaNAAg (Seuay 23.2) uaziNYAINT

draulnglulasunisduasunisudnainniaensu
($awaz 95.5) uoniuldSunsdaasunisnanann
AU (5888 4.5) LNEATNTAALAALALIT
Tunaudsisdmagimansinefianududou shlden
(§ovay 45.5) 5998311 A ldlaudugou vilade
($awaz 39.3) warliuulamnuenitevesduney
(Fowaz 15.2) wazinuasnsaluglalasueugrali
Tinsdydnvaldasdmeglimanslne Gevas 70.5)
Aauanslu Table 2

Table 2 Number and percentage of farmers classified by productive extension factors

(n=112)
Productive extension factors Number Percent
Product development
Not processed products 97 86.6
Processed products 15 13.4
French fried Haew 2 1.8
Dehydrated Haew 1 0.9
Others (sweet water chestnut, Haew’s cracker, 12 10.7

and canned Haew)

55



M5ANTIVYRATANFSUITINSNEAS 40(1): 50-61

Table 2 (Continued)

(n=112)
Productive extension factors Number Percent
Being a member group of farmers
Group member 82 26.8
No group member 30 73.2
Productive extension from government
Not received 86 76.8
Received 26 23.2
Productive extension from private sector
Not received 107 95.5
Received 5 4.5
Thai geographical indications procedure
The difficulty level of the procedure
Complicated and doing difficult 51 455
Not complicated and doing simple a4 39.3
Not sure in difficult and simple of procedure 17 15.2
Allowing to use Gl of Thailand’s logo
No 79 70.5
Yes 33 29.5
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WANANAUNITZAULEEAYN19EDA 0.05 (Table 3)

Table 3 The difference between personal factors, economic factors, media exposure, productive

extension factors and farmers’ opinion towards Haew Suphan cultivation under Thai

Geographical Indication

Factors

Farmers’ opinion towards Haew Suphan

cultivation under Thai Geographical Indication

t-test/F-test P-value Sig.
1. Personal factors
1.1 Gender -1.084 0.281 Non significant
1.2 Age 1.277 0.283 Non significant
1.3 Level of education 0.059 0.943 Non significant
1.4 Number of family’s member 0.725 0.487 Non significant
1.5 On farm experience 0.292 0.747 Non significant
2. Economic factors
2.1 Area for Haew Suphan cultivation 1.879 0.158 Non significant
2.2 Number of labors 0.882 0.417 Non significant
2.3 Income 1.002 0.371 Non significant
2.4 Expense 1.324 0.270 Non significant
2.5 Source of money 2.843 0.041 Significant
3. Media exposure
3.1 Personal media 0.320 0.749 Non significant
3.2 Mass media -0.432 0.666 Non significant
3.3 Activity media 0.556 0.575 Non significant
3.4 Online media 1.720 0.088 Non significant
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Table 3 (Continued)

Factors

Farmers’ opinion towards Haew Suphan

cultivation under Thai Geographical Indication

t-test/F-test P-value Sig.
3. Media exposure
3.1 Personal media 0.320 0.749 Non significant
3.2 Mass media -0.432 0.666 Non significant
3.3 Activity media 0.556 0.575 Non significant
3.4 Online media 1.720 0.088 Non significant
4. Productive extension factors
4.1 Development of product -0.149 0.882 Non significant
4.2 Being a member group of farmers -0.123 0.903 Non significant
4.3 Productive extension
4.3.1 Productive extension from government -5.442" 0.000 Significant
4.3.2 Productive extension from private -1.256 0.212 Non significant
4.4 Thai Geographical Indications procedure
4.4.1 The difficulty level of the procedure 0.329 0.720 Non significant
4.4.2 Allowing to use Gl of Thailand’s logo -2.435" 0.017 Significant

* = significance level at 0.05 ** = significance level at 0.01
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Effects of Dietary Spent Mushroom (Cordyceps militaris) Substrate Supplementation

on Productive Performance and Some Blood Variables of Broilers
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The objective of this study was to determine effects of spent mushroom (Cordyceps militaris)
substrate supplementation in broiler diet on productive performance and some blood variables. A
total of one-hundred and eighty, one day-old mixed sex Ross 308 broilers were randomly divided into
4 groups with 3 replicates of 15 birds under Completely Randomized Design (CRD). The diets
supplemented with a standard diet (control), control + 0.05% chlortetracycline, 0.10 and 0.20% of
mushroom substrate, respectively. The broiler chickens were fed ad libitum diet and water. The
results showed the productive performance and some blood variables were not significantly different
among groups (P>0.05). The average daily gain (ADG) was 39.02, 45.38, 39.85 and 43.41 gram/bird/day,
respectively. The feed conversion ratio (FCR) was 1.67, 1.42, 1.50 and 1.46, respectively. The basal
feed supplemented with spent mushroom substrate at 0.10-0.20% had better FCR than the control
group, and similar to the control + 0.05% chlortetracycline group. The spent mushroom substrate

supplementation has increased benefits to broiler industry.

Keywords: broiler, productive performance, blood variables, spent mushroom Cordyceps militaris
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1.67, 1.42, 1.50 waz 1.46 AUAIAU %qqmmmﬂﬁ
\HoflauTanmzdindadidnesiiseiu 0.10-0.20%
lugnsemsiuudldueusednsannisldennis
AndnguaunuuazAtindidesiunauildeitoue
FeauaLiuNan UL U ATEERITINTIA B

Tnilale

Aadgy: Lnille aussanmniswde AnlaRninel

Aoz

A1

¥ '
v aaa 1

Talodunuasanmsiusauduanilanmue

q
= &

a A Ao & E '
mqmmsqqLLazmsmaxﬂumeUu walndueims

da o g . a7 &
neuuslaaluyn 9 Wowd siznisuslaaleln

liififesAasendnaaun Jagtunisdsslnidedu
nsdedlussuugnamnssy n1swanldidodedingg
faunmadesigadiulubemninfiuuinumande
delvufuaudesnisvesnatansluunay
iaUszing lnglanzegnsbalddnsldanseiiuazen
UfTrugnasluemsildidesld (Sitthisuang, 2016)
Wesansasaiule dWinuseansannislinandn
wazAIUANLIAT03dN T (Tapingkae, 2014) INWATNS
fidssdniTadnsldonufiuenanluomnsdng ng
nudunwnInaidssdniuinniifosas 80 fingld
p1UAT e mannasnsdeedad Sadunislden
UiTuzeddliaunmmaunauagldunnifuanudniu
(Sooksai et al., 2016) neliAalynin1snsIany
a159nA1991ne1U §Auglundnduanaindnd
Fadudunsrgegranndeguilaa (Chadseesuwan
et al., 2013) Inglawizmshnidonosuiiausluny
%ﬁL?Juﬂzymﬁﬁﬂﬁzymaﬁmmﬁﬁm?jﬁuﬁLﬁu%uashq
soidles Tutsemalnonugfndenesuinnitlay
100,000 AU waLLdeTInuINNINUay 38,000 51¢
(Sumpradit et al., 2015) #sludlaqiuiinszuanis
sussAliinisannisldenufduslunadesdng
dannntu fadu Avayulwsisoradumadennds
fanunsaiuUsegndlivaununislderu§us
Tudnila

@ @ 1A

WARANE@Nas (Cordyceps militaris) a5

< o

P9ngNsNd1Agy A Cordycepin ﬁﬁ@mamﬁ’ﬁlumi
Fueyyadasy Wugiduiu uaztelinalnnisaides
pondlaululdonludidiunig o ueesraniglaodig
Huszavsnm Inelassasnsvnaeiivesas Cordycepin
Ademdetuansusenau Nucleoside 3aiignindne
fuUfdruzarsfidudnisaiyvosuuaiiie
(Shonkor et al., 2010) wauzAanindsldainnis
wngifindataneslimngdiviuihuud ssuidy
91915738 1d@ MUY EE Weidallans Cordycepin
widesgUsyunal 1,215 un./nn. (Arin et al., 2016)
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wazlnuAmialavuy Laun WsAudesay 14.24
(Da-oh, 2019) #atiy nsAnyInaveInIsiasudag
WngLiindadneroaussonmnssanuazailadin
Inenunadsennsluliide Faduuumiaiientan
wieldannnsudnivayulnsunfivaussaninnis

nanuazlfduansawnueufTuzluemslnie
BANTUNITIVY

¥lAieansiius Ross 308 01y 1 Tu Aag
WATILIL 180 67 aunnudensaanysel Hun1si
Tagunulusunsy (sadiaa@anazlsanaonau
Sniauinsie) uaviithuindlndideeiu Mnaununs
naagswuugduanysal (Completely Randomized
Design; CRD) Isi’ffa@l,wwLﬁﬂﬁuﬁdwﬁwaaﬁwhuuaz
srueuigungll 60°w. auus tiuliludiust
wazile wagirllualvflvundnasneudnlunay
lugnsem1sdnd wusdninaasseonidu 4 ngu
(Treatment, T) Usenaunie 3 61?’1 sgnaz 15 ¢ L?ﬁvm
TulssBeuszruudatfiodnuwinisiaduianmizidie
Futnanedlugnsems 4 gas 1éun gnsi 1 s
1N351U (NQuAIUAY, T1) gmﬁ 2 TN NTIIU +
0.05% Chlortetracycline (T2) & # 57 3 91n1s
1msgU + Sanuneiindati 0.10% (T3) LLazqmﬁ' 4
91MNTINATEIL + Tagunziiadain 0.20% (T4) Tag
‘LJ‘%mmimuwaqqmmmiﬁlﬁi’fmaaqfnﬁ’ﬂmmmm
ATLUEU1999 NRC (1994) Ao SlUsAULATWAIIIY
Flduselaviilawinfu 23%, 3,200 keal/kg waz 20%,
3,200 kcal/kg Tusyey 1-21 wag 22-42 Tu AUa1RU
(Table 1) Wiuazermsuuuiiinit (ad libitum)
Mnsnaasndussezinan 42 Tu JufinuSunm
pnsfinusazdmdnlinn q 2 e idelide
91g 35 Ju duiudegiuden lnawizidealiain
wuldenusaladn (Wing vein) USunu 0.50 wa.
Tdlunasafiusegnefiflans EDTA fivnetostunis

wadmeudon wWethlulnszvelafininel Teun
AANTNTUYD AL dDALAIS ALY (Hematocrit,
Het) aidimideanwmg (Red Blood Cell, RBC) AN
glulnadu (Hemoglobin) Adiatdanv1l (White
Blood Cell, WBQ) 1fintdanviividnuilafad
(Basophils) Tulu'las (Monocyte) Laninealsila
(Heterophil, H) wagdullad (Lymphocyte, L) %1
dndau H e L (H/L ratio) d1deyaliasigrinanis
admiomAuLUsUTILYeARaERE3E Analysis
of Variance (ANOVA) LaglUIgutfiguanuunnaig
YaALRALLAAENGUNAABIN83T Duncan’s New

Multiple Rang Test (DMRT)
NAN15LLAZ AT

navoIMTiasuTaguIziiadud1dnedly
qmsmmiidLﬁaﬁiaammmwmwam (Table 2)
WU By dns1nsas AUl Usuia
o siny LagUszdnsnmnisldomsveynng
naaasliunna1eiu (P>0.05) ag19lsAniunuii
ArUszansamnisldennsvesnguiliasutanmas
Windsiidnea (T3 waz T4) Tuudlduiningns
915315514 (T1) wazAnlndiAssiugnsilien
UfTue (T2) Tnedszansamnisldemmsvosngud
1-4 FAawnnu 1.67, 1.42, 1.50 kay 1.46 A1NaGU
(P>0.05) @onAaBdiuTIENUUBY Noopan et al. (2019)
fea1uin Fagungiiindadidnesiiarsaesladiy
(Cordycepin) vildszansnsldermsvasliile

[ @

fiu maaSufanunzifadatdneduemsliiide
yilviusgansamnsldemnsliuandnaiugnsild
g1UFT e Fetaquzdindaindiduleinduaeenlse
Usznausenguaulazniuanlawuuuuuiidady
w3lulofAnfiduaiunisaigyuesqdunidmiy
Uszloviuarannisiasyvesgaunidnalsalumaiu

91911500400 denalAiuseansnInnsiden sy
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(Yu et al., 2003) @anmaaany Koh et al. (2003) 7
s1891u3115I a1 satmanduleindudsiun
(Cordyceps sinensis) fiszau 6.0 nsu/nn. Tue1mis

Paglilailedonsinsadgivls snsn1sidinsen

wazn1sRevausselndulsatiAd@Tdaisumnnu
nstdeUTausuasAnitnguaiuny Bnvisdedaaty

a & . v o &
AN3LAIYVBILYD Lactobacilli spp. WazgugILYd

E. coli wag Salmonella spp.

Table 1 Feed formulation and calculated nutrient composition of broiler diets

Ingredients Starter (1 to 21 d) Finisher (22-42 d)
(%) T1 T2 T3 T4 T1 T2 T3 T4

Corn 4346 4341 4346 4346 48.00 48.00  48.00 47.90
Soybean meal, 44% 2751 2751 2751 2741 25.00 25.00  25.00 25.00
Fish meal, 55% 10.00  10.00 10.00  10.00 5.00 5.00 5.00 5.00
Broken rice 13.00 13.00 13.00 13.00 13.00  13.00  13.00  13.00
Rice bran 3.00 3.00 3.00 3.00 6.00 6.00 6.00 6.00
Palm oil 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Dicalcium phosphate 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Salt 0.50 0.50 0.40 0.40 0.47 0.42 0.37 0.37
DL-Methionine 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
L-Lysine 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Premix’ 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Chlortetracycline - 0.05 - - - 0.05 - -
SMCM? - - 0.10  0.20 - - 0.10  0.20
Calculated nutrient composition

ME (kcal/ke) 3,200 3,200 3,200 3,200 3200 3,200 3,200 3,200
Protein (%) 23.00 2300 23.00 23.00 20.00  20.00  20.00  20.00

