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Effect of Irrigation System on Yield Components of Photoperiod Insensitive

Rice 3 varieties

Karun Phungbunhan”

Faculty of Agricultural Technology and Industrial Technology, Phetchabun Rajabhat university,
Muang District, Phetchabun Province, 67000, Thailand

Abstract

Traditional farming using flooding, including water loss from drowning and waste water collection
There are many types that can save more water and control the quality of water supply timing. Therefore,
effect of the irrigation system on the growth and yield component of photoperiod insensitive rice 3
varieties, planned for 3 x 2 factorial in randomized complete block design (RCBD) between April to August
2018 at the Agricultural Demonstration Field, Faculty of Agricultural Technology and industrial Technology
Phetchabun Rajabhat University on the growth of photoperiod insensitive rice 3 varieties, RD 29,
Phitsanulok 2 and Pathum Thani 1, under 2 different irrigation methods by flood water after 7 days of
germination by flooding at 5 - 10 centimeters throughout the season and sprinkling water 1 hours per day.
There are differences in statistical significance. It was found that rice 3 varieties and interaction with
statistically significant differences affect the plant height, plant per hill, grains per panicle, filled grain,
unfilled grain 1,000 grain weight and yield (kg/rai). As for the irrigation methods there were statistically
significant differences to plant height, grains per panicle and yield (kg/rai).

Keyword : photoperiod insensitive varieties, flooding irrigation and Sprinkler irrigation
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Fig.1 Interaction between photoperiod insensitive rice 3 varieties and methods of irrigation to plant high,
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Table 1 Growth and Yield Components of photoperiod insensitive rice 3 varieties under different irrigation

Varieties (V) Plant Plant/ Panicle/ Grain/ Filled Unfilled 1,000 grain Yield
height hill hill panicle Grain grain Weight (kg/rai)
(cm.) (no) (no) (no) (%) (%) (9)

RD29 13340° 1268 ° 10.65 96.10 ©  87.67 ®  13.00 ° 30.71 @ 803.89 °

Phitsanulok2 12275 1355 @ 10.38 11884 * 91032 9.62° 3032 * 937.83 °

Pathum Thanil 13121 1268 ° 10.16 105.19°  92.19° 830 ° 29.11° 816.21 °

Irrigations (1)

Sprinkler 123.27° 12.83 10.27 104.84 ° 89.74 10.80 29.59 815.03 °

Flooding 134.96 2 13.11 10.52 10857 *  90.85 9.82 30.51 890.25 °

F- test

( V ) * * ns * * * *

[@D) * ns ns ns ns ns *

( V ) X ( I ) * * ns * * * *

CV. (%) 3.74 3.66 5.03 2.84 1.44 13.54 3.80 6.32

Note: ns; non-significant
* Significant at P < 0.05

! Means in the same columns with different letters are significant (P < 0.05) determined by Duncan’s multiple range test (OMRT)
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ity uae d1ug fvylan2 altanaes fsnuu
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AuEev (Fig. 1)
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Fig.2 Interaction between photoperiod insensitive rice 3 varieties and methods of irrigation to filled grain,

unfilled grain, 1000 grain weight and yield
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The Influence of Zinc Sulphate (ZnSO,4) Application on Growth and Total

Soluble Solid in Juice of Sugarcane Grown Under Sandy Soil

Ratchaneekon Hansud? and Wanwipa Kaewpradit’**

JDe,oan‘ment of Agronomy, Faculty of Agriculture, Khon Kaen University, Khon Kaen, Thailand 40002

’Northeast Thailand Cane and Sugar Research Center, Khon Kaen University, Khon Kaen, Thailand

Abstract

Zinc deficiency is one problem that affects growth of sugarcane especially under sandy soil
condition, which zinc possibly lose from soil profile. Therefore, zinc application to sugarcane cropping
systems under sandy soil may promising approach to ameliorate sugarcane growth and total soluble solid
in juice. The objectives of this research was to study the effect of zinc application on growth and total
soluble solid in juice of sugarcane grown under sandy soil condition. The experiment consisted of five
treatments i.e. 1) Control (non chemical fertilizer), 2) Chemical fertilizer at recommended rate (CF), 3)
Chemical fertilizer at recommended rate combined with 4 kgZn/ha (CF+4 kgZn/ha), 4) Chemical fertilizer
at recommended rate combined with 8 kgZn/ha (CF+8 kgZn/ha) and 5) Chemical fertilizer at
recommended rate combined with 10 kgZn/ha (CF+10 kgZn/ha) with 3 replications using Randomized
Complete Block Design (RCBD) . Our results indicated that plant height, stalk diameter, SPAD reading and
total soluble solid in juice were not significantly different between treatments (P<0.05). However, CF+4
kgZn/ha treatment provided significantly tillering higher (7.78 tiller/hill) than control and CF treatments.

Keywords: Zinc, Total soluble solid in juice and Sandy soil
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Jayafilaannisnaaesiudinseing
NISNARDINTULNUNITNARDILUY Randomized

Table 1 Chemical and physical properties of initial soil.