'Commercial premix

2SMCM = Spent mushroom Cordyceps militaris
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Table 2 Effect of spent mushroom (Cordyceps militaris) substrate supplements on production

performance in broilers

Parameters Treatments SEM  P-value
1 2 3 4

Initial weight (¢/bird) 44.67 44.33 43.00 43.67 1.84 0.91
Final weight (g/bird) 1683.33 1950.00  1716.67  1866.67  123.32 0.43
Weight gain (g/bird) 1638.67 1905.66 1673.66 ~ 1823.00 123.20 0.43
Average daily gain (g/bird/day) 39.02 45.38 39.85 43.41 2.93 0.42
Feed intake (g/bird) 2732.92  2692.08  2511.37  2652.16  90.61 0.39
Feed conversion ratio 1.67 1.42 1.50 1.46 0.09 0.30
Survival rate (%) 100.00 100.00 100.00 100.00 - -

nansiasuianinizifiadatidnesses
la#inine1u19Usznis (Table 3) Wui1 AIAIY
Wudureudnidenunsdnuiy Andaldonuns A
flulnadu Adadenvd Tawn Winldenviaia
vilaila Wluled wnnelsila wardulnles fed1ade
laumnsnanu (P>0.05) Tnedndiu H sio L (H:L ratio)
dAvinAvY 0.91, 1.22, 1.07 wag 1.60 Aua1fu
(P>0.05) Bsdmdruildngeninnmeiunivesdnidn
Av 0.30-0.57 (Jain, 1993) Yz Gross and Seigel
(1983) 1897u31 luanziilnfianueionazyiley

dnidenvnvieduliledanasuariiniiennivie
Lamwaii?\lmﬁuqa%u Kongpechr et al. (2020)
enunanisdnuiliideareiug Ross 308 fides
Famdivdluvsendlne a1 35 Tu Trndadenuna
giaevinelsilagenindadonviviindulled GR
annsnfintuldnarsmgads wu aneius o1y
LA LLazmﬁmmiL?ﬁym@J Tnelunismnassndeiily
Tsedeunuudn uazUszneufuaninenniAseuty
nanalavesussimalneeradwmalilaifinaniig

= | A vee ! 9 a
V_’n']llLﬂiﬂﬂﬂqmlﬁﬁ]ﬂqqﬂﬁﬁligﬂUﬂﬂm
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Table 3 Effect of spent mushroom (Cordyceps militaris) substrate supplements on some blood

variables of broilers

Parameters Treatments SEM P-value
1 2 3 a4
Heratocrit (%) 32.00 33.50 28.33 28.50 1.46 0.106
Hermoglobin (%) 13.17 12.97 11.47 11.65 0.67 0.245
RBC (x10° cells/mm?) 2.52 2.56 2.24 2.33 0.13 0.302
WBC (x10? cells/mm?) 0.69 0.93 0.75 1.02 1.02 0.501
Heterophil (%) 44.33 51.67 48.67 58.67 7.27 0.587
Lymphocyte (%) 48.67 42.50 45.67 36.67 6.96 0.664
Basophils (%) 6.00 2.00 3.00 3.00 1.00 0.094
Monocyte (%) 1.00 1.33 2.00 1.00 0.33 0.192
H/L Ratio 0.91 1.22 1.07 1.60 0.43 0.631
d5UNaN1TNAaaY AnAnssuUsENIA

INNANIITNARDINUTN NISETU TN LR
fagrdnedlugnsemslidolifnaroaussnan
Aswdn M n1sedydule dinindaifiuuas
Usgansnmnisldoms wazldinaserlainingd
veUszn1svedlaie wiegrdlsfinuddsyansnm
mﬂ%’mmmaaqmamﬁiﬁﬁaﬁLa%uﬁ’a@l,wwl,ﬁm
fandnesfisediu 0.10 uaz 0.20% Fuuildufinia
nauaIuAy wazfialndiAssfugnsensild
g1UfTug FeaunTaiuNanULNUNNILATYEAT

X owe Ly
Yaan1ssaealaLilale

YBYDUAMUMNING1TEI1YAN AT 185511
faduayusvUssunayuganyun1TIsesyd1d
sUUTELNAL 2563 @1vndvidmaanand fatuayy
wrsudninaaesnagiadeadelunisduiunuide

Ud1599829ef
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Effects of Heat Treatment on Nutritional Value of Jack Bean (Canavalia ensiformis L., DC)

and Its Utilization as the Soybean Meal Replacer in Thai Native Chicken Diet
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Jack bean (Canavalia ensiformis L., DC) can be used as a protein source in animal feed. However,
it still contains high antinutritional factors (ANFs). Heat treatment can reduce this limitation. Therefore,
the objectives of this study were to determine the nutritional value and Trypsin Inhibitors (TI) content
of Jack beans after heat treatment and to evaluate the effects of replacing soybean meal with Jack
beans on growth performance of Thai native chickens aged 7-16 weeks. Heat-treated Jack beans by
boiling and sun drying were analyzed for chemical composition, amino acids and TI. A total of 64 seven-
week-old Pradu Hang Dam were randomly allocated into 2 groups (4 replicates of 8 birds). Dietary
treatments were as follows: (i) corn-soybean meal diet (control group) and (i) replacement soybean
meal with heat-treated Jack beans at 20%. These findings demonstrated that the Jack beans both before
and after heat processing had crude protein (CP) ranging from 24 to 25%, including 17 kinds of amino
acids such as methionine (423.00 and 492.17 mg per 100 g sample) and lysine (2,399.40 and 3,260.30
mg per 100 ¢ sample), etc. Tl was not detected after heat processing. Average Daily Feed Intake (ADFI),
Average Daily Gain (ADG) and Feed Conversion Ratio (FCR) were not significantly different (P>0.05). It can
be concluded that heat treatment can reduce Tl without negative effects on its nutritional value. In
addition, the use of the Jack bean as the soybean meal replacer at 20% had no adverse effect on

growth performance of Thai native chickens.

Keywords: amino acid, srowth performance, Jack bean, replacing soybean meal, Thai native chicken
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fandraruisathunldiduuna dusduly
9msdnIle wiegnslsfaudmdsindansdiunis
Tfusglevdvadlnvuregas nszuiunisiniusou
@unsnantosiamabe FaNu MsAnYE s
TaguszasdifiodnwiaarmilavugiasUuna
n3UFuBuddwesludmdudsiunnnudou uay
Uszifunanislddand maununind 1nd oese
UsgAnsnmninaigivlaveslaiiudeseny 7-16
FUan Sandrfinunislianudeulasnsdusausu
N13591NLAA §nuINNdiAsIEviesAlsznaUNILAL
nsneviilu wazynsudududimes vinsanenluln
Uszgvneen 018 7 dUait 91uau 64 63 nsuuaiu
2 ngu (4 %1 910w 8 ¢) DrnIVAAREA () 91
ﬁugm (NguAUAL) Uag (i) yauNUNNAED I
Fandit 20% wanisAnwnandiiiiugn dandaia
nouwazndanisliauiouilusiueglugae 24-25%
Anseezdly 17 vda wu wslslodu (423.00 uay
492.17 1n./100 ATUAIDE19IMINERU) Lagladu
(2,399.40 way 3,260.30 4nN./100 NTUAIDY Y
auaeu) [Wudu wagldnunsuudusimesndeann
Asliausou Usunaermisfinuednaty n1s
wigAulnadedotu wazUszansnmnisilisy
omsluthminslaliinnuunnsneiu (P>0.05) Tng
ayunstimuseuausaanvsududuglmesia
waglaifinansgnudonaawnalarug du uonaind
sl aandmeaununIngamdesiiseu 20% Ll

= 1 a a a a Idy A
maLaamaﬂimwﬁmwmn%zgmuimaﬂﬂwumm

AdAey: nsmesiily UsyAnsnmnisasyiule

N5 ALNUNINDIMAGDY LATiuLDg

AN

mndndendunnaslusiuiiddaluems
dod ldiosunilusfiugadls 40-46% uadafiusunm
nimoziluilivsslowildfnsanunnudeanisves
#nd ogalsfAmunisndnd undedulszinalne
Laiganesoniudein1sldlugnainnssusig q
Tnsiamizogsddlugnamnssuemeionuuasdn
FafimsihdinndamdesainUsemesng q ilvinan
fwdesiisnangs dsmaviliduyuriemsisniags
e davaniiuteditavennuasnsseton
fideanisnanomsdnilildios dufuniamunas
TsAumadeniiiauain s1a190 wazduiuna
Wismeluriesduiadudnmadonvilsveanynsng
yadfdenauisiudvuminerdsudly anela
Tasensdaesunislivesveiuaz ingauviosiuy
91915801 iﬁﬁﬂLa%mﬂdmﬂ@m%ﬂiﬁﬁ&jaﬂﬁgmiﬁ
Usgguisiuarlinsegne Tufiufisnesounss
Jaingiuni ndnewnsdninningAuidluviesd
WlerfunsanduyuAienns

RLER (Jackbean: Canavalia ensiformis
L., 00) unildluiivmszngdafidendgniiienquiu
warlfidude damdugninnluvssimeandouiu
inwnsnsluiiuiidminguniugndmdniiousuus
AunAuLazrd s dudaiug Jadinsdnden
wéaamziwdafianysal willwdaursdiuilald
unsguamsatluldusslosdudu o 16 an
s nwnuIndaniiTusau 23-30% lusfu 2-3%
\Woly 5-10% unaldoy 130-150 un. uazWeaweda
54-298 1. (Agbede and Aletor, 2005; Utami et al.,
2018) 91nesdUsEnaunsAidaniramsatunld

& v a o 1% P I3 v v o =
Juingvenmsdnils wisg1alsinig damidened
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a1591un1stausgleviveslnvuy (Antinutritional
factors, ANFs) 1y n3U3u waglaluy3udududlnes
(Trypsin and chymotrypsin inhibitor) taAf W (Lectin)
A1U1I19 U (Canavanine) nsalalaslaanin
(Hydrocyanic add) weamasesn (Alkaloids) nsreeny1an
(Oxalic acids) wagliam (Phytates) (Utami et al.,
2018) & vazluTnvrnenisldusslostvaslnvus
Tneanizeg1dinsgeslusivluddng danaviili
NSISAUlRANAY AINNITATIANDNAITNUIN AT
fandAu 500 ndusiedlansuenms Wiudasiniseie
vasunnszn TuvazfinsTddanddu 150 waz 300
nduseflansuerns liusunaemnsiaulduas
dnsnsasivinanas venmideanivinliiia
wralunszzas wavnslddmdauddawalde
soUszansawnisiasaivlnvedlmideuazlaly
(Belmar et al., 2019) Feansiunisldusslevives
Invugmaniannsaminldseizsing q Wy mseu
15y N1stRANSeU Larni1suin (Okomoda
et al, 2016)
ag19lsfimunissieunmamislnyuy
Usinansnezdlulud g wasnansznuainnisan
asaunsituselevdvednsusdnsiande sauluis
nstnldusylpedlulanwies dufunsanud
el inguszasdiiiefnunmmalnvuzuas Usina
nsnozdluludandmdsainnistianudou uay
Usziunislddmdmaununindndesauszans
amnsaaiulaveslifudesuiiufivaiiunig

a s

wA3 fuangeny Snnedlsmiu Jamdnasuns
¢ ad
aunTULaZISNT
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& N v ¢
BIaMNING Wiﬂumiwmmuiﬂ iummmg LAINTN
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v d

nyadsteimun Augnluiuiivgdrunizuis

AuanIzLAe 81nedlsamiu wasvyuiuiulase

FIUANTENIA B1NBIDUNTE JNTnaTUNS

nswseuwAnanidaenszuaunsitaudau

vhudadmdrsiau 10 Alandy unduluih
o 20 dns Mnanduuszanal 30 unfiauign uas
ddethanvuisaonsanuandua 8 $alu
Thudadamdfiutudamnuslupzunsmeny 91ntu
viaegaununlunarunssazidendn 1 ava LAy
Gﬁ’aaEJNLﬁ'aﬁﬂﬂ%Lmqgﬁuazﬂizﬂauqmmmsé’mi
molu

A5 AT1TYRIAUSENBUNIAA NSUTUBUEUInaS
uaznsnazily

dshegsimdineusazudsriunisliaiy
SoulURimswviosdusznaunand fedl Yaquits (Ory
Matter; DM) 1Us@usa4 (Crude Protein; CP) Fole
574 (Crude Fiber; CF) lasTusay (Ether Extract; EE)
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USunauemnsiinu (Feed intake) Sufindasinisane
(Mortality rate) 1 useduant iieunduanuu
91157 AuLRE s of a6 o TU (Average Daily Feed
Intake; ADFI) mM3wa3uiiulnind osofanoTu (Average

Daily Gain; ADG) kazUszans amnsideuanmsiluy

YminsA (Feed Conversion Ratio; FCR) Gﬁayjaﬁliﬁ
21NN1TNAABIVDIT 1A0ING LY NN LATIZI
9@ f laeld Two independent samples t- test
fissfupnadesiu 95 Wesidud Wemanuuansdig

FENINANRREVDING 2 NGY

Table 1 Ingredients and calculated composition of the basal diet (as-fed basis, %)

Ingredient Dietary treatment
Soybean meal Heat-treated Jack bean
Corn 51.0 43.5
Fish meal 2.0 3.0
Rice bran 10.0 10.0
Soybean meal 20.0 8.5
Jack bean 0.0 20.0
Cassava meal 12.0 10.0
DL-methionine 0.5 0.5
Dicalcium phosphate (DCP 16%) 2.5 2.5
Limestone 1.5 1.5
Salt 0.5 0.5
Total 100.0 100.0
Calculated nutrient composition (%)
Dry matter 90.39 91.20
Metabolizable energy (MJ/kg) 2,900 2,800
Crude fiber 5.35 5.62
Ether extract 3.80 4.07
Crude protein 16.55 16.00
Calcium 1.54 1.77
Total phosphorus 0.98 1.01

73



M5ANTIVYLATANFSUITINSNEAS 40(1): 70-78
NAN1599¢

asAUsznoumanil wazvsudududtmesludang
ssfUszneumaaiivesimiavAndulosas
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591 4,265.0 Alaweaes/n3u wazaslulawsefiazane
1ad18 50.9% (Table 2) Tudruvpsusurunsuduy
Buddwes dmdAuivsinaviududuilwes 1.65
un/nfusmegne Tuvasiidmdmdsnsliaudou
Taiwunsudusustines (Table 3)

nsnozdluludands

n1sTmszinsnerdluludang wuiad
nsmezdily 17 ¥iin Uszneumie evandlu nsaweau1sin
Fawdu nsanganiin tnadu Sadnu lolefndu §13u
ladu wolslotiu Alasyaniiu Insdu wesu nslelly
v3Ulauny Inls3u wazandu ludmdineuwasnd
ﬂﬂﬂv’fmm%’auwmimwaﬂﬁﬁﬂqﬂﬁqﬂ (4,216.84
wag 5,054.28 un.) mualuladu (2,399.40 uay
3,260.30 1N.) Wara WU (2,109.39 way 2,617.13 un.)
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lansondlnsduludmd deRnsannsnesilunds
H1UAINSoUNUIN nsnevdly 16 via lulasu
NansEyUANAMNTaU enIuUSIunsUlaunuanas
9.9% (Table 4)