Complete Block Design LagyNAddUAIIULANA Y
SEWINNANRAYAIYTD Least Significant Difference
(LSD)

Soil depth pH EC CEC OM  Total N Available Exchangeable
(cm) (H0) (dsm™)  (cmolkg™) (%) (%) P Zn K Ca
(mg kg™ (mg kg™
0-15 6.48 0.025 2.57 0.45 0.004 30.34 057 3260 261.56
15-30 6.42 0.038 2.52 0.47 0.010 31.16 058 39.78 27152
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Table 2 Tillering of sugarcane at different stages

Treatments Tillering (tiller number/hill)

4 MAP 6 MAP 8 MAP 10 MAP 12 MAP

Control 6.50 6.83 7.06 b 559 c 6.00 b

Chemical fertilizer at recommended rate (CF) 7.00 6.39 8.17b 6.72 b 572b
CF+4 kgZn/ha 6.94 7.74 8.61b 730 b 7.78 a

CF+8 kgZn/ha 6.28 7.45 8.72b 8.41 a 6.83 ab

CF+10 keZn/ha 6.28 6.89 10.61 a 739 b 6.61 ab

F-test ns ns * *x* *
CV (%) 11.99 8.99 10.46 6.85 10.68

ns: not significantly different at P < 0.05, MAP: months after planting, *,** : significantly different at P < 0.05 and 0.01

Table 3 Height of sugarcane at different stages

Treatments Height (cm.)
4 MAP 6 MAP 8 MAP 10 MAP 12 MAP
Control 101.13 15159 18387  218.69 227.02
Chemical fertilizer at recommended rate (CF) 86.28 13298  177.09 211.94 221.58
CF+4 kgZn/ha 94.84 142.57 18046  205.39 218.63
CF+8 kgZn/ha 100.50  148.07 18457  217.46 224.04
CF+10 kgZn/ha 89.15 134.63  167.56  206.63 207.91
F-test ns ns ns ns ns
CV (%) 10.41 7.62 5.64 4.55 5.13
ns: not significantly different at P < 0.05, MAP: months after planting
Table 4 Stalk diameter of sugarcane at different stages.
Treatments Stalk diameter (mm)
4 MAP 6 MAP 8 MAP 10 MAP 12 MAP
Control 29.20 33.13 31.83 30.26 29.48
Chemical fertilizer at recommended rate (CF) 29.41 30.90 28.87 28.44 27.77
CF+4 kgZn/ha 28.91 31.56 30.26 29.58 28.37
CF+8 kgZn/ha 31.77 32.71 29.96 29.99 27.77
CF+10 keZn/ha 29.69 31.55 30.43 29.34 27.71
F-test ns ns ns ns ns
CV (%) 5.63 3.94 5.06 5.14 4.36
ns: not significantly different at P < 0.05, MAP: months after planting
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Table 5 SPAD reading of sugarcane at different stages.

Treatments SPAD
4 MAP 6 MAP 8 MAP 10 MAP 12 MAP

Control 37.7 414 36.6 b 324 23.1

Chemical fertilizer at recommended rate (CF) 38.2 40.5 40.2 a 30.6 22.0
CF+4 kgZn/ha 37.2 39.6 39.4 a 31.8 219

CF+8 kgZn/ha 36.3 40.0 40.3 a 31.8 19.4

CF+10 keZn/ha 333 40.5 371b 32.0 19.2

F-test ns ns ** ns ns

CV (%) 6.49 3.98 2.58 2.16 8.75

ns: not significantly different at P < 0.05, MAP: months after planting, **: significantly different at P < 0.01
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Table 6 Total soluble solid (°brix) of sugarcane

at harvest
Treatments Total soluble
solid (°brix)
Control 23.50
Chemical fertilizer at 24.07
recommended rate (CF)
CF+4 kgZn/ha 22.43
CF+8 kgZn/ha 23.00
CF+10 kgZn/ha 23.37
F-test ns
CV (%) 2.85

ns: not significantly different
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Changes in soil labile organic carbon pool after change consecutive pre-

harvest burning to unburned sugarcane harvest condition in clay loam soil

Wishchabhas E-sa"*? and Wanwipa Kaewpradit**"

Faculty of Agriculture, Khon Kaen University, Khon Kaen, 40002, Thailand
’Northeast Thailand Cane and Sugar Research Center, Khon Kaen University,
Khon Kaen, 40002, Thailand
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Abstract

Particulate Matter 2.5 (PM2.5) is an effecting to the health of people and one of the air pollution
sources. And effect to soil properties sugarcane pre-harvest burning not have residue back to soil surface
affecting to decrease soil organic matter and microorganism activity. Currently sugarcane harvesting have
a labor problem. Therefore, the farmers have to burn sugarcane before harvest to reduce labor
requirement. The objectives of this study to investigate change of some soil biological and chemical
properties at planted and ratoon cane harvest after change to unburn harvest with consecutive burn
management. The experiment have 4 replications and comparison between treatments by T-test. At
planted cane harvest, there are 2 treatments i.e. pre-harvest burning and unburn management. At ratoon
cane harvest, there are 3 treatments i.e. (1) pre-harvest burning as a control treatment (2) unburned
management and (3) burned management at planted cane harvest change to unburned management. Our
result indicated that the treatments not effect to some soil biological and chemical properties at planted
cane harvest. However, sugarcane pre-harvest burning at planted cane harvest change to unburned
management and unburned management both planted and ratoon cane increase soil microbial biomass
C 332.39 and 317.60 mg/kg respectively (P < 0.05), moreover, treatment 2 provided greater soil organic
matter when compared to consecutive pre-harvest burning treatment. Thus, unburn cane harvest may not
only environment friendly but also ameliorate soil labile C pool that support sustainability of sugarcane