Table 2 Chemical compositions of raw Jack bean and heat-treated Jack bean

Items (%) Raw Jack bean Heat-treated Tangtaweewipat and  Doss et al. (2011)?
Jack bean  Cheva-lsarakul (1989)*
Dry matter 87.5 92.2 86.6 93.6
Ash 39 35 35 4.2
Crude fiber 8.1 8.0 10.7 6.7
Ether extract 35 4.4 3.0 4.0
Crude protein 24.6 25.5 257 30.3
Calcium 0.1 0.2 NA NA
Phosphorus 0.4 04 NA NA
Gross energy (kcal/g) 3,951.0 4,265.0 NA NA
Nitrogen free extract 74.4 50.9 57.1 54.7

'Raw Jack bean; 2Cooking at 100°C for 20 min; NA = not analyzed
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Table 3 Trypsin inhibitor of raw Jack bean and heat-treated Jack bean

Trypsin inhibitor units (TIU)

ltem
per mg sample
Raw Jack bean 1.65
Heat-treated Jack bean ND
Raw Jack bean (Tangtaweewipat and Cheva-lsarakul, 1989) 13.73
Raw Jack bean (Agbede and Aletor, 2005) 6.30
Heat-treated Jack bean' (Agbede and Aletor, 2005) 0.40

lcooked for 60 min and sun-dried, ND = not detected

Table 4 The changes of amino acid profile of raw and heat-treated Jack bean (mg/100 ¢ sample)

Amino acid Jack bean Heat-treated Jack bean

Alanine 1,333.77 1,900.00
Aspartic acid 4,216.84 5,054.28
Cystine 206.54 208.92
Glutamic acid 1,738.33 2,105.96
Glycine 931.93 1,167.93
Histidine 719.46 817.12
Hydroxylysine ND ND
Hydroxyproline ND ND
Isoleucine 915.64 1,302.02
Leucine 2,109.39 2,617.13
Lysine 2,399.40 3,260.30
Methionine 423.00 492.17
Phenylalanine 1,072.81 1,385.22
Proline 1,393.20 1,713.37
Serine 944.14 1,149.36
Threonine 910.33 1,113.58
Tryptophan 31254 281.61
Tyrosine 785.58 1,002.63
Valine 1,072.83 1,589.76

ND = not detected
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Usgansnmnisiasgaule
nsfnwnslddamiluermssedu 20%
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Table 5 The effect of replacing soybean meal with heat-treated Jack bean on growth performance

of Pradu-Hangdam breed of Thai native chicken

ltem Dietary treatment P-value
Soybean meal Heat-treated Jack bean

Initial body weight (g) 700.00+£21.65 683.33+14.43 0.615
Final body weight (g) 1,287.50+54.49 1,277.08+115.64 0.323
Average daily feed intake (g/d) 87.17+5.01 97.10+5.94 0.832
Average daily gain (g/d) 10.49+0.80 10.60+£1.96 0.287
Feed conversion ratio (g/g) 8.32+0.35 9.33+1.40 0.120
Mortality rate (%) 0.00+0.00 0.00+0.00
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Species and proportion of economic crabs from local fishing in Ban Thorn, Khok Khian,
Mueang Narathiwat district, Narathiwat province and Ban Pa Mai, Don Sai, Mai Kaen district, Pattani
province were studied. The field works were conducted during March to May 2019. Only Family
Portunidae with four species namely Portunus pelagicus, Charybdis feriatus, Portunus sanguinolentus
and Scylla spp. were found in both areas. Furthermore, the study aimed to investigate of proportion
of economic crabs in Ban Thorn and Ban Pa Mai. The results showed that P. pelagicus, C. feriatus,
P. sanguinolentus and Scylla spp. were 62.39, 28.54, 8.76 and 0.29%, respectively (in Ban Thorn). The
proportion of P. pelagicus, C. feriatus, P. sanguinolentus and Scylla spp. were 58.82, 20.18, 19.94 and
1.04%, respectively (in Ban Pa Mai). Moreover, this research was studied about fisheries activity from
local fishing in Ban Thorn, Khok Khian, Mueang Narathiwat district, Narathiwat province and Ban Pa
Mai, Don Sai, Mai Kaen district, Pattani province. The results found that the majority of the fishing
gears were fishing nets and crab traps in Ban Thorn and Ban Pa Mai. Average income of fishermen in

both areas is 1,311+128 Baht per day.

Keywords: species, proportion, economic crabs, local fishing, Narathiwat province, Pattani province
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Figure 1 Portunus pelagicus (A), Portunus sanguinolentus (B), Charybdis feriatus (C), Scylla spp. (D),

the orange eggs (E) and black eggs (F) of berried female crab (Portunus pelagicus)

Table 1 Species of crabs in Ban Thon, Mueng Narathiwat district, Narathiwat province

and Ban Pamai, Maiken district, Pattani province during March to May 2019

Common name Scientific name Ban Thon, Mueng Narathiwat Ban Pamai, Maiken

district, Narathiwat province district, Pattani province

March April May March April May
Flower crab Portunus pelagicus v v v v v v
Three-spot P. sanguinolentus v v v v v Vv
swimming crab
Crucifix crab Charybdis feriatus v Vv Vv v v v
Mud crab Scylla spp. v - - - Vv -
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Figure 2 Fisheries in Ban Thon, Mueng Narathiwat district, Narathiwat province (A) and Ban Pamai,

Maiken district, Pattani province (B)

Figure 3 Fisherman (A) and family of fisherman (B)
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Figure 4 Aquatic animals sales of fishermen in Ban Thon, Mueng Narathiwat district, Narathiwat

province (A) and Ban Pamai, Maiken district, Pattani province (B)

Figure 5 The fishing gears such as fishing nets (A) and crab traps (B)
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Effect of Crocodile Oil on Human Keratinocyte Cell Line Viability
Antioxidant Activity and Its Application as Tilapia Fish Feed

U a = L ¢

L a s = o = £ Q‘ 1 o L =y =Y *
WSE RUIUNS' 81u152R duau? Sseimd Saunal® 1nSeednd 1wWeowu® waralans austaAnAal’
Metas Ngernjan®, Yamaratee Jaisin?, Teerawat Rattanaphot’, Kriangsak Mengumphan?

and Doungporn Amornlerdpisan®*”
inauzinelilaBnisuszaswasningnsnai aninerdeuslld Wedval 50290
ZAUEWINVIEANENT UNTINENREATUATUNTILIA NFIWINT 10110
Squdanundudaiuuinnssunanisineasdmiuiadiodusynounis umine dewild Jedlud 50290
!Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiang Mai, Thailand 50290
2Faculty of Medicine, Srinakharinwirot University, Bangkok, Thailand 10110
3Center of Excellence in Agricultural Innovation for Graduate Entrepreneur, Maejo University, Chiang Mai, Thailand 50290

*Corresponding author: doungpornfishtech@gmail.com

Received: September 04, 2021
Abstract Revised: October 06, 2022
Accepted: November 03, 2022

Crocodile fat, a by-product of community enterprise farms, was extracted in from of oil.
Crocodile oil (CO) was investigated for its ability to enhance cell viability and antioxidant activity on
human keratinocyte line (HaCaT cell) and its ability to increase growth performance of tilapia when
used as supplement. From the results, the unsaturated fatty acid content of crocodile oil was 71.26
g/100 g, composing of omega 3, 6, and 9 fatty acids at the amounts of 1.67, 24.53, and 39.71 ¢/100 g,
respectively. In the study on HaCaT cells, when CO was dissolved in tween 20, the concentrations of
0.125 and 0.25% showed no cytotoxicity and also enhanced cell viability. Additionally, CO possessed
antioxidant activity via reduction of NO production induced by UVB irradiation. Furthermore, CO was fed
to tilapia for over 4 months, and the results on growth performance demonstrated that 4% CO could
be used as an ingredient in fish feed. However, need more pharmacological research on CO is needed

before it can be used commercially.

Keywords: crocodile oil, cell viability, antioxidant activity, fish feed, srowth performance
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Cyclooxygenase-2, Prostaglandin E2, Nitric oxide
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mstielviuaspdfidduiuninaingaaimnsy
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2020)
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Percentage of cell viability

= (Ftreatment - FbLank)/(FcontroL - I:Iotank) x 100%

198 F = Fluorescence
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nslwems 3% sedvindaneTu nsdeadu
na1 4 W Tuveduuduun 1.2x1.2x1 Wes Aengy
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ADG = 5ﬂﬁﬁﬂLﬁ@§UEj®ﬂ’ﬁVlﬁa@\‘] ~ dhwnin
SoBuvaaey) / Sunufuiinaaes
FCR = dwitnownsiils / dmindliiad
Tunsvaaesndsid ld@ndunsaundnnns
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sdanldlunimaaas

Toyauandlugvesaiads + Apnuaain
\AABULIATEIY (mean = S.EM) sAnuiluead
wazluvanila deyagnilSeuiisusyninangu 14ada
N153LAT1EHAINLUSUSTIUNTLA 87 (One-way
Analysis of Variance, ANOVA) LagNagaauNI18 a1
91nN157LAS18% (Post hoc test) Tmald Tukey
Honestly Significant Difference tU38uLflguAI1u
LANFNIYBIUAAENGL TIF1 p<0.05 WARIANLIUANANY

ag1sllszRudpdIAYNIIata

NaN1SIY

siiauazliunansaluiuvesisiuasad (CO)

msafnuintuaszdinuin mnlesuasydiings
100 n3a amnseatauenduisiuessdfivdeseu la
fna umnanizda afaldualu 36-38 ua. wu
psAUsznevvesnsaluduriawu Ae nsmludu Oleic
Fadunsalatuedalidudndasisnielowd 9
Tudndiu 39.71£0.80 n31/100 n5U wazilunsalusly
yidusanndls 71.26+0.56 n31/100 n¥u Tnenauansly
Table 1

Table 1 Fatty acid composition of freshwater crocodile oil (Crocodylus siemensis)

Fatty acid Amount in crocodile oil
(¢/100 ¢)

Butyric acid (C4:0) ND

Caproic acid (C6:0) ND

Caprylic acid (C8:0) ND

Capric acid (C10:0) ND

Undecanoic acid (C11:0) ND

Laurie acid (C12:0) 0.28 + 0.21
Tridecanoic acid (C13:0) ND

Myristic acid (C14:0) 0.46 + 0.03
Pentadecanoic acid (C15:0) 0.08 + 0.00
Palmitic acid (C16:0) 21.61 £ 0.62
Heptadecanoic acid (C17:0) 0.14 £ 0.01
Stearic acid (C18:0) 5.56 + 0.20
Arachidic acid (C20:0) 0.11 + 0.00
Heneicosanoic acid (C21:0) 0.03 + 0.00
Behenic acid (C22:0) 0.05 + 0.01
Tricosanoic acid (C23:0) 0.91 + 0.06
Lignoceric acid (C24:0) 0.02 + 0.00
Saturated fatty acid 28.74 £ 0.56
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Table 1 (Continued)

Fatty acid Amount in crocodile oil
(¢/100 ¢)

Myristoleic acid (C14:1) 0.09+ 0.01
cis-10-Pentadecenoic acid (C15:1n10) ND

Palmitoleic acid (C16:1n7) 4.31 + 0.09
cis-10-Heptadecenoic acid (C17:1n10) 0.07 + 0.00
trans-9-Elaidic acid (C18:1n9t) 0.19 + 0.02
cis-9-Oleic acid (C18:1n9¢) 39.62 + 0.79
cis-11-Eicosenoic acid (C20:1n 11) 0.37 + 0.04
Erucic acid (C22:1n9) 0.04 + 0.01
Nervonic acid (C24:1n9) 0.05 + 0.00
Monounsaturated fatty acid 44.73 £ 0.87
trans-Linolelaidic acid (C18:2n6t) ND

cis-9,12-Linoleic acid (C18:2n6) 24.07 = 1.54
gamma-Linolenic acid (C18:3n6) 0.21 +0.03
alpha-Linolenic acid (C18:3n3) 1.19 +0.12
cis-11,14-Eicosadienoic acid (C20:2) 0.21 £ 0.07
cis-8, 11, 14-Eicosatrienoic acid (C20:3n6) 0.26 + 0.03
cis-11, 14, 17-Eicosatrienoic acid (C20:3n3) 0.20 + 0.17
Arachidonic acid (C20:4n6) ND

cis-13, 16-Docosadienoic acid (C22:2) 0.03 + 0.02
cis-5, 8, 11, 14, 17-Eicosapentaenoic acid (C20:5n3) 0.21 +0.17
4,7, 10, 13, 16, 19-Docosahexaenoic acid (C22:6n3) 0.12 £ 0.03
Polyunsaturated fatty acid 26.53 + 1.41
Unsaturated fatty acid 71.26 £ 0.56
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Table 1 (Continued)
Fatty acid Amount in crocodile oil
(¢/100 g¢)
Tran fat 0.19+0.02
Omega 3 1.67+0.17
Omega 6 24.53+1.59
Omega 9 39.71+0.80

Values are expressed as mean + S.E.M (n=3), ND = not detected

HaYaY CO fan1sag 70T Invauaas Keratinocyte
ANMIANe3Eyd
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| & Y a v ! ¢
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%faEJazmiagjsam%‘ﬁmﬁumﬂﬁuLm
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FerSsuiisuiunguitld Suiilssedyidimosetns
e venaniinguiadilésuiios co aadutu
0.25% wuilslfinavilfieadae vsidn O anu
dutugeaaiitnanAnwlunuided lhAnfiviewwad

WWzLaesvtin HaCaT cells (Figure 1)

W v

i A
L) :
0.125 0.25

UVB 40 mJ/cm?

Figure 1 Photo-protective effect of the crocodile oil on keratinocyte cell viability

Mean values were significant different compared with the control group at *#p<0.001

and ***p <0.001 when compared with UVB-irradiated group
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s
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Figure 2 Effects of crocodile oil on NO production in UVB-irradiated keratinocyte cells.

Mean values were significant different compared with the control group at ** p<0.001, *p<0.05

and ***p<0.001 when compared with UVB-irradiated group.

NaYad CO samasgAulavaslatialuusdiuud
Mnuadfetredunuinituessdiinade
nsfidinsen warfiqns diueyyadaszveuead
Wz sty vy Jadiunusegndldidu
Functional ingredient Tua1uisuan Lﬁaﬁ’@umqm
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geagalidudAgniaif (p<0.05) Tnedldanin
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Tuﬁqﬂﬂejuﬂ']smaamaamﬂm?:m (Figure 3)
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April June July August

® control 2% crocodile oil ® 4% crocodile oil

June August

= control 2% crocodile oil ® 4% crocodile oil

WG (g)

FCR

June July August

® 4% crocodile oil

August

= control 2% crocodile oil

June July

® control 2% crocodile oil ® 4% crocodile oil

Figure 3 Effect of crocodile oil supplement in fish feed on growth performance of tilapia for 4 months

(April-August, 2020) Mean values were significant different compared with the control group

at *p<0.05 and *p<0.05 when compared with 2% CO and 4% CO group.
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SdgiTnsedumadliin Oxidative stress 1NN15a519
NO luvihaneiwad HaCaT cells (Wu et al,, 2010) lng
U3nawwes NO fiisduluwad asshliiAnufasen
anlgvaseyyadasyluiname waensedunsdunsey
lellleniing o AiduavmlfiAanssnauveaiode
wazlwas (Tumage et al, 2002) NANTIVENUI vty
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Isolation and Selection of Bacteria Capable of Extracting Chitosan from Shrimp Shell Waste

AIgNT JUNIRY* WINNT1 ATNBY wAzdRyAyn YaUszany

v 9 Vv
Nuttaporn Chanchay*, Phorndara Sritong and Ansaya Boonprajaub
AU INnAlLlAETINMTNQAANTINEAT WM INeFoWT-UNS Wwaunsziesh uns 53140
Agro-Industrial Biotechnology, Maejo University Phrae Campus, Phrae, Thailand 54140

*Corresponding author: nuttapornchanchay@gmail.com

Received: May 25, 2020
Revised: August 30, 2021
Accepted: February 25, 2022

Abstract

Isolation and selection of bacteria capable of extracting chitosan from shrimp shell. Three
isolates of microorganisms were found; PC-08 of chitosan liquid fertilizer, NC-04 of chitosan ferment
from shrimp shells and SC-08 of shrimp shell chitosan ferment from Thai style barbecue restaurant.
Then run the test in MMCT, it was found that NC-04 isolate had the best enzyme activity of 16.746+0.019
units/meg/min. After that, compared with chemical methods, it was found that the chitosan production
digested with sodium hydroxide had the higher removal values of the acetyl group, water solubility,
percentage yield of chitosan, and pH than method for bacterial separation from shrimp shell. The
isolated bacteria were analyzed for morphological characteristics and found that NC-04 isolate was
morpholosgically consistent with 99% Acinetobacter baumannii. However, the method of bacterial
isolation and selection of bacteria for extraction of chitosan from shrimp shells still need to be

developed on an industrial scale.

Keywords: chitosan, chitin, bacteria, isolation, shrimp shell
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Figure 1 Colony characteristics of bacteria isolated from chitosan liquid fertilizer; PC (a) chitosan
fermented broth from shrimp shells; NC (b) and chitosan fermented broth from shrimp

shells waste of pork pan shop; SC (c) on nutrient agar medium

nan1snagausdalunisadrveulydlafiiua wWienns uasdmiinlalaguvezilfoniaainiiumy
1a835 Combined disc nseny ananseasnlauay Innnuen @ Audnans

nsnsRaeuN I uveneulediainitla  waenudn WeuuefiSelinsiulalafiaamnd 40%.
s ng uazdaduriaudnannidlalunisdaueniie pH 6.0

wupmiseandeunlalagiu Wandnlalagiuain

Table 1 The ratio of clear colony diameter (CZ) to colony diameter (CS) from bacterial activity

in digestion of chitin selective agar medium

Source Number of isolates Isolates Cz/CS
Chitosan liquid fertilizer (PC) 5 PC-05 1.143+0.021°¢
PC-08 1.645+0.148°
PC-09 1.470+0.000°
PC-10 1.425+0.035°
F-test= ns PC-11 1.290+0.056
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Table 1 (Continued)

Source Number of isolates Isolates Cz/CSs

Chitosan fermented broth from 6 NC-02 1.040+0.184¢
shrimp shells (NC) NC-03 1.220+0.056"
NC-04 1.410+0.056°

NC-05 1.290+0.056°

NC-07 1.250+0.001°¢

F-test= ns NC-10 1.150+0.014°

Chitosan fermented broth from 4 SC-01 1.250+0.028°
shrimp shells waste of pork pan shop SC-08 1.405+0.063°
(SO) SC-10 1.310+0.014°
F-test= ns SC-13 1.145+0.035"

Mean =+ standard deviation; ns = There was no significant difference at the level of confidence (p<0.05).

The mean values indicated by different characters were statistically different from the DMRT methods.
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Figure 2 Enzyme activity from bacteria producing chitinase crude extract from liquid chitosan

fertilizer (a), chitosan fermentation broth from shrimp shell (b) and shrimp shell waste

fermentation waste from pork pan shop (c) in MMCT medium

Enzyme activit mU/mg/min

8 10 b 14 16

Time (Day)

Figure 3 Effect of enzyme activity values from crude extracted chitinase bacteria in MMCT liquid

medium

Mark red, gray and blue indicate the NC-04, SC-08 and PC-08 isolate enzyme activity, respectively.
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laseasne vune wargusie nngldndesgansselag  (Gram-negative bacteria) 115314 UNYT AVD I

W|nsdendunsy MnanvuzdnuurdugIWIneIves  AuUN3E (Figure 4)

Primer Information
Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences
785F 5 (GGA TTA GATACCCTG GTA) 3' 27F 5' (AGAGTT TGATCM TGG CTCAG) 3
907R 5'(CCG TCA ATT CMT TTRAGT TT) 3 1492R §'(TAC GGY TACCTT GTTACGACTT) 3

Subject

NR_117677.1 < 1515 6 1473 96 2628 00 145511468 99

Figure 4 Isolation results of bacteria isolated from NC-04 isolates

------ Acinetobacter baumannillgl KY952683)
........ | i Acinetobacter baumannillgi NR_113237)
........ | “esssnsnnnnnns Atinetobacter baumanniilgl NR_026206)
........ | sevssssrsessensesnnnes WO cONQ_L

-------------- Acinetobacter junillgiNR_117623)
................. | «eseee Acinetobacter courvalinillgi KT997472)

""""" l Acinetobacter vivianiilgi KT997477)
...................................... Acinetobacter baumanniilgl NR_1 19358)
"""" | Fevsnsnsnsnsnsssnsssssnsasessensansencs ACinetobacter baumanniilgl NR_117677)
‘ ...................................................... Acinetobacter baumanniilgl NR_HSMS)

.............................................................. Acinetobacter b.um.nn"[g. NR_l 17620)

Figure 5 Phyrogenetic tree chart bacteriological classification of bacteria isolated from NC-04 isolates
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ihfiBuefivianiuinsgimaduualudunes

81 165 rRNA nundwiuiiindlelndvesqdunidsia

NC-04 HPINUAA18AaINULT B Acinetobacter
baumannii S 88ag 99 9 9 Acinetobacter baumannii
a o a @ a ] C |~ a a

fanvaelalatifudynyuduin Wukuaiissunsy

aullanwasduvieudu Sy (Figure 4 and 5)

nan1silsguiisunisanalalagnudaedsnisuen
\WauuafiZeiuiinsmaail

NS BULTIBUNTZUIUNITANANINTIAIN
Aeduid ouuaiiisef Aaunladarnung simsin
Talagnu (B) funsyuaunsmaaiifiataseled oy
lensanled (A) uazd siilalaeuiihiniswdnann
UsEW o3 -1u lulenad 9110 (C) lnauSouliiau
seinAnSegarmsianvyevdiia Sovawmsazanenin

Sovavnananvaslalagu Aanssuoulel uazAn pH

Table 2 Comparison of biological processes with bacteria and separated chemical processes

using sodium hydroxide digestion method

Method Condition Acetic Water Percentage Enzyme pH
group solubility of yield activity
Removal (W/W) (%W/W)  (mU/mg/min)
A Control (NaOH) 0.997+0.000 35.592+1.166° 3.974+0.001  0.032+0.005° 4.6
B A baumannii (NC-04)  0.957+0.208  6.426+3.545° 3.962+0.002  0.043+0.017¢ 3.7
C Chitosan liquid 0.987+0.125 16.961+1.130° 3.963+0.001  0.028+0.001¢ 4.7
fertilizer
F-test ns ¥ ns *

Mean + standard deviation; * = There was no significant difference at the level of confidence (p<0.05).

The mean values indicated by different characters were statistically different from the DMRT methods.
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The objective of this research was to evaluate the effects of rice bran flour on quality of emulsion
sausage. Emulsion sausages were processed by additions of four levels of rice bran flour were: 0% (as
control), 1, 3 and 5% of pork. The results revealed that the moisture, protein, fiber and ash content of the
sausage tended to increase compared with the control formula, while fat content decreased with the
increasing of rice bran flour (P<0.05). The thiobarbituric acid reactive substance (TBARS) value was likely
to increase during storage time but less than the control formula (P<0.05). The result of physical properties
was found that cooking loss and water activity increased compared with the control formula, while water
holding capacity decreased (P<0.05). It was found that the color values of L* and a* tended to decrease but
b* increased when compared with the control formula (P<0.05). The firmness, hardness and chewiness
decreased when compared with the control formula (P<0.05), while cohesiveness was not significantly
different with the control formula (P>0.05). Sensory evaluations indicated that emulsion sausage containing
1 and 3% rice bran flour of pork had appearance, color, flavor, texture and overall acceptability was not
significantly different when compared with the control formula (P>0.05), but the formula containing 5% rice
bran flour of pork ha a lower overall acceptability and texture score than the control formula (P<0.05).
Therefore, this study had demonstrated that rice bran flour can be used as an alternative ingredient to

replace pork fat in emulsion sausages.

Keywords: rice bran flour, meat product, emulsion sausage
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Table 1 Formulation of emulsion sausages containing rice bran flour

Ingredients Formulas

'C RB 1 RB 3 RB 5
Pork 1300 1300 1300 1300
Pork back fat 600 587 561 535
Rice bran flour - 13 39 65
Ice 600 600 600 600
Phosphate 9 9 9 9
Sodium erythorbate 2.6 2.6 2.6 2.6
Nitrite salt 31.2 31.2 31.2 31.2
Salt 10.4 10.4 10.4 104
Sugar 24 2.4 24 24
Whey 13 13 13 13
Pepper 7.8 7.8 7.8 7.8
Monosodium glutamate 2.6 2.6 2.6 2.6
Spices 10.4 10.4 10.4 10.4

IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)
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0.74+0.01, 0.82+0.03 Wag 1.06+0.02 A1Ua19U
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i uderaliusinannudy TWsiu loenmns was
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Table 2 Chemical properties of emulsion sausages containing rice bran flour

Parameters Formulas

'Ic RB1 RB3 RB5
Moisture 54.63+0.05° 55.43+0.37° 56.00+0.75° 57.99+0.01°
Protein 15.25+0.66° 15.39+0.03° 16.69+0.23° 17.28+0.17°
Lipid 23.73+0.21° 21.13+1.35° 22.14+0.98%° 19.65+0.64°
Fiber 0.42+0.01¢ 0.74+0.01° 0.82+0.03° 1.06+0.02°
Ash 1.14+0.03° 1.33+0.03° 1.77+0.00° 1.96+0.02°

abed Means in the same row with different superscripts are significantly different (P<0.05).
IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)

a J o v

ANSLAANE WU (Thiobarbituric acid reactive ol 4. nuldnsenddatunldudesrdin

o w

M4 3035 dA1 TBARS lluanansegeddeddny

o

substance) Vadldnsondlatunlautlssitninseau
w9 o luszasnanmsiuinw 30 Ju lugeagania  1neadad (Figure 1)
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Figure 1 TBA number of emulsion sausages containing rice bran flour
IC emulsion sausages with 0% rice bran flour of pork (control); RB 1, RB 3 and RB 5
(emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)
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Table 3 Physical properties of emulsion sausages containing rice bran flour

Parameters Formulas

Ic RB1 RB3 RB5
Cooking loss (%) 11.77¢ 12.65° 12.88° 14.24°
Water activity (Aw) 0.981+0.01° 0.981+0.01° 0.982+0.02%° 0.984+0.00°
Water holding capacity (%) 88.06+0.59° 87.47+0.75° 84.28+0.24° 82.60+0.20°

b Means in the same row with different superscripts are significantly different (P<0.05).

IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)

ANFvBINARA I (ATulDnLaga1ulL) WuInAY
@719 (L*) @1uuen 4A110U 66.30+0.61,
63.40+0.10, 63.07+0.67 1z 60.57+0.61 AIUAIAU
wazaulu dawindu 73.00+0.36, 72.33+0.76,
73.30+0.26 Lay 71.63+0.38 AUa1n U dung (a*)
Aruuen JANVIAY 11.93+0.38, 12.70+0.80,
12.73+0.64 uag 9.17+0.35 auanu waga1uly
HAYNAU 8.63+0.15, 9.07+0.12, 7.43+0.40 Uay
6.37+0.21 auaau laenstaudesigniluldnsen

TuUsinaiiiududmaliinanuaing (L9 wazan
duns (a%) duurlduanasog 9l dud1AgyN19ans
i P<0.05 (Table @) luvaueiiAndmdes (b*) Fuuen
HANMIAU 23.07+0.47, 21.60+0.10, 23.23+0.61
waz 24.10+0.26 muiAU wazdnnes (o*) sulu dean
WU 13.97+0.15, 14.43+0.45, 14.73+0.49 uaz
15.20+0.20 pudiu wuinflwunlduiiutuedaed
dedAynuadal oS suiisudugniaiugu
7l P<0.05 (Table 4)

Table 4 Color of emulsion sausages containing rice bran flour

Formulas Exterior color Interior color

L* a* b* L* a* b*
IC 66.30+0.61°  11.93+0.38° 23.07+0.47°  73.00+0.36®  8.63+0.15°  13.97+0.15°
RB1 63.40+£0.10°  12.70+0.80° 21.60+0.10°  72.33+0.76° 9.07+0.12°  14.43+0.45
RB3 63.07£0.67°  12.73+0.64° 23.23+0.61°  73.30+0.26°  7.43+0.40°  14.73+0.49%°
RB5 60.57+0.61¢ 9.17+0.35° 24.10+0.26°  71.63+0.38°  6.37+0.21¢  15.20+0.20°

3b< Means in the same column with different superscripts are significantly different (P<0.05).

IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)
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v v
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i P<0.05 (Table 5) lnggmsiildutissninn 5% vos
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Table 5 Texture of emulsion sausages containing rice bran flour

Parameters Formulas

Ic RB1 RB3 RB5
Firmness (kg) 0.63+0.04° 0.56+0.03° 0.56+0.02° 0.48+0.01¢
Hardness (kg) 5.33+0.12° 4.73+0.15° 4.07+0.15° 3.63+0.58°
Chewiness (-) 2.83+0.12° 2.40+0.10° 1.90+0.10° 1.80+0.14°

b Means in the same row with different superscripts are significantly different (P<0.05).