cropping system

Keywords: Sugarcane harvest methods, soil properties, microbial biomass C and PM2.5
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nswnlusasnaunisiui sauneg1eselile w
AIUAN18819 8 LneAaUANS Janindund lag
aauanuUsyIAnsldiuTinnnunsng ¥insmnaos
FUADUSUINAN W.A. 2559 — SUIAL W.A. 2561
wazldugdoniifinsuuginlfinunansugnluiiu
Afusauumien fie Wug kpkos-51 vinisugnlu
LUBIIUIA 40x10 MISIUAT T2ULTEININNUT 1.80
s Waseaitesviouglagyadnasly 10-15
uRLns Adununnasssiuiy 4 91 Tagld T-test
TunsUSeufieudsnsitufsssesuuumnlunay Ll
LNW”LUﬂ'WﬂﬁLﬁULﬁaaiuﬁaaﬂqmmzﬁaama 14
svogdopUgn fdnnu 2 nsswds lhud nmstiuiien
wuuwwnazliinnlu Aszesdeune 1 fis1uiu 3
n33u3Eveans ludosme 1 16un 1) Mafiuierwuy
wiluisludestgnuasdosme 1 (W1-4x7) 2) sy
Lﬁ&J’JLL‘U‘UI@J'LN”IELUﬁy’ﬂuEEJJE]EJUQﬂLLaxéIEJEJG]a 1 (ladwn-
Taiwn) way 3) LLUaa‘ﬁllﬁ%’UmaLwﬂuiuﬁawqﬂ
wWaswduldwrluludesns 1 w1 laiwn) (Table 1)

Table 1 Treatments of sugarcane harvest

management

Sugarcane management

Treatments Planted First ratoon
cane cane
T1 (control) Burn (B) Burn
T2 Unburn (UB) Unburn
T3 Burn (B) Unburn
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Fig. 1 Microbial biomass carbon (a) and microbial
biomass nitrogen (b) dynamics in SBE; soil
before the experiment, PC; plant cane and
FRC; first ratoon cane under different
sugarcane pre-harvest management, B-B;
Burn of both year, UB-UB; Unburn of both
year, B-UB; Burn in plant cane and change
to unburn in first ratoon cane. Vertical bars

represent + SED
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Fig. 2 Patten of soil organic matter in soil depth
0-15 cm. on SBE; soil before the
experiment, PC; plant cane and FRC; first
ratoon cane under different sugarcane pre-
harvest management, B-B; Burn of both
year, UB-UB; Unburn of both year, B-UB;
Burn in plant cane and change to unburn in
first ratoon cane. Vertical bars represent +
SED

5. afun3glulnsiau
TuRunounsnaassdusuaweulauidey
Wiy 1.08 me/ke wleldsunssuiinisdanisludes
fuansnsiu wuirludesugn nssiswnludosnon
mMafuien weznssuiliwilusesneunsiiuien
JUsunauuenluisvliuananeiuneana uwnlusse
no 1 wuhnsssiunluicludesugnuasdosme 1
(RA-7) SAuwansnefunsadfideuSoudioy
funssudsunluludesugn-luwluludesne 1 (w1-
Taiw) LLaxﬂiiﬁ%ﬁhjLmﬂuﬁﬂuéjaaﬂqﬂum%ama
1 (laluwn-1wmn) Taedi Robertson and Thorbum
(2007) lavin1sAnwieatunistesdaisve iy
NSNS IIINNISLAUTEY WUz 82-98 %
vpadwynees luladusaiuuS R RudwNald

Uil 17 atiuil 1 unsrau - quieu 2563

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 21 - 32

nstevaanaavsngseldiaaiuiy §9 12 wWeu lu
PesgagaanylaUssuia 1-5 Alansunaiiou vinlu
nssuIsunlulugesugn-lawnluludoesmne 1 (w1-lal
) uaznssuisilienluidludesugnuasdosne 1
(i -Tdwn) SUsinaenludenesninnssuisi
Lwﬂuﬁu’dslué’aaﬂgﬂl,l,axé'aﬂma 1 (WW-Len) (Fig. 3a)
Usunalumsnludunsunisnaaes windu
8.12 mg/ke Wl olaSunssuisnisdanasludend
wANAIAU Wudwﬁiwmﬁmﬁmﬁawqﬂ NIIUIDMN
Tudesnaunisifiufien waznssuisliwiludosnou
mMsfiuiaivsunalumsvldunnaneiunisadnin
2 35133 Fedenadasiuiusesne nuiiusunaly
wsndvusunmanaualyuanansfunisadfing 3
55338 (Fig. 3b) Tulasiaulupuiifudssloniudii
dulvgjazeglusuluwmsnunnniuenluiloy way
Usinaweuludenlufuasgnidunideandladlv
ﬂmEJLf]ulul,mm%wzagiugﬂﬁ'ﬁ%mmm@miﬁﬂﬁ
71usl (Prikmak et al., 2018) ag19lsfnuaunaaes
fwuAlussuudgndosivinauelandeounn
AluAm ﬁaﬁmmﬁmwmﬁuﬁmm%wiau%’wqa
15.07 % (Auduade) silveduvidlulanavogly
sUnauluflendudwlng dwmaviliviunalunm
luduly'darruunnsieny Usensaunu
Rachid et al. (2012) ym1s@nwaAeafunuaua
Yosnuiasunladundaniinissnnisnounis
Auferdesiiunndretu fe nssuAteueu n3suiis
Tawnlu wagnssudswalu wuirdSunaeiiunid
Tulasiauludunvuenlutd guunn wagiin
ASEUIUNTT nitrification ﬁLﬂf?{augmﬂﬂLLau‘Imﬁw
WLﬁuiumeﬁﬁmmmeﬂiﬂé’ Faugavinli
USunalumsnluduliinnuusnaneiu