IC: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)

auUAn1UITamaUNE
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Al dAAY 6.43+0.56, 6.36+0.61, 6.46+0.50
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5.20+0.40 Aud1$U 7 P<0.05 (Table 6)
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Table 6 Sensory properties of emulsion sausages containing rice bran flour

Formulas Appearance™ Color™ Oder™ Flavor™ Texture Overall
liking
IC 6.20+0.20 6.33+0.58 6.26+0.58 6.26+0.63 6.43+0.56° 6.36+0.49°
RB1 6.40+0.81 6.33+0.43 6.13+0.43 6.30+0.65 6.36+0.61° 6.46+0.50°
RB3 6.33+0.50 6.46+0.49 6.40+0.49 6.33+0.54 6.46+0.50° 6.26+0.52°
RB5 6.50+0.61 6.33+0.47  6.23+0.58  6.26+0.67  5.16+0.37°  5.20+0.40°

25 Means in the same column with different superscripts are significantly different (P<0.05).

" = non- significantly different

'C: emulsion sausages with 0% rice bran flour of pork (control);

RB 1, RB 3 and RB 5 (emulsion sausages with 1, 3 and 5% rice bran flour of pork, respectively)

*The 9-point hedonic scale include: 9 (like extremely), 8 (like very much), 7 (like moderately), 6 (like slightly), 5 (neither like nor

dislike), 4 (dislike slightly), 3 (dislike moderately), 2 (dislike very much) and 1 (dislike extremely)
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This research aimed to study cost and return on rain-fed rice by large agricultural land plot of
farmers in Mae Jai district, Phayao province. Data were collected by using structured questionnaire and
interview. The 20 samplings were convenience sampling and collecting data from the planting season of year
2019. The statistics used in this research were frequency, mean, percentage and financial ratio analysis.
The study indicated that total average cost of production was 2,840.22 Baht per rai. Net Profit was
2,742.01 Baht per rai. Gross profit margin (GPM) was 49.97%. Net profit margin (NPM) was 48.29%. Return
on assets (ROA) was 60.39%. In addition, the cost structure of rain-fed rice cultivation consisted of three
parts, namely, direct material cost, direct labour cost, and manufacturing overhead which accounted

for 6.18, 29.13, and 64.69% of the total production costs, respectively.

Keywords: cost-benefit analysis, rain-fed rice, large agricultural land plot of farmers
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Table 1 Average annual cost of rain-fed rice by large agricultural land plot of farmers

in Mae Jai district, Phayao province

Categories of product costs Total cost Average cost Percentage
(Baht/rai)

Direct material 65,711.00 175.46 6.18
Seed 65,711.00 175.46 6.18
Direct labor 309,830.00 827.32 29.13
Wages and rice workers 309,830.00 827.32 29.13
Manufacturing overhead 688,120.40 1,837.44 64.69
Fertilizer and chemicals 146,495.00 391.17 13.77
Depreciation of equipment and tools 211,334.00 564.32 19.87
Production cost per season 330,291.40 881.95 31.05
Total annual cost 1,063,661.40 2,840.22 100.00
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Table 2 Annual production of rain-fed rice by large agricultural land plot of farmers

in Mae Jai district, Phayao province

Annual Product Amount

Total production (kilogram) 206,800.00

Average production (kilogram/rai) 552.20

Average revenue (Baht/rai) 5,677.17

Average revenue (Baht/kilogram) 10.28
117110 VOUNEATNTIATINITTZUUA LAY wuukvaslug snouila Faniangien UYsgand
nsneashuuklading snsuala Janinngien NNINER W.a. 2562 T lsdudy 2836.96 U als
910 Table 1 uae 2 wagarlddnglumsneuazuims  wasilsaviBwindu 274201 vwiiels iWewnddrldane

wdnvienuranmsandununienmsiulugveoy. Tunisvudag1a9uau 94.94 uineels Gy
YaaMsIavieumlsvianu (Table 3) wudimisgn anldanglunisueuasuims

41U TN YATNTLATINITIZUVANASUNITNBAT

Table 3 Agricultural income statement in production year 2019

Rain-fed rice by large agricultural land plot of farmers in Mae Jai district, Phayao province

agricultural income statement production Year 2019

(Baht)

Net Sale 5,677.17
Less cost of production

- Direct material 175.46

- Direct labour 827.32

- Overhead 1,837.44 2,840.22
Gross profit 2,836.95
Less selling and administrative expenses

- Logistics cost 94.94
Net profit 2,742.01
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1doyainaunilsgniilalu Table 3 inwmsnslassmsszuudaaiumsinunsuuuuadivg
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SRTINANDULNUIINAUNTNE (Table 4) uanina  48.29 UALBRTINANBUWILAINAUNTNY (ROA) Teuay

IAswrnanauknuINMsUandntindedielsves 6039 lnefineazidunduninduandly Table 5

Table 4 Profitablility ratios of rain-fed rice by large agricultural land plot of farmers

in Mae Jai district, Phayao province

Profitability ratios Formula Represent Percentage
Gross Profit Margin (GPM) Gross profit 2,836.95 49.97
Net Sale 5,677.17
Net Profit Margin (NPM) Net profit 2,742.01 48.29
Net sale 5,677.17
Return on Asset (ROA) Net profit 2,742.01 60.39
Total Asset/Rai 4,540.27

Table 5 Total asset of rain-fed rice by large agricultural land plot of farmers in Mae Jai district, Phayao

province

Asset Cost (Baht)
Engine tractor 800,000
Walk-behind tractor 318,000
E-tan car 160,000
Pump 93,400
Sprayer 28,500
Granary 155,000
Hoe 2,340
Spade 1,340
Paddy field car 120,750
Lawn mower 21,000
Total asset 1,700,330
Total asset/rai 4,540.27

136



Journal of Agri. Research & Extension 40(1): 130-138

#3UNan133Y

2V ¥ | I Ay a

Auvun1sUgntn wuddduyunisude
M9dU 2,840.22 Umeals @11150914UNAUN LAY
diulsenoureandndueile 3 diu laun 1) dnghv

s

119059 (Direct material cost: DM) laun wiénwug
917 f51e91emelsdiuiu 175.46 v nieaalu
Yovay 6 10IRUNURINNA 2) ATUTIIUNIIATY
(Direct labor cost: DL) laun A1usin1sinseufu
lofu Arquumindu witwudaniug a1un nslalde
nswue) wazAnAufsnudaiug dsediedels
Juau 827.32 v visednduSeuay 29 vesduyu
wavue uaz 3) Adldanelunisnan (Manufacturing
overhead: OH) A N¥Wy1n58 Uil uoninioann
TrgAun1anTILarALTINIeas Ingtunldiie
atuayuAanssunisi Taun Ardrssaiiendn
ﬂ'ﬂfﬂﬁum?mquﬁﬂ Anisfus At Agndiau
fineaerelssiuiu 1,837.44 v vieRnuSeas 65
TN SR

HARBULNUIINNTUgNTIIUT fA1500197N
gonu1ugns (Net sales) liun Teldfunainnisaneg
Tnedalydlatinsvineildanglunisudn Jeenviegns
fols 5,677.17 U Lﬁaﬁwaﬂmﬂqwﬁﬁ’ﬂaaﬂﬁw
AUNUNITHARTINIY 2,840.22 U LAavTurinls
Fudu (Gross profit) Fadurlsanmsuelaeiing
wnanldirglunisndnieuiosuds wndelulan
Anlganelunisvewazusms 31w 2,836.95 U
nduindealddelunsue Taun arvudedn
14U 94.94 U ﬁdmﬁiﬁﬁﬁﬂli@%%ﬂ%éﬂ 2,742.01
U1 wazdinani1sdnwluiiasieidnsnadiunis
Msdunu fasilstudiu (Gross profit margin:
GPM) Seway 49.97 gmsinalsans (Net profit
margin: NPM) Soe/ai¢ 48.29 WagdnIIHanauLnuan
Auning (Return on assets: ROA) Sa8ay 60.39

foRarsunlassadravesdununisuan
wuindndrusunualddnglunisudnduduyunis
wAnTTidndugeian sosmaliun Ausanunisnsy
wazdndauunuingivmanssiidadiutioniign il
Wuwmsrgaldarenisude iurildaeludu
fnvasnsldannsoauauld Wy Anifudona
Ferurunuanziasegia Tuvagiiannsamuey
ANLAATUET1 ArenIsTALIA1ET LS kA RINT Y

mulunguannn vilianusaussvdanunuluduills

UaLauauuY

1) mhenuiiiigitesnsdaady ousu 19
ANuSunneAIng W oanduyulunInanta 1wy
n1seusulinugA1un1sIaii Uy dvinsy Ty
Afseau walulaglunisnds wazduasunsledade
nsuanliAnUslovdduaigegn i oliinunsnsg
annsandad i ldifiudy eusumuazauam
sefunuMIKERTiaal wazanunsaldunanouuy
ifiaisniy

2) MuddelusuinnAIsAnwId U ulay
namauununIsUgnivesnuasluiuilndides iile
THlunsiSeudiou wasldidudunuuasgiulunis
wAndnvesnunInsiidisaulasinssruudaaiy
nsinuashuukUasig

3) maideluauansunMsiunandnnols
YouNENINT kasmslSeudieunandssels avanunse
duatunaifiunandn nisadnelduasilsdels

Tifunquinwmsnsla

AnRNIsUUIZNA

HI98veveURn 1ATIN1T “N1sHAIUT Smart
farmers LioLATUAT1NANYNINNINTHENVBUN AT

wlaslve)” AauAkavUsylevivesunanuideatuil

137



NIANTIVBUAEAUATLIVINSIAYAT 40(1): 130-138
WITeveneuluaiosyrmszansuddngvesdon
11301 Finsatuauuninisfine wazilusiuuuy

VBIANLIIBL RN
L@NEN591999
Barker, R., RW. Herdt and B. Rose. 2014.

The Rice Economy of Asia. London:
Routledge. 346 p.

Duangta, S., N. Chaichoke and W. Yeunyoun. 2019.

Cost and retumn of rice cultivation in Pasak
sub-distric, Chiangsaen amphoe, Chiangrai
province. The Journal of Accounting
Review Chiang Rai Rajabhat University
1(1): 89-89. [in Thail

Komaratat, D. 2011. Cost Management. 39,
Bangkok: Chula Printing. 384 p. [in Thai]

Kongkeaw, N. 2021. Return cost of rice cultivation
of farmers in Non Thai district,
Nakhonrachasima province.

Pathumthani University Academic
Journal 13(1): 185-192. [in Thai]

Ministry of Agriculture and Cooperatives. 2019.
Large agricultural land plot. [Online].
Available http://moac.go.th
(November 20, 2019).

Office of Agricultural Economics. 2019. Rice:
percentage and quantity of monthly
harvest, by region and by province,
planting year 2017/18. [Online].
Available http://oae.go.th (March 1, 2019).

Pongklang, P. 2016. Guidelines for management
of production costs for rice planting.
Kasetsart Applied Business Journal.
10(3): 17-26. [in Thail

Suwannakit, C. and K. Prempree. 2016. The
comparison of costs and returns between
organic rice farming and chemical rice
farming. Veridian E-Journal, Silpakorn
University 9(2): 519-526. [in Thail

Tor. Chaisuwan, A. and S. Lerdkanjanaporn. 2018.
Accounting Record form for Rice Farmer.
Phrae: Muang Phrae Printing. 92 p.
[in Thai

Wiseansart, A., V. Pensuk, S. Jairakphun,
A. Daovang, K. Wongwai, J. Sanitchon,
S. Vilavong, B. Keoboualapha,
D. Chathaokalor and V. Kanyasone. 2014.
Costs and benefits of rain-fed rice
cultivation toward the system of rice
intensification of farmers in Hailuang
village and Parviang village, Luang Prabang
capital, Lao PDR. Khon Kaen Agricultural
Journal 42(2): 113-119. [in Thail

Yawichai, P., J. Wongkaew, T. Songtum and
T. Satjawatee. 2018. Cost and return on
rice RD15 farming by the farmers in Pong
Srinakron village, Rong Chang sub-district,
Pa Daet district, Chiang Rai province.
Business Review 10(1): 7-24. [in Thai]

138



Journal of Agri. Research & Extension 40(1): 139-149

UadeidamariaanudlunisdelinuiissvasuslaaludwminuasAisssusy
Factors Affecting the Frequency of Consumers' Purchase of Thai Native Chicken

in Nakhon Sri Thammarat Province
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The objective of this research was to investigate factors affecting consumers' purchase frequency
of Thai native chicken. This was done by studying consumers in Nakhon Sri Thammarat province. A
survey was conducted from 393 consumers by using the questionnaire. A statistically significant multiple
regression analysis of 0.05, had an R of 0.805 and R? of 0.648, or 64.8%, which could explain the
consumers' purchase frequency of Thai native chickens. This found that the status (0.359x,), the level
of education (-0.214xs), occupation (-0.316x,), the cost of buying native chickens (Baht/time) (0.002xs),
and the volume of consumer purchases of native chickens (kg/time) (-1.328x,) were statistically
significant at the level of 0.01. The type of food cooked (0.137x;) was statistically significant at 0.05. To
increase the likelihood that consumers have a greater frequency of purchasing Thai native chickens, it
is better to develop or control the weight of butchered Thai native chickens to a modest level for a
single household to be used in cooking on menus between 1.0-1.5 kg per package, as well as trimming
butchered native chicken parts to be ready for cooking that can be immediately. In addition to
developing native chicken meat products as ready-made or semi-finished frozen foods to facilitate
consumers, this research also helps to increase the frequency of purchases of products from native

chickens.

Keywords: Thai native chicken, consumers, frequency
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0.88 Alansusianss s1wavidenna (Table 1)

Table 1 Frequency and percentage of general information on consumer

(n = 393)
ltem Frequency Percentage

Gender

- Male 80 20.36

- Female 313 79.64

Status

- Single 173 44.03

- Marriage 220 55.97
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Table 1 (Continued)

(n =393)
ltem Frequency Percentage

Education

- Elementary 5 1.27

- Junior high school 50 12.72

- High school 115 29.26

- Vocational certificate 161 40.97

- High vocational certificate 49 12.47

- Bachelor degree 13 3.31
Occupations

- Businessman 163 41.48

- Student 77 19.59

- Civil servant 71 18.06

- Company employee 29 7.38

- Agriculturist 20 5.09

- Other ex. housewife 33 8.40

Source: from questionnaires and calculations

[ ¥
v

Auslaadiulng@elinudiesainumes

)

g ¥
)]

¥
¥ a

18614 9 1ne308ay 59.54 GaNNaINEA T9989U1
Sagay 22.39

v '
I~) a

FoNN19dTINEUAT LagSouay 11.70
dedovaulay neustudelafudlend euszneou
awnslunfideu lneussiavenmsidenvhaaulng
Jovay 4453 USLANAN Se9adu1soeay 24.98

Junsdauazuns wazesay 5.59 Wunsnen diu
wnralunsdolifudes fevay 3359 lifludios
aunsalinaAINlaruIN1IN e sl duegn e
sesasndosay 23.16 dendailesansanivesla
fudiosdiamunjuuazvile uarfesaz 20.10 fs1an

MmngauiunamlnsuMsnanninazlasu (Table 2)
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Table 2 Where to purchase, type of food and consumer reasons for purchase native chicken

ltem Frequency Percentage
Place to purchase
- Farm 25 6.36
- Fresh market 234 59.54
- Supermarket 88 22.39
- Online 46 11.70
Type of food
- Boiled 175 44.53
- Stir 98 24.94
- Curry 98 24.94
- Fry 22 5.59
Reasons for purchase
- Taste 91 23.16
- Reasonable price 79 20.10
- Can cook a variety 72 18.32
- Nutritional value 132 33.59
- Easy to buy 19 4.83

Source: from questionnaires and calculations

Hadviidamadenuilunsdaliiusiasasduslng

HAIINNTTIATIEAUTUNUSN15AAN DY
nyaad (Multiple regression analysis) ¥1inetady
fifinasonruilunisdolafudoswefuslna
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WAl @0TUAIN SERUNMSANYT agnsUsEnauentin
drutfadeiidnadonisdndulado 3 Yade ldud
Aldaelunsd olanwdles (uin/adey dUah)
U3manisielifuiioswessiuilan (Alansu/ady
dUnv) LLazUszmmaqmmsﬁ'Uqa Fananis

I3 o o & . ! a
WASIERERFUNUS (Correlation) WUINAIUDLUANS

D

1% v
U IS

Falniudoswesuslaaludwinuasessssu (ASY

fUa9h) Hanudusiusivanunnuazine Hululy
ﬁﬂmamﬂagﬂuizﬁuﬁﬂ (0.192 1z 0.105 AUAT9)
d1un13UsEnauedun LLazmemmmwﬁﬁUgﬂ
fanuduiusidululuiiamsavnazeylusedus
(0.138 waz 0.102 AuaR) vausfiv3anunisdoln
ﬁutﬁawmﬁﬁim (Alandw/adydun) Hululy
Aan1avuAiseauaNuFuiusas (0.758) dmsu
szunsAne wazAnldanelunisd olnfuidles
W/adyduanh) lidanuduiusiuanualunns
Foliuiomwouilag udillefinnsanaudiniug
nsnnnsswiganduiladeidmaienuilunsde
iﬁﬁmﬁawmﬂuﬁm (Table 3)
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Table 3 The correlation between the frequency of consumers' purchase native chicken

Model R p-value

Gender 0.105% 0.05
Status 0.192%* 0.01
Education -0.009 -

Occupations -0.138** 0.01
Cost of purchasing (Baht/times/week) 0.037 -

Quantity of purchase (kg/times/week) -0.758** 0.01
Type of food -0.102* 0.05

Source: from questionnaires and calculations; * significant (p<0.05) , ** significant (p<0.01)

HAUDINITILATIZUAIUFUNUS NITOADDE
naad (Multiple regression analysis) lagn 1AW
A835UnA (Enter) naUsIngI1An F = 101.132
(p-value = 0.000) FliiuinfuUsdaszegneon 1
fuls Sanuduiusduduusmududunse uay
dofinsanmdussansavduiusnman (R) iy

[ o 6

0.805 #ilAdudunusluseavgeluianiafieniu

'3
a a L4

vauzdimdulsyansnisnennsal (R sia 7 Jade fien
Wiy 0.648 3edesay 64.8 fianunsneduneaud
Tumsdolifuidioswosfuilnald dawdnfosay 352
Ananndadenieuendu o Aldlddundiuim way
$1A1 Durbin-Watson Wiy 1.881 agsewing 1.50-2.50
(Wanichbancha, 2013) liiuin dAruaandon

sennaswlsiinnududasysaniu (Table 3)

n15ns29aeuAud udasyve i Iuys
911 Variance inflation factor (VIF) wui1di A1eg
551379 1.019-1.178 Fafiatfesniiniewindu 10
uazA Tolerance #1198 53W319 0.926-0.982 T4
dlnd 1 Sliduidudsignianieseifianng
Wudasereny wagldiina1ig Multicollinearity
(Simmonds, 2017) fa1u ﬁﬂa%’ﬁﬁgﬂﬂmﬁmiwﬁ
Tupdel] o sedutiodAn1eadi 0.01%* uag 0.05%
T1UIU 6 U8 LawA @a1un1n (B = 0.359x,)%*
FEAUNITANYI (B = -0.214x,)** n15UTENaUDITN
(B = -0.316x9)** Al Telunsdolniudios (U
aSy/&Ua%) (B = 0.002x)** USunaunisgeliituiies
vosfuslaa (Alansu/afa/dunish) (B = -1.328x)*

LLazUizmmaﬂmmiﬁqu (B = 0.137x;)* (Table 4)
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Table 4 The results of the correlation analysis of factors affecting consumers' purchase frequency

of Thai native chicken in Nakhon Si Thammarat province

Model Unstandardized Standardized t-value p-value Collinearity
coefficients coefficients Statistics
B SE Beta Tolerance VIF

Constant 3.587 0.116 30.837  0.000**
Gender (x;) 0.025 0.078 0.010 0.317 0.752 0.942 1.062
Status (x,) 0.359 0.066 0.180 5.434  0.000** 0.836 1.196
Education (xs) -0.214 0.062 -0.106 -3.438  0.001** 0.955 1.047
Occupations (x,) -0.316 0.066 -0.156 -4.758  0.000** 0.849 1.178
Cost of purchasing 0.002 0.0003 0.157 4.995  0.000** 0.926 1.080

(Baht/times/week) (xs)
Quantity of purchase -1.328 0.055 -0.762 -24.231  0.000%** 0.926 1.080

(kg/times/week) (xq)
Type of food (x7) 0.137 0.061 0.061 0.063 0.026* 0.982 1.019

SE.=+ 0.596, Durbin-Watson=1.881, R=0.805, R%=0.648, F=101.132,

p-value<0.001

Source: from questionnaires and calculations; *significant (p<0.05) , ** significant (p<0.01)
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Abstract

The objectives of this research were to study: 1) the characteristics of basic personal and socio-
economic; 2) adoption of good agricultural practices (GAP) banana production technology; 3) factors
affecting adoption of good agricultural practices (GAP) banana production technology; and 4) problems
and suggestions about banana production. The sample group in this study consisted of 108 banana (GAP)
farmers in Upper Central Region. The interview was used for data collection and analyzed by using
descriptive statistics and regression analysis. Result of the study revealed that the respondents had a high
level of the adoption of good agricultural practices (GAP) banana production technology. Factors having
a positive effect on the adoption included number of year in school, income from banana planting and
experiences in banana planting. The problems of banana production was found that the farmers had the

most news release source problems.

Keywords: adoption, banana production, good agricultural practices
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Table 1 Level of adoption of banana production on good agricultural practices (GAP)

No. Adoption X S.D. Level
1 Water sources 4.31 0.66 High
2 Plantation area 4.35 0.67 High
3 Application of pesticides 4.92 0.17 High
4 Production process management 4.36 0.49 High
5  Storage and transportation of produce 4.83 0.26 High
6  Harvesting and post-harvest practice 491 0.20 High
7  Data recording 4.82 0.26 High

Total 4.64 0.37 High

Yadefidnasonissaniumaluladnisudandae
vounmuN1sUFTANI9N5INEAST A LTIz
(GAP)
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W1 12 dauds S 3 fuls Anaseduysany
ageifud Ayneadf fisedu 0.05 liun S1unu
VilFsunsfne eldannisugnndioven waz
Uszaunsadlunsugnndievien Faduai 3 fauds

fnaduuin (Table 2)

Table 2 Multiple regression analysis of factors related to farmer adoption of banana production

on good agricultural practices (GAP)

No. Variables Coefficient (b) t p-value
1 Age (years) -0.003 -0.866 0.370
2 Number of year in school (years) 0.095 2.331 0.021"
3 Household members (number) -0.029 -0.817 0.441
4 Income from banana planting (Baht) 0.009 2.710 0.013"
5  Other income (Baht) 0.010 0.552 0.603
6  Product (ton) -0.006 -0.589 0.543
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Table 2 (Continued)

No. Variables Coefficient (b) t p-value
7 Size of land holding (rai) 0.002 0.032 0.892
8  Experiences in banana planting (years) 0.014 2.332 0.040"
9 Labor (number) -0.155 -1.661 0.095
10  Liabilities (Baht) -0.014 -0.134 0.811
11 Training about banana planting in last 0.222 0.055 0.321

year (times)
12 Contact with the government officials -0.016 -1.701 0.073
and private sectors in last year (time)
Constant = 16.545, R?=0.323, F = 2.556, Sig of F = 0.000

*Correlation showed significant at the 0.05 level.
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Farmers’ Practices of Integrated Farming System Patterns

in Chaeson Sub-district, Muangpan District, Lampang Province
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The objectives of the study were to study knowledges and understanding about an integrated
farming system patterns, to study an adoption level and practice under the integrated farming system
patterns, to study factors effecting the adoption and practice under the integrated farming system
patterns, and to study problem obstacles and suggestions of the farmers effecting the adoption and
practice under the integrated farming system patterns in Chaeson sub-district, Muangpan district,
Lampang province. The sample were 213 farmers in Chaeson sub-district and they were obtained by
simple random sampling. Analytic statistical techniques and multiple regression model were used in a set of
questionnaires. From research findings, it was found most of farmers had a high level of knowledge and
understanding about the integrated farming system patterns. The respondents adopted the integrated
farming system patterns at a moderate level. Factors effecting the adoption and practice under the
integrated farming system patterns with statistically significant at level of 0.01 following: income, farm

land size, home visit of agricultural extension staff and perception of agricultural information.

Keywords: farmer’s practice, integrated farming system pattern, agricultural development,

sustainable agriculture
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Usglodsoniu @adufosas 98.1) nwaswaunaty  viunuasiaunaudesidndriagmisldainnism
ilvan niindeulimugauanysaiieduiazin@e  msinvasudnihnduinldinelninusslonidnas

Wudadelunisinuns @endusesas 96.2) waznis @Eadudevaz 95.3) MuazidenAlanm Ly Table 1

Table 1 Principles of agriculturist about integrated agriculture patterns

(n=213)
Principles of agriculturist Correct answer  Incorrect answer
about integrated farming system amount (%) amount (%)
1. Integrated agriculture as farming different planting and 209 a4
livestock at single area influencing convergent benefit (98.12) (1.88)
2. Integrated agriculture knowledge requirements 203 10
to waste material reuse for new benefit (95.31) (4.96)
3. Integrated agriculture with high productivity focus on 141 72
planting and livestock quantities (66.20) (33.80)
4. The agricultural with consideration the natural resources 164 49
incremental (77.00) (23.00)
5. The utilization from manure in agriculture 199 14
(93.43) (6.57)
6. Integrated planting as farming various plants at single 190 23
area (89.20) (10.79)
7. Integrated agriculture influencing fertile environment soil 205 8
and water which was agriculture factor (96.24) (3.75)
8. Integrated livestock using principles for animal-animal 167 46
interaction (78.40) (21.59)
9. Integrated agriculture able to use chemicals for planting 116 97
and livestock farming (54.46) (45.59)
10. Integrated planting and livestock at single area 176 37
impacting mutual benefit (82.62) (17.37)
11. Agricultural planning, with rice and economic tree 152 64
planting, whether accepted considered as integrated (71.36) (28.63)
agriculture?
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Table 1 (Continued)

Principles of agriculturist

about integrated farming system

Correct answer  Incorrect answer

amount (%) amount (%)

12. An example of integrated agriculture such as rice-fish 162 51
farming systems, the hog raising and vegetable planting, (76.05) (23.94)
the cattle raising in longan orchard

13. Perennials provide food and habitat for insect pests 148 65
helping eliminate pests from spreading to other plants (69.48) (30.51)
such as planting patterns sweet corn, groundnut
intercropping that affect insect pests habitat in
groundnut which potential eliminate to comn insect pests

14. Perennial such as mango, teak, provide food and habitat for 166 47
vines and parasitic such as pepper, long pepper, orchids, etc. (77.93) (22.06)

15. Using plants food waste from human consumption as 195 18
animal and fish feed (91.54) (8.45)

16. The plants food waste from human consumption able to 190 23
use animal and fish feed (89.20) (10.79)

17. Not released the chicken, duck, geese, goat, cattle into the 141 72
orchards wherewith able to plants damage (66.19) (332.80)

18. The plants for insect pests repel by not destroy reserved 74 139
area such as citronella, groundnut, calendula, sweet basil, (34.74) (65.25)
basil, nepenthes

19. Fish can not provide humus matter to plants. 115 98

(54.00) (46.00)

20. The duck, goat, cattle helping eliminate weeds in the 179 34

orchard, perennials, or economic tree (84.00) (16.00)

JadeiifinasonsufiRniuzuuuunensHauNEy
YOUNYAINT
nanTiATgitateiifinadonisufiRniy
JULUUINUATHANNEIUYBLNEATNT lusualideu
gnaiiloslru Famind1une lagnsinsieving
annasuuULAanL1 (Multiple regression analysis)

wuin A Sig. of F denagiesiuagisysu 0.01 uans

T udnddaudsdaszededon 1 dauds 74
auduiuseeliteddymsadftusulsny e
fansandudsdassiidnasensufuRniuguuuy
INYATHAUNAIUOY 1T T adAyn19ad @ wuin
fivianua 4 fauds Tesuvadusudsidualumauan
2 fuds fie elan1sinuas wavn1siuteyatnies

ANSLNEAT LUV H U TANUFUN US98 Y
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93U 2 fwds Ao NuMviMsnees wagnsilliey YeeduUsniy Ao n1sUJUARINIULUULAYAS
Wouanimindaaiuniainens deiuwdsdasy  waukau agIevas 30.20 (R?=0.302) (Table 2)

PINUA 14 FaUs @arunsaneginsainisasuwlad

Table 2 Analysis of the relationship between personal characteristics, economy and society of
farmers’ acceptance and intergrated farming system patterns at Chaeson sub-district,

Muangpan district, Lampang province

Independent variable Dependent variable

Farmers’acceptance and intergrated farming system patterns

B t Sig.
1. Gender -0.131 -1.412 0.160
2. Age -0.006 -0.997 0.320
3. Status 0.099 0.812 0.418
4. Education level -0.003 -0.025 0.980
5. Total household income 3.031 3.396 0.001*
6. Household members -0.043 -1.099 0.273
7. Household farming area -0.039 -2.605 0.010*
8. Experience -0.149 -1.474 0.142
9. Training 0.180 1.529 0.128
10. Educational trip 0.210 1.741 0.083
11. Visited -0.493 -0.355 0.000%*
12. Extension staff 0.210 1.765 0.079
13. Information 0.007 7.032 0.000*
14. Knowledge 0.005 0.220 0.826
R? = 0.302 (30.20%), F = 6.063, Sig. of F = 0.000

msesueiuwlsBaseriavun 4 fuds Nlina  neesnsidselaiuunTuduudlduljudany

AanduUsnin Ae N1sUJUAAINTULUUINYAS
NANNATUTDUAEATNT D8 NTWBEA1AYNI1Ia0 b
anusaesunglaail
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Wadu 1 v agduavinlinsufonius vy