Uil 17 atuil 1 unseu - fquieu 2563

25
(@) I
20
a
®
-
g 15
g —&— Bum (8B)
<
g 10 —®— Unburn (UB-UB) b
E —¥— Unbumn (B-UB) b
5
0 b
10 ®
12
= 19009
>
>
E 81
o
g
= 6
4
4 -
2
0
©
30 -
E I
>
E
s 20 a
&
2
.‘E‘
E il
£ b
= 10
0 T . -
SBE PC FRC

Fig. 3 Ammonium NH"4 (a) nitrate NO'5 (b) mineral
N (c) dynamics in SBE; soil before the
experiment, PC; plant cane and FRC; first
ratoon cane under different sugarcane pre-
harvest management, B-B; Burn of both
year, UB-UB; Unburn of both year, B-UB;
Burn in plant cane and change to unburn in
first ratoon cane. Vertical bars represent +
SED
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Effect of Substrates Properties on Growth of Muskmelon (Cucumis melo L.)

under Substrate Culture

Noppadol Chumin” and Thassanupan Gusolsatit

Address Faculty of Agriculture Technology and Industrial Technology, Nakhonsawan Rajabhat University

District Nakhonsawan, Province Nakhonsawan, 60000, Thailand

Abstract

The study of physical and chemical properties of agricultural waste for improve as substrate
appropriate for muskmelon (Cucumis melo L. cv. Green net) soilless culture in greenhouse system between
October and December which used drip irrigation for water and nutrient solution. The Completely
Randomized Design (CRD) of 4 treatment 4 replication was design for the substrates those used in this
study were comprise of rice husk charcoal, rice husk, coconut dust and filter cake. The result showed that
rice husk charcoal as substrate could result to the high quality of Melon production such as fruit fresh
weight, fruit diameter and total soluble solid (1,304.16 gram 19.36 centimeter and 15.00 %brix,
respectively) which significantly difference among the treatment (P<0.01). Because of rice husk charcoal
have physical properties of optimum substrate for melon production such as bulk density (Db), water
containing capacity (WCC) and total porosity (E). And also chemical properties of rice husk charcoal showed
that pH, Electrical conductivity (EC), Cation exchange capacity (CEC) and Carbon to nitrogen (C/N) ratio of
before and after growing in significantly difference (P<0.01).

Keywords: substrate, property, muskmelon, substrate culture and greenhouse
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UNin

wasu {3 03nemans a1 Cucumis melo L.
f1d01lU Ao waounu (sweet melon) waauin
158U (round melon) L& BURIAIY18 (muskmelon)
LA PUN 1YY (casaba) WAUAIG U (cantaloupe)
W8 8UgR U1 (winter melon) (PGRI, 2003) +J uii
nszaunsidduiidsludsemadudeiidunugnly
Usswalvedunauuwgs dewmnudeudufivi
fuUsemunagn dnduney saminu daaeme
Taguinisas gauludednniuie Indud wagiud
walsiiu (Laur et al, 2011) Wil owaeuUsuIn 236
%y Tindaeu 78 Alaunaas’ lawfiou 28 fadndu
Inunaldeu 593 Jadnsu a1slulawmse 25 nsu
Twwed 2 nfa thena 21 n3u lamfiud 90 dadndu

wAALTEY 4 fadnSU wazwian 10 Jadandy yenanil

fausznoudie exdluduiitiedosiumsannzney
voudon waviualsfiusedgeaunsadosiuueisa
wazanmudeslunisifunziSelen (Lester, 1997)
waousgAvlaladluanineniAssu wazvau
waandansranuEeululag iy deudgnlulseseu
INTIEANNTAAIUANAN LIAR RS AanN1TIEUINTeN
wuaadng iy uaglinandnd daunin souded
Usavsawlunsliiuazedessuuiiven Taeth
Fangninlfireluiesiu wu v unauwn unay
Ay uazyeeni1y Wusiu (Thongaram, 2007) Tanuan
flmngaumsisnsdmvoniuareinaUszao
50:50 laifimsdndandeguiadiosmiviadiolily
W Snfiaunsounsnszarelulinndiuvesian
Ugn 1utanilifiarsiwdevu luviujasedu
4190928105170 1M1 TLAL N1 TULT 1TUTI 4
mmmmsﬂumiLLaﬂLU?{BuUizqﬁw (CEQ) uazlyl
Juunasavauvedsauaziual (Nuntagij, 2012) 13
Ugnitfluanugnindaduiilendmsumsugnuideu
wsglraneaunug s 1 osa1nld i ui ves 3
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1‘12’51LLasmia:maﬁwslawmié’wiwm}mam A9
W3 BuaNsaza1es1ne g faaluil CaNos (160
/1) KNOs (40 g/1) MgSQOq (80 g/1) KPO4 (20 g/1) Fe-
EDTA (15 ¢/\) uazqas19 (15 ¢/U) lnginanududy
suadm'iasawﬁmamﬁéfaal.ﬂ%'ad EC Meter lagli
#158¥a18AMUTNTU EC 19111U 2.5 mS/cm naen
msnnaes WowdeuSudesldidenyindns vinnsdn
wrusiitind wndolilanizuausdt 9-12 vinnsway
inas Wenaflawinlelivhnsdndensadiauysel
Hiilosduas 1 wa andurhnsiinsenluit 30 uas
Wnlugnsfidnduianugnoendiuau 5 Tu nsifiv
ArassundsarnmauinastiUsyann 40 Yu uaz
FunnansesunnusnatanaUsyana 50 Wedidud