WNYHTHNALNAIUNLTY 3.031 ATWUL Yi3919na1 LR

sULUUINYASHANRaUIN T Nedlidesainguiuy
nwasHaNauraIuy wduliineasnsnzUgnivy
n3RYNIsLAEIdRivaInateviladiinenad iy
Y a D% = = a da
waziu Welviinwasnsdomnsvsenandnfidaiu
wanvatglavalale Fuiliinynsnsaunsoan

s199181un15T 0015 Tuvuzaefdsielaain
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This research aimed to study 1) some basic economic and social information of farmers, 2)
planting system, 3) marketing system and 4) factors affecting the cultivation of Palian pepper to increase
economic value, as well as to study the problems and obstacles in promoting the cultivation of Palian
pepper and guidelines for promoting the cultivation of Palian pepper in Palian district, Trang province.
Data were collected from 21 pepper farmers in Palian district through questionnaires. The collected
data were analyzed with descriptive statistics including percentage, mean, standard deviation and
inferential statistics that included T-test and F-test. The research findings revealed that the majority of
farmers were female (57.10%), with an average age of 55.33 years and hold a bachelor's degree or
higher. Their average household size was 3.61 people, with 1.95 persons farming. Their monthly income
was 18,095.23 Baht and their debt was 374,117.64 Baht. The vast majority (81.00%) were BAAC members
who watched and followed agricultural news on television on a daily basis. In terms of Palian pepper
planting system, the farmers had an average of 2.57 years of experience in pepper cultivation, with a
total holding area of 10.52 rai and an average of 1.71 rai of pepper planting. Their cultivation was
primarily for sale without prior training in pepper farming. The cultivation was monoculture and
propagated through cuttings. The cement column was at a distance of 2x2 meters, with an average of
1.85 plants per hold. They used groundwater sources. There was no soil nutrient analysis and the

farmers mostly used organic fertilizers. The average period between harvests was 13.50 months after
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planting and next harvest time was average 3.50 months. Regarding Palian pepper market system, it was
discovered that all farmers knew where to sell their products by selling to merchants in the village.
They first got the pepper prices from their neighbors. Pepper sold as fresh pepper prices can be
negotiated by farmers. There was a firm that sells pepper products. Farmers have never been taken
advantage of when selling their production, and payment was made in cash.

Factors affecting Palian pepper cultivation found that farmers' opinions on the impact were the
highest in two elements, which were investment and return (average 4.75), and promotion/support
(mean 4.71). Marketing (mean 4.02) and technology received the most positive responses (mean 3.85).
The analysis of opinion levels on factors affecting technology, cultivation of Palian pepper varieties,
investment and return, marketing and promotion/support classified by gender, age, educational level,
the number of agricultural household members, income, debt status, and group or institutional
membership in agriculture were found to have statistically significant differences (p<0.01). Furthermore,
farmers still lack academic knowledge in production, leading to the promotion technique of promoting
knowledge through production training based on academic principles and promoting the processing of

pepper in dried chili form in order to increase economic value.

Keywords: promotion, Palian pepper, economic value
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Table 1 Factors affecting Palian pepper cultivation to increase economic value

Factor Average Standard deviation Level
Technology 3.85 0.72 High
Investment and return 4.75 0.43 Highest
Marketing 4.02 0.68 High
Promotion/support 4.71 0.47 Highest
Total 433 0.57 Highest
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Table 2 Comparison of factors affecting Palian pepper cultivation technology investment and return

marketing and promotion/support for socio-economic classification

Variable Gender Age Education  Household Income Debt Membership
level members agricultural
group or
institution
1.Technology t=3.257 t=4.695 F=8.643 t=0.695 t=5.524 t=4.984 t=-0.678
Sig=0.001**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.499
2. Investment  t=2.626 t=3.061 F=11.018 t=0.012 t=6.826 t=9.842 t=0.046
and return  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.964
3. Marketing ~ t=2.773 t=5.012 F=14.566 t=0.030 t=8.146 t=7.845 t=-1.873
Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.104
4. Promotion/  t=3.227 t=4.699 F=15.675 t=0.699 t=8.489 t=10.112 t=-0.870
Support Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.000**  Sig=0.885

**There was a statistically significant difference (P<0.01).
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Factors Affecting the Effectiveness of Operations of the Agricultural and
Cooperative Extension Units (ACEU) Based on Economy Sufficiency Philosophy
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This research aimed to 1) study the actual performance of the ACEU based on the philosophy
of sufficiency economy and 2) study the factors that affect the actual performance of the ACEU under
the philosophy of sufficiency economy. The research found that 1) the actual performance of the ACEU
based on the philosophy of sufficiency economy was 3.62 on average. The average value of agricultural
promotion/support was 3.66, followed by the development of the ACEU as a composition learning center. The
average agricultural occupation was 3.63 and the minimum average was training and knowledge about
agricultural occupation. The mean was equal to 3.58, 2) factors that affect the actual performance of
the ACEU under the philosophy of sufficiency economy include: 2.1) knowledge and understanding of
the philosophy of sufficiency economy were correlated with the actual performance of the ACEU under
the philosophy of sufficiency economy 50.60% (adjusted R2=0.506) with statistical significance at 0.01,
with positive influence, 2.2) personnel management and knowledge management were correlated with
the actual performance of the ACEU under the philosophy of sufficiency economy 74.90% (adjusted
R2=0.749), with statistical significance of 0.01 and 0.05 by personnel management, personnel planning
with negative influence and welfare/rewarding, knowledge management, knowledge access, knowledge

application with positive influence.

Keywords: management, Agricultural and Cooperative Extension Units (ACEU), sufficiency economy

development soldier
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Table 1 Each sample group by population proportion

Agricultural and Cooperative Extension Units 1-5 Population (n)  Percentage
Agricultural and Cooperative Extension Units 1, Sa Kaeo 34 20.00
Agricultural and Cooperative Extension Units 2, Sakhon Nakhon 34 20.00
Agricultural and Cooperative Extension Units 3, Tak 34 20.00
Agricultural and Cooperative Extension Units 4, Chumphon 34 20.00
Agricultural and Cooperative Extension Units 5, Surin 34 20.00
Total 170 100.00

Source: Armed Forces Development Command of The Royal Thai Armed Forces Headquarters (2022)
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doufl 2 Uszansuavasnsandunudiintuass
YanUl8d wasun1sinunsuazannsala aneld
USvgurvaaAsegnanaLies
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Table 2 The actual operational efficiency through the application of the philosophy of sufficiency economy

of the ACEU
The actual operational efficiency X SD. Level of opinion
1. The promotion/support of agricultural occupation 3.66 0942 More
2. The training of providing agricultural knowledge 358  0.961 More
and occupation
3. The development of ACEU into agricultural vocational 363 1.012 More
learning centers
Total 3.62 0.908 More

dauil 3 anuduiusszninanudanudile uag
iruARvaUiUTRMUABITUUS vy VR LATHgia
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Table 3 Knowledge, understanding and attitude about the philosophy of the sufficiency economy

of the practitioners

Knowledge, understanding and attitude X SD. Level of opinion
1. Knowledge and understanding of the philosophy 3.67 0.956 More
of sufficiency economy
2. The attitude of the philosophy of sufficiency economy 3.77 0.937 More
Total 3.72 0.930 More

910 Table 4 W31 AEAINTINAINIAIY
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Table 4 The relationship between knowledge, understanding and attitudes of the practitioners

on the philosophy of sufficient economy and the actual performance of the ACEU.

Knowledge, understanding and Unstandardized Standardized t Sig.

attitude about the philosophy coefficients coefficients

of the sufficiency economy B SE Beta

(Constant) 1.014 0.204 4.969**  0.000

Knowledge, understanding 0.268 0.142 0.282 1.881 0.062

Attitude 0.432 0.145 0.445 2.973**  0.003
R=0.715, R?=0.512, Adjusted R?=0.506, SE(est.)=0.638, F=87.459**,  Sig.=0.000

** Statistical significant 0.01
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Table 5 The Personnel management and knowledge management of the ACEU

Personnel management and knowledge management X SD. Level of opinion

1. The personnel management 347  0.806 More

2. The knowledge management 3.66  0.927 More
Total 3.56 0.840 More

Table 6 WUINLABAINTINAITUIUITIANTS
UAAINTHAENITTANITAIINS T AUFURUS AU
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Table 6 The relationship between personnel management and knowledge management

that affect the actual performance of ACEU

Personnel management and

knowledge management

Unstandardized

coefficients

Standardized t Sig.

coefficients

B SE Beta
(Constant) 0.777 0.188 4.124*  0.000
Personnel management
- Manpower planning -0.112 0.044 -0.105 -2.511% 0.013
- Selection/manpower and position 0.171 0.104 0.181 1.649 0.101
planning
- Performance control/monitoring/ -0.116 0.103 -0.124 -1.127 0.261
evaluation
- Welfare and remuneration 0.229 0.114 0.236 2.003* 0.047
- Organizing the development -0.020 0.113 -0.023 -0.175 0.861

system/promoting the quality

of personnel
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Table 6 (Continued)

personnel management and

knowledge management

Unstandardized

coefficients

Standardized t Sig.

coefficients

B SE Beta
Knowledge management
- The gathering of knowledge 0.067 0.153 0.071 0.440 0.660
- Organization of knowledge -0.046 0.124 -0.048 -0.371 0.711
- Access to knowledge 0.383 0.106 0.409 3.627** 0.000
- The application of knowledge 0.216 0.107 0.228 2.029% 0.044
R=0.873, R?=0.762, Adjusted R?=0.749, SE(est.)=0.455, F=57.072**, Sig.=0.000

* Statistical significant 0.05; ** Statistical significant 0.01
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The purpose of this research was to study factors related to the problems about rubber
plantation management by the farmers which would lead to sustainability according to
sustainable forest management standards. The samples consisted of 183 rubber farmers who
joined the project for the certification of sustainable rubber plantation management standards
with the Din Daeng subdistrict agricultural group in Lam Thap district, Krabi province. Data were
collected by conducting interviews and were then analyzed by using descriptive statistics i.e.
percentage, mean and standard deviation. Hypotheses were tested using enter multiple
regression analysis. The results showed that most of the farmers were female with the average
age of 49.03 years. Their overall knowledge about sustainable rubber plantation management
standards was at moderate level while their overall attitude towards the standards was at high
level. The overall problem about rubber plantation management which would lead to
sustainability was at the lowest level. When the sub-issues were considered, it was found that
the farmers had 4 problems at high level i.e. rubber tree cutting according to the group’s
management plan (mean=3.82), the lack of production data recording (mean=3.81), the lack of
income and expense recording (mean=3.66) and the lack of knowledge about biodiversity

management in the rubber plantation (mean=3.41). The results of hypothesis testing showed
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that the farmers’ age was positively correlated with the problems about sustainable rubber
plantation management (P<0.05) while negative correlations were the use of organic fertilizer
(P<0.01), the social aspect of rubber plantation management (P<0.01), the environmental aspect
of rubber plantation management (P<0.05) and attitude towards the management of rubber
plantation according to the principles of sustainable forest management (P<0.05). Therefore, the
senior farmers should authorized their descendants to join the project. Training on organic
fertilizer usage, the reduction of chemical fertilizer application and the knowledge about the

social and environmental aspects of rubber plantation management should be provided together

with the enhancement of positive attitude for the farmers.

Keywords: correlation factor, sustainable forest management standards, rubber plantation

problem about rubber plantation management
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Table 1 Results of basic characteristics of individual farmers, economy, society and some rubber

plantation management (n=183)

Variable Frequency Percentage X S.D.
1. Gender
- Male 80 43.72
- Female 103 56.28
2. Age 49.03 12.472

3. Education Level

- Primary school 62 33.88

- Junior high school 46 25.14

- Senior high school 38 20.77

- High vocational certificate 18 9.84

- Bachelor degrees 17 9.29

- Upper-Bachelor degrees 2 1.09
4. Household labor 2.21 0.865
5. Outside labor 0.38 0.802
6. Experience in rubber plantation 20.83 9.075
7. Agriculture group membership

- Member 145 79.23

- Non member 38 20.77
8. Income from rubber plantations/rai 24,685.21 23,839.93
9. Rubber plantation area (rai) 12.69 6.854

10. Chemical fertilizer
- Used 169 92.35
- Unused 14 7.65

11. Organic fertilizer

- Used 59 32.24

- Unused 124 67.76
12. Herbicide

- Used 80 43,72

- Unused 103 56.28
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Table 2 Level of nowledge rubber plantation management according to the principles of sustainable

forest management (n=183)

Variable Number of X Percentage S.D. Level
questions
1. Production & economic rubber 33 23.08 69.94 3.197 Moderate
plantation management
2. Social rubber plantation management 23 14.58 63.39 1.840 Moderate
3. Environmental rubber plantation 12 8.30 69.19 0.921 Moderate
management
Sum of knowledge 68 45.96 67.60 5.451  Moderate
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Table 3 Level of attitudes rubber plantation management according to the principles of sustainable

forest management (n=183)

Variable X S.D. Level

1. Attitudes about impact 3.58 0.304 High
- Economic benefit 3.21 0.213 Moderate

- Social benefit 3.67 0.422 High

- Environmental benefit 3.87 0.554 High
2. Attitude about requesting a certificate 3.29 0.242 Moderate
3. Attitudes about obstacles of the principles 3.38 0.239 Moderate

Sum of attitudes 3.41 0.183 High
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Table 4 Level of rubber plantation management problems leading to sustainability (n=183)