nstuiindaya

D Awmneviauaudavesiandgn lag
”5meﬁmil,ﬂad'EJuLLUam'auuawa“amiﬂqﬂ
AuaNURNIIMen mMYesiagUan audinaaeuves
Australian standard method (Handreck and Black,
1994) TAun N19M52980UANUNUILUUTIY (bulk
density, Dp), N13ATIABUAIUNTUVDIYBIBINA
(air filled porosity, AFP), mﬁmmmﬁﬂumiéjmﬁﬂ
(water containing capacity; WCC), n19853988U
ATUNTUII (total porosity; E) druamautinig
wll lewn asdunsanig (pH) Yalae pH meter
aualunisuaniud suleseuuan (CEQ) 1935
leaching @28 1 N Ammonium acetate pH 7.0 lag
115084 A1n1sE i (EQ) SaAnasilniinves
Saturation water extract #eta3a3¥n Aguld
(Electric conductivity meter) Lazdngiuueinans uou
salulasiau (O/N) Tesrgiusunalulasiaulneds
Colorimetry (Conklin 2005; Radojevic and Bashkin
2006; Tan 2005) Jndeieiesdieoliasesisinemsiiy
Salusl® (Auto-Analyzer; AA3) 7l mI1U819AE U 660
UlULNAT (SEAL Analytical; Usgineieansau) n1s
A4AI1894 Organic matter, Organic Carbon lag 38984
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Walkley and Black (Conklin 2005; Jacobsen and
Lobeer 1998; Wendt 2000)

2) Baszinss yAvlauazanda laun
AE i’mmmqwmﬁwéfwﬁﬂﬁmq 14, 21, 28 ua
35 Tunaalgn Tunsinaug s inanseauiaves
Fanugnaudisumelugen udthindameadsly
wiazaver Ymiinuan Wewdeuslengl 75 Yu dawa
amiludaimin W UH LA UG NANYDING LaAIY
vmwade (TSS) wdthmauiinsednauususiutes
Yaya (Analysis of variance) uasBeuifivuAtadves
4 winaed au35eee Duncan’ new multiple range
test (DMRT) selusunsudusagy

NaN153e

AuENUAvalEnUaNn
AuandAnianienmeesiandan laun
ANUNUILUNTI (bulk density, Db), AUNTUVBY
¥9491M# (air filled porosity, AFP), AugluMsey
ih (water containing capacity; WCC) lagmnunguy
37U (total porosity; E) W 4 8maaes wansneiy
aeadltudfydaneada ﬁqdauﬂqmmwé’qﬂgﬂ
(Table 1) Ao nnAznounonsasinmg dam
MULUUTIIANNTAGA 5990178 UNAULK UNAUAY
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Yougn$T NINAgNauUNIENIBNIINIA LATLNAUN
AUEINY ﬁzﬂﬁauLLﬁzﬁﬁﬂUQﬂ mmﬂumiﬁuﬁwﬁm
1NTigAfe LNAUIW 5o9nAe MAmznouvsionses
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il (EQ) wardndiuvesnisuounelulnsiau
(C/N) ieutgnuagvidaugn (Table 2) A pH fldneg
5¥WIN4 6.34-7.55 A1 EC 8g5¥1I19 0.75-7.15 dS/m
A1 CEC 8g51314 2.66-51.0 cmolzkg wag A1 C/N
2g5¥NINg 5:1-97:1

nslseAulaLAZNANEAIEDY

n1slaTyaulan1uAINgIveLUaBURNY
14, 21 uay 28 Ju fivgnlutanuansnediy dany
wananafuegaiiteddnydaneain Ingtiseny 14
way 21 U suudeuugnluwnauiiidaugawin
flan seunfie MnazneuvsionsoANe YuuTNiT
wagunaURY mudIdy Wedumdeusny 28 Yu du
wasuiivgnlunauwniianuganniign sesnde
YeugniM NMnRgnauMIonToNi A uazLnAUAY
muady dmiuengi 35 Suidu Talflensusnsneiy
M9anA (Table 3)

IFIUHANER WUT HaRAmAeuTiUgnly
Sanugnenaitu vinlvihmineg sunmdurihgudnans
KA LAY AUV uananstuegnelited Ay
adid (Table ) Toe wandmuaeudivgnluunaun
lﬁﬁmﬁfﬂmaqaqm 399UIAD WNAUAU NNPZNOUNID
NS0NNNA UAEYENENE1Y WU 1304.16, 944.79,
865.45 4ar806.45 NTU MINAIAU NIIAIUIUIN
nanAndsuiUgnluLnauETivuAE R gUSnans
YINANINTAR F091Re WNAUAU YeuENi1I LAY
AnRgneuNaNIeILIAIE WU 19.36, 18.26,
17.93 WAz 17.38 WWUMUAT MIUE10U dmTUAIAIY
nIU (TSS) wamé‘mLua'auﬁﬂqﬂimmammﬁﬁwmm
faniidy 15.00 Wediduduing Faumnsrafunis
adAfuTanUgnulindun

Table 1 Physical properties of substrates before and after growing.