Variable X S.D. Level
1. Production management problems 1.78 0.302 Very low
- Rubber tapping 1.62 0.570 Very low
- Rubber tree cutting 3.82 0.570 High
- Fertilizing 1.45 0.510 Very low
- Production data recording 3.81 0.806 High
- Using prohibited chemicals 1.01 0.074 Very low
- Harvesting, storing, transporting 1.72 0.570 Very low
- Not ready to change 1.19 0.515 Very low
- New production technology 2.31 0.248 Low
2. Economic management problems 2.11 0.227 Low
- Tenure and land use rights 1.07 0.248 Very low
- Vehicle registration 1.10 0.299 Very low
- Operating budget 1.57 0.497 Very low
- Support budget 1.54 0.562 Very low
- Income and expense recording 3.66 0.970 High
3. Social management problems 1.43 0.204 Very low
- Laws and international agreements 2.30 0.646 Low
- Safety equipment for workers 1.73 0.576 Very low
- Using illegal labor 1.00 0.000 Very low
- Conflict with the community 1.02 0.222 Very low
- Knowledge and news 1.11 0.320 Very low
4. Environmental management problems 1.37 0.145 Very low
- Knowledge about biodiversity management 3.41 0.720 High
- Location of the rubber plantation area 1.10 0.299 Very low
- Protection area 1.17 0.459 Very low
- Conservation area in the rubber plantation 1.08 0.275 Very low
- Forest burning 1.00 0.000 Very low
- Hunting 1.02 0.147 Very low
- Waste management 1.11 0.320 Very low
- Using more chemicals than necessary 1.04 0.192 Very low
Sum of problems 1.67 0.163 Very low
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Table 5 Regression coefficient of independent variable with level of rubber plantation management

practices leading to sustainability

Variable

Unstandardized t Sig.
Coefficients (b)

(Constant)

1. Gender (X;)

2. Age (X,)

3. Household labor (X5)

4. Outside labor (X,)

5. Experience in rubber plantation (Xs)

6. Agriculture group membership (Xg)

7. Income from rubber plantations/rai (X;)
8

. Rubber plantation area (rai) (Xg)

2.613 11.117 0.000
-0.008 -0.361 0.718
0.003 2.047* 0.042
-0.007 -0.528 0.598
-0.012 -0.830 0.408
0.000 0.292 0.770
0.037 1.380 0.170
1.525E-8 0.263 0.793
-0.001 -0.341 0.734
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Table 5 (Continued)

Variable Unstandardized t Sig.
Coefficients (b)
9. Used chemical fertilizer (X,) 0.044 1.111 0.268
10. Used organic fertilizer (X;) -0.071 -3.063** 0.003
11. Used herbicide (X;,) 0.013 0.637 0.525
12. Production & economic rubber plantation 0.004 0.729 0.467
management (Xi,)
13. Social rubber plantation management (X;3) -0.025 -2.653%* 0.009
14. Environmental rubber plantation management (X,) -0.040 -2.166" 0.032
15. Sum of attitudes (X;5s) -0.147 -2.505% 0.013
R = 0.622, R?= 0.386, SEE = 0.13361, F = 7.009, Sig of F = 0.000**

*significant at 0.05; **Significant at 0.01
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Integration of Teaching and Learning Management with Society Academic
Services: A Case Study of Curcuma alismatifolia Gagnep. Production Technology

Transfers to Hug-Kaset’s Farmers’ Group, Kosumpisai District, Mahasarakham Province
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This research aimed to investigate the results of the teaching-learning process with
society academic services to society through university and community networks: a case study of
C. alismatifolia Gagnep. production technology transfer to the Hug-Kaset’s farmers’ group in Kosumpisai
district, Mahasarakham province. An integrative participation between community and local resources
on the basis of equality, potential commitment, and the restrictive of stakeholders was employed.
Questionnaire and the forms of focus group discussion, in-depth review, field data collection, and
observation were used for field data collection with 10 samples from 45 households. It was
demonstrated that 1) short-term results involved satisfaction gained from a body of knowledge,
opportunity for skill development, positive attitude, motivation and continuous learning 2) medium-
term results were in living conditions in terms of transformational leadership, local job creation for self-
reliance and learning station, and 3) maintenance and extension for sustainability (long-term results)

were increased productivity, added value and improved life qualities.

Keywords: society academic service, C. alismatifolia Gagnep., technology transfers

university social engagement
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Table 1 Target population
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(Field notes) kazwuudaLne (Observation form)
dieldsusamdeyaniaauns (Field study)

5. AA U1

5.1 drsrausunwesituiidmanesauiu
Juimsviesiiu fihuvu Wmihiegfunuandn
vosgudaruten Ussrsuluiudl wazgddauld
dudeifiosuiinssiuiuniiuiinas Sanfivat
dmfuiuszaiansaiiesuilsdeyadsatuayu
wiodndu wdhuwseuifieuwanuadeiion
naunaduiiludnissensuresdinudivaing wiay
fadenngulmnedesanuseunsy 1idla uay

IS U a v a a v
famSuiavey Meldguwuuiiaide (Core research
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team) LW BIIUAILANGNITVNIUBALAS19AS 895D
FdguarUsziiiuna Ingunuinveds 13eviviag
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) M Y o Y A Yo a S X A &
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5.2 fmuakkLmMIaeveamAllagMIHER
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\38u3 (Active learning workshop) $11iuN15a13n
75 (Methods demonstration) Wazn15a15 Aug
(Result demonstration) (kkuszezdw) F1ufUNITas
Aufinuasnslaeisnisdauseyuna udovaeng
serlosfiefiuAinaunanisiudsunasminnnsih
psdmulasUlUUfoRassluuasmzUgnuyuan
vaanguidmng mslidUsnwuaylvideiausuue
WWININFIANIINSEUIUNINARTULUaUgNUUIA
gy harsuAuINUAIUNIIAAIAEIRTUTINUNE
nannasuazilunisvenenalugnisasnsnuwazasng
seldlmAndulufiufivesnuies (unuszaznans) n1s

FIUNG UVDUNYATH KA UNUUTUN U 81100

Inguiidy Smiaumansniu uaznaidenlesiy
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6. MTUATINToYD

6.1 Amszitoyaidaliunn laun Ay
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TWsunsud§agun1eadn lnofiansanainainmd
(Frequency) 4t @16 1128 & (Mean) kazd1uun
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6.2 InTzriteyaliennnmiiieusziiiu
lonrauagdneninveang uidmuielunsg
MUHUNTUHUR nsUseliung uaznisandulame
Ao 1neITNTTUUIATIEIA (Descriptive analysis)
ANULUIAANTUT I UNALUULET NG (Empowerment
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2010) (Figure 1) Mvuasad Tanaluszeznai
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Anmsaamiluiesfiuilonsiisnies g uFeus
uazhumsaienansd sunlasluszezen fe
mMsTanguusanunsnskarmadeslesiumaiaietng
WinUsEANEAIW AunnsHaAn n1sifiuyad uayans

WAAUANIIN0g19898Y (Ampansirirat, 2017)
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Figure 1 Empowerment evaluation applied on society academic service with university and community

network linking: a case study of technology transfer to Hug-Kaset’s farmers’ group in Kosumpisai

district, Mahasarakham province

Nan1sIekazIansal

walusverdu wuinmsUssdiuanuianela
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WSaAulanazn iUt weluladfifedes
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wielulaBmafuien uagmsdansmevdamaiuien
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Anadgainnluvidos wudidunssuauns leun
MUTMININTTU UAENISIANITNITLUIUNNIEENEN
awid euanuiianelannnguidvanegsgaade
4.57 sosadlU Ao Arudadeddn loun anmwindeu
Yaafanssuaeneamalulag nsnEaun UL Ay
ABIN5UBINA UMY ANUABINTVBIYUYY N3
AUUALUTINIALATOUNE KATAIUNT BUVDINYINT
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Falgsunnuianslannngudmanglussduideatu
(iafiy 4.49) it IndulenaasenuAsuias
vosngdwnedulvgifiaglsegiu (Median: Mdn)
oglussduinniigaiade 500 sniufdTansdannu
Wi onvosanUiuay NITAA 98 uIEANALAINT 4
Aede 4.50 ogslsfmuaed sidoseminsmelnd
Wity 102 Flifuisuaenadosmesdeyaiilian
namsUszIuLaz A LA A uYe 1T savaynevds

M519@0 US89l (Table 2)
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Table 2 Satisfaction and opportunity for short-term results

No. Performance index Satisfaction Opportunity

of changing

X S.D. interpretation Mdn Iqgr

1 Input

1.1 Components of technology transfers

1.1.1 Objective 470  0.60 Highest 5.00 1.00
1.1.2 Background of service recipients 4.01 0.75 High 5.00 1.00
1.1.3 content of knowledge 4.51 0.45 High 5.00 1.00
1.1.4 Information and activity timeline 4.31 0.32 High 5.00 1.00

1.2 Requirement

1.2.1 Knowledge and practical skill 4.60 0.40 Highest 5.00 1.00
1.2.2 Usability 480  0.30 Highest 5.00 1.00
1.2.3 Career/extra income a.70 0.46 Highest 5.00 1.00

1.3 Community requested
1.3.1 Local job creation 4.65 0.38 Highest 5.00 1.00
1.3.2 Self-reliant 4.41 0.43 High 5.00 1.00

1.4  Linking network supports

1.4.1 Budget 438  0.45 High 5.00 1.00
1.4.2 Suitable location 4.21 0.35 High 4.50 1.25
1.4.3 Facilities 433  0.61 High 5.00 1.00

1.5 Speaker ability

1.5.1 Qualification 4.70 0.46 Highest 5.00 1.00
1.5.2 Professional/experience 468 034 Highest 5.00 1.00
Mean 4.49 0.45 Highest 4.96 1.01
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Table 2 (Continued)

No. Performance index Satisfaction Opportunity
of changing
X S.D. interpretation Mdn Igr
2  Process
2.1 Activities management
2.1.1 Activities design 452 047 Highest 5.00 1.00
2.1.2 Material management 451 025 High 5.00 1.00
2.1.3 Facilities management 452  0.60 High 4.50 1.25
2.1.4 Environmental management 452 035 High 4.50 1.25
2.2 Technology transfer process
2.2.1 Technology transfer model 4.60 0.42 Highest 5.00 1.00
2.2.2 Technology transfer technique 4.68 0.34 Highest 5.00 1.00
2.2.3 Presentation media 4.70 0.46 Highest 5.00 1.00
Mean 4.57 0.41 Highest 4.85 1.07
3 Output and outcome
3.1 Knowledge output
3.1.1 Knowledge 4.70 0.40 Highest 5.00 1.00
3.1.2 Practical skill 4.31 0.65 High 5.00 1.00
3.1.3 Usability 4.62 0.30 Highest 5.00 1.00
3.2 Knowledge outcome
3.2.1 Attitude/passion 4.53 0.42 Highest 5.00 1.00
3.2.2 Continuous learning 4.21 0.25 High 5.00 1.00
3.2.3 Creation of networking strategies 4.60 0.41 Highest 5.00 1.00
Mean 4.49 0.40 Highest 5.00 1.00
Total means 4.51 0.43 Highest 4.94 1.02
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Figure 2 The paradigm of teaching-learning process based on society academic services with
university and community network linking: TQF; Thailand qualification framework,

ABL; area-based learning and PBL; problem-based learning for short-term results
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Figure 3 Timeline performance of Hug-Kaset’s farmers’ group for medium-term results

and the future image (long-term results)
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Figure 4 Multi-dimension framework on society academic service with university and community
network linking: a case study of technology transfer to Hug-Kaset’s farmers’ group

in Kosumpisai district, Mahasarakham province for ultimate goal
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The production of research in Maejo University (MJU) towards the development plan in various
levels is significantly affecting development at the institutional and national levels. Therefore, the
quantitative basic data of MJU’s research responding to strategic plan at the institutional and national
levels is needed. Information or research produced during the year 2008-2017 were collected in various
dimensions from research database from 3 campuses of MJU: Chiang Mai, Phrae, and Chumphon. The
data were analyzed and synthesized in 3 main points: 1) basic data analysis of MJU’s research for
classification into 3 sub-issues as followed: study area, utilization, and integration with research and
academic services and an obtained data were analyzed by descriptive statistics; 2) the synthesis of body
of knowledge by conclusion from the abstract and create database by EndNote program and 3) an
analysis of MJU’s researches responded to strategic issue of 3 strategic plans namely: National Strategic
Development Plan (NSDP), National Economic and Social Development Plan (NESDP), and MJU Strategic
Development Plan (MJUSDP). The data collection of researcher’s opinions on research production was
also done. A set of questions was employed with focus group discussion and in-depth interview
techniques via google meet program. The 20 scientific, agriculture, and humanity and social science
researchers were selected by multi-stage random sampling. An obtained data was analyzed by
descriptive statistics, data classification, and rational and semantic content analysis. The results shown
that there were 681 research work done at MJU in the last ten years, 590 of which were from Chiang
Mai campus, another 43 from Phrae campus, and 48 from Chumphon campus. Research in agriculture
were found most often at 268 counts. Five hundred and eighty research works were being utilized by

the public. Only 1 research found to be corresponded with NSDP and NSEDP Issue 12. In terms of the

225



5ANTIVYLATANASUITINTINYAT 40(1): 225-240

research responding to NSEDP Issue 10, there were 114 researches found to be most related to strategic

issue 4, while 124 researches were related to strategic issue 3 of NSEDP Issue 11. In addition, 118

researches were found to be associated to MJUSDP Stage 10, especially in terms of “research excellency

and innovation”. Moreover, there were found 164 researches corresponded with 15 years MJUSDP

regarding “Organic University”.

Keywords: National Strategic Development Plan (NSDP), National Economic and Social Development

Plan (NESDP), Maejo University Strategic Development Plan (MJUSDP), The Research

Responding to Strategic Plan, An Analysis of MJU’s Research
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Table 2 Number of researches in the past 10 years (2008-2017) of Maejo university

Educational area Research type Total
Science and technology Agriculture Social science
Chiang Mai 157 229 204 590
Phrae 14 13 16 43
Chumphon 7 26 15 a8
Total 178 268 235 681
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Table 3 Number of researches by utilization
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Sanutiey (38ay 5.13 wag 3.08 AUaISU)

Research utilization Frequency*
Public utilization 580
Policy utilization 35
Commercial utilization 222
Academic utilization 551
Indirect utilization of creative work 21

Total 1,409

*Multiple responses
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Table 4 Number of researches by integration with research and academic services

Research integration Frequency*
Integration with research 163
Integration with academic services 58

Total 221

*Multiple responses
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Figure 1 Program EndNote database
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Table 5 The researches responding to NESDP issue 10
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naNu ldenrdawaUsus S wLLwaEdle (Table 5)

Strategic issues of NESDP issue 10

MJU educational area

Chiang Mai Phrae Chumphon
1. Human quality of life and Thai society towards wisdom 52 3 0
and learning society
2. Social and community straightening for national solid 37 4 2
foundation
3. Restructuring of balance and sustainable production, 71 14 6

focus on infrastructure for straightening of industry sector
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Table 5 (Continued)

Strategic issues of NESDP issue 10

MJU educational area

Chiang Mai Phrae Chumphon
3. The stability development in terms of biodiversity, 114 7 7
resources and environment
4. An extension of good governance in national 0 3 0
administration and sustainable social fairness
5. Inconsistency with any strategic issue 2 0 0
Total 276 31 15

2955812871V HUR AU aUUT 11 Wy
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growing
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Table 6 (Continued)

Strategic issues of NESDP issue 11
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