Db

substrates (g¢/cm’)

WCC E

(% w/w) (% w/w) (% w/w)

before after before

after before after before after

rice husk charcoal 0.26" 0.49° 0.54¢

0.48° 71.46° 68.45° 72.01° 69.64°

rice husk 0.12° 013 5318 50.77° 1564 1537°  6883"  66.78"

coconut dust 005 008" 13.16° 1286° 4879° 4695  61.95° 5887

filter cake 060 078 2299  196° 54.05° 5289° 5634° 5456
Ftest . . . . . . . .
CV % 10.12 11.25 13.19 14.22 572 6.45 3.17 3.56

Note: Means within a column followed by the same letter are not significantly at p<0.01 by DMRT
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Table 2 Chemical properties of substrates before and after growing.

pH CEC C/N ratio
substrates (dS/m) (cmol/kg)

before after before after before after before after
rice husk charcoal 634 678  1.28° 1485 266° 4.66° 6:1° 5:1¢
rice husk 664 635 1.09°  075%  2264° 2697°  68:1°  54:1°
coconut dust 657 755 485 745 4150° 51.00° 971 37:1°
filter cake 702 718" 126° 186"  4729°  41.00°  151° 9:1°

Ftest s = - = = - . .
Qv % 5.58 4.90 9.16 6.32 2.42 3.83 2.16 4.39

Note: Means within a column followed by the same letter are not significantly at p<0.01 by DMRT

Table 3 Main vine length of Melon in substrates.

Main vine length (cm)

substrate 14 21 28
35 DAP

DAP DAP DAP
rice husk

82.83% 165.93* 202.88° 199.50
charcoal
rice husk 3391 86.84°  149.35°  192.35
coconut b

76.64°  149.38° 196.97*  195.33
dust
filter b b

62.68 129.37 192.69°  195.49
cake
VvV % 7.85 9.66 3.04 391

Note: Means within a column followed by the same
letter are not significantly at P<0.01 by DMRT; DAP

(day after planting)
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Table 4 Fresh weight, fruit diameter and Total
soluble solid (TSS) of Melon in substrates.

Fresh Fruit
TSS
substrate weight diameter )
(%brix)
(9 (cm)
rice husk charcoal 1304.16% 19.36° 15.00°
fice husk 944.79° 18.26° 12.87¢
coconut dust 806.45¢ 17.93% 14.54°
filter cake 865.45° 17.38° 13.79°
F-test ** ** **
CV % 354 1.44 2.01

Note: Means within a column followed by the same
letter are not significantly at P<0.01 by DMRT

Uil 17 atuil 1 unsrau - quieu 2563

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 33 - 40

39150iNaN15798

MnmsAnwiiagUaniiuandieiy 4 via
TALA WNAaUKT BNAUAY YeRsni1 LaznInAznou
vifonsoniinna senisiasgiivinuasnandniil
ANANYDUUFBY WU UnaUHILIEeUIAY
g9 duruquinatna Yiviinuaan uaza1AIm
vuInTian aonadesiunmantinisnignmues
LAAULHNTI T AIUTMUIMYUSTIN wazAINaINnTalY
nsguinlddfan sliivanunsadnduagsig
omslUldladud danamgusingeiign silisn
fgld$un arsazatssIneIms wazenImeEIs
deawilos wethluldlunssuiunisasaiulnldedis
Unil Fasonndesiiu Nuntagij (2012) $1891uin¥an
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Effect of Termite Soil on Growth and Quality of Papaya
(cv. Yellow Krang) in Thailand
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2 Program in Agriculture, Faculty of Aericultural Technology,
Rajabhat Maha Sarakham University, Maha Sarakham 44000, Thailand
? Program in Agricultural Business Administration, Faculty of Aericultural Technology,
Rajabhat Maha Sarakham University, Maha Sarakham 44000, Thailand

Abstract

The purpose of this research was to study the effects of using termite soil on the growth and yield
of papaya, and to study the cost and return of papaya production using termite soil. Randomized Complete
Block Design (RCBD) was conducted in 4 replications, each consisting of 4 treatments: 1) No anthill
soil(control) 2) Put the termite soil rate of 2 kg / plant. (the way farmers practice) 3) Put the termite soil
4 kg / plant. 4) Put the termite soil 6 kg / plant. The research found that all treatment using termite soil
have height plant, number of flowers per plant, yield per rai, number of fruits per plant, size of fruit, cost
of production, revenue and profit were statistically significant difference in control treatment. While the
circumference stem, first flowering days and fruit weight were not significantly different. However, the
application of each termite soil have effect on the growth and yield of papaya, which was higher than that
all treatment. For rate of termite soil suitable for the highest production of papaya were application 6 kg
per tree. The highest yield was 12,730.56 kg / rai and the highest yield was 20,124 baht per rai.

Keywords: termite soil, papaya (cv. Yellow Krang), growth, quality of yield and first flowering days
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Table 1 Some properties of termite soil and soil in the research area.

Properties soil Soil in the research area Termite soil
Sandy soil*(%) 61.24 72.50
White sand” (%) 32.57 29.67
Clay soil” (%) 9.16 6.73

pH meter 5.22 6.40
Organic matter ¥ (%) 1.43 1.20
Phosphorus® (mg./Kg.) 65.81 8.37
Potassium® (mg./Kg.) 72.50 42.39
Calcium™(mg./Kg.) 2380.11 481.47
f\/\agnesiumi (mg./Kg.) 120.70 120.70 95.11

Note: “Hydrometer (modified) 2 pH meter (soilwater = 1:1) 2 Wet oxidation (Walkley and Black) ¢ Bray Il (modified)
*NH4OA,Atomic Absorption Spectrophotometer

Table 2 Height, Diameter at base, number of days to first flowering and number of flower/plants

Treatments Height Diameter at base Number of days to Number of
(cm.) (cm.) first flowering (day) flower/plants

Control 142.91b 52.11 150.12 140.42a
Termite soil 2 kg / tree 148.18b 52.30 152.60 91.57c
Termite soil 4 kg / tree 156.70a 56.61 149.41 96.23c
Termite soil 6 kg / tree 158.22a 58.24 150.83 98.47b

F-test x* ns ns *x

CV.(%) 2.15 5.40 3.20 3.61

ns = non significant difference ** = statistically significant difference at 99% confidence level* Mean values followed by

different superscripts in the same column signify a statistically significant different at 95% confidence level using

Duncan’s Multiple Range Test (DMRT)
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Table 3 Yields, number of fruit/plant, fruit weight, Fruit sizes (width x length) of papaya (cv. Yellow Krang)

Treatments Yields Number of fruit weight Fruit sizes
(Kg./Rai) fruit/plant (Kg) (cm.)
(total 4 month)

Control 9,280.20c 549.10c 0.84 24.00b x 38.00b

Termite soil 2 kg / tree 11,320.49a 832.50b 1.58 33.15a x 40.71b

Termite soil 4 kg / tree 10,450.34b 792.18b 1.20 35.20a x 48.17a

Termite soil 6 kg / tree 12,730.56a 991.38a 1.49 34.29a x 52.80a
Average 10,945.40 791.29 1.27 31.66 x 44.92
F-test x* x* ns x*
CV.(%) 5.10 3.24 6.81 8.39

ns = non significant difference ** = statistically significant difference at 99% confidence level” Mean values
followed by different superscripts in the same column signify a statistically significant different at 95%

confidence level using Duncan’s Multiple Range Test (DMRT)

Table 4 Production cost (Baht / rai), income, Profit in papaya (cv.Yellow Krang) production.

Treatments Production cost (Baht / rai)* Income Profit
(Baht/rai)* (Baht / rai)*
Control 6,582d 23,000b 16,418c
Termite soil 2 kg / tree 6,710c 25,600b 18,890b
Termite soil 4 kg / tree 6,860b 26,750ab 19,890a
Termite soil 6 kg / tree 6,976a 27,100 a 20,1243
F-test o > *
CV.(%) 2.21 2.84 3.10

** = statistically significant difference at 99% confidence levell Mean values followed by

ns = non significant difference
different superscripts in the same column signify a statistically significant different at 95% confidence level using Duncan’s

Multiple Range Test (DMRT) ; * The price of fresh papaya 5 Baht / kg
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Table 5 Changes in soil properties pre-trial and after application Treatment.

Properties soil Pre-trial Treatment
Control Termite soil Termite soil Termite soil
2 kg / tree 4 kg / tree 6 kg / tree
pH meter” 7.50 717 7.63 7.70 7.58
Organic matter® (%) 1.37 1.06 1.58 1.66 1.72
Phosphorus® (mg./Kg.) 42.11 91.43 51.07 49.20 40.16
Potassium® (mg./Kg.) 104.76 76.85 112.40 105.49 102.50

1 pH meter (soil : water = 1:1) % Wet oxidation (Walk and Black) ¥ Bray Il (modified) ** NH;0Ac; Atomic Absorption
Spectrophotometer SuunmMUARNINSENAINUFRINET (2544) Arandunsa-ang : < 3.5 = nsAguUsBNATIaN ; 3.5-4.4 = n3n
JUUSIIN; 4.5-5.5 = N3AdALN ; 5.1-5.5 = N3AdA ; 5.6-6.5 = n3Atunae ; 6.6-7.3 = Wunans ; 7.4-7.8 = eradntles; 7.9-8.4 =
AraUunans ; 8.5-9.0 = Aad ; > 9.0 = AT SuunMNSIREUNTIRY (2553) useing (%) : M = 0.5 -1.0 :Aoudes =
1.0 -1.5; Y1una1e 1.5 -25; ﬂ'awﬂwga =2535;8935-45; gunn =>45 Woaeda : sun= <3 ; = 3.5 ; Apudne = 6-
10 ; Uhunand = 11-15 ; Aoudnegs = 16-25; g4 = 26-45 ; gaun = > 45 Inunaidey : f1an = < 30 ; 1 = 30-60 : Urunans = 60-

90 ; g4 =90-120 ; gawn = >120

dsUnan1539e

Astadusauvalnlunisudnusazne

#1115 NN YAULR AB AINE Y U

ABN/AU FIUIUNA/FAU VUIAVDING hazUSun

Handnvewrazneudasullowialiginiinislild

AuapuUaIn lnuAuaauUaIngnsl 6 Nlansusany

TiUSinaumandnuzarnegean 12,730.56 nn./ls uay

Tiflsasan 20,124 vmsials
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The Evaluation for Long Lasting Flower in F; Hybrid American Marigold

(Tagetes erecta L.)
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Abstract

The flower durable life of American marigold (Tagetes erecta L.) Fi hybrid was evaluated in the
experiment. The objectives of this research are to study the important characteristics related to flower
extending life of the marigold and to select the F1 hybrid with durable flowers for the vast flower utilization.
Eleven F; hybrid lines and eleven commercial F1 hybrid lines were tested for long flower’s vase life under
laboratory of Maejo University in wet season of 2017 using Completely Randomized Design with 5
replications. The resulted found that commercial F1 hybrid lines Cana Gold Extra, Queen Yellow and Srisiam
636 had the logest vase flower life for 13.80 days. while Queen Yellow showed the least broken pedicel
at the average 9.00 score. The new F; hybrid No. 8 had the least withered petal wilting score and disease
infection at the average 7.00 and 7.56 scores, respectively whereas the new F; hybrid No. 6 and hybrid No.
7 had the highest flower weight lost for average of 3.04 % and 3.16 %, repectively and the commercial F;
hybrid line, Mahachok Deep Gold Summer showed the lowest flower weight lost at 1 %. There was a
positive correlation among the vase life of flower withered petal, disease infection and water absorption
rate. According to the results The new F; hybrid No. 8 suitable for breeding in the marigold for longer vase
life.

Keywords: American marigold, F1 Hybrid, flower vase life, correlation

*
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Table 1 Means of vase life, flower weight lost, withered petal, disease infection, water absorption rate,

and broken pedicel of F; hybrid American marigold.

Line vase flower withered disease water broken
Life weight loss petal infection absorption rate. pedicel
(days) (%) (score) (score) (mU/flower/3days) (score)
hybrid No. 1 9.60° 2.16"¢ 4.12%" 5.32°" 4.15% 8.12%
hybrid No. 2 11.40°° 2.36"° 6.68% 6.60°° 8.10° 8.04%°
hybrid No. 3 11.40°° 2.68° 436" 572" 6.25°" 7.88%°
hybrid No. 4 11.40°° 1.32% 5.88%° 6.80°° 6.75°¢ 8.20%°
hybrid No. 5 12.60™  2.04°° 6.68" 6.76"° 6.95™ 7.88%°
hybrid No. 6 10.80° 3.04° 3.88" 4.68"% 4.00" 8.44%°
hybrid No. 7 10.20% 3.16° 4.84°" 6.52"¢ 5.65%" 8.68"
hybrid No. 8 13.20™ 2.04°° 7.00° 7.56° 7.05% 7.56°
hybrid No. 9 12.00°° 1.68°° 6.28°° 6.847° 7.75% 7.08%
hybrid No. 10 10.20% 2.007¢ 3.80" 452 4.25%" 6.12°
hybrid No.11 11.40°° 1.48°% 5.40"° 7.00° 6.20°" 7.40°
Cana Yellow 11.40*° 2.88%° 4.84°" 6.68"° 7.30™ 8.28%
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Table 1 Means of vase life, flower weight lost, withered petal, disease infection, water absorption rate,

and broken pedicel of F; hybrid American marigold. (Continue)

Line vase Life flower withered disease water broken
weight petal infection absorption pedicel
loss rate.
(days) (%) (score) (score) (mUflower/3d (score)
ays)
Mea Klang Yellow 10.20% 2.40°° 5.16" 5.88°" 6.757¢ 8.36°"
Cana Gold Extra 13.80° 2.36"° 6.28"° 6.80°° 8.30° 8.36°"
Mea Klang Gold 10.80° 2.00°° 5.00"" 6.40°° 532" 7.40°
Queen Yellow 13.80° 1.48°¢ 6.40°° 7.08° 11.22° 9.00°
Veena Yellow 12.00°° 2.80° 5.16" 5.48"¢ 6.85° 8.04°°
Srisiam 636 13.80° 1.52%¢ 5.96"° 7.16 6.20°" 7.72%
Srisiam Deep Gold 13.20% 1.52¢ 6.047° 7.16™ 7.80 8.68%
Mahachok Premium 12.60° 1.68°¢ 6.52° 6.76"° 7.70% 8.52°°
Deep Gold
Mahachok Deep Gold ~ 11.40°° 1.00° 6.68% 7.32% 6.50°" 836"
Summer
Narai Orange 10.80° 1.88°¢ 5.56"" 6.52"¢ 587°"  8.68"
Ftest o o o o o .
C.V. (%) 15.52 41.55 17.48 14.79 26.08 13.74

Remarks: ** = Significant difference at P<0.01 level. Means followed by the same letter within each column are not
significantly different according to DMRT.
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Fig.1 The relationship between vase life and withered petal (A), The relationship between vase life and

disease infection (B), The relationship between vase life and water absorption rate (C).
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The Use of G Biotic Microorganism supplements in Tilapia Feeds on Growth

Performance and Immunity

Chanwit Suwan* and Chanagun Chitmanat

Faculty of Fisheries Technology and Aquatic Resources, Maejo University,

Sansai, Chiang Mai, 50290, Thailand

Abstract

The use of G biotic Bacillus subtilis for Nile tilapia was conducted to examine its effects on the
growth performances and immunity. 480 (initial average weight of 18.41 grams) tilapia were randomly
distributed into (9 m3) cages located in an earthen pond with the density of 4.4 fish/m3; total 12 cages.
The 1><1O7 CFU/g of Bacillus subtilis with the concentration of 0, 2, 5 and 10 ml/kg. They were laid out in
completely randomized design with 3 replications. Fish were fed experimental diets at a rate of 3%
biomass per day for 60 days. The results showed probiotic supplementary diet group had slightly
affected on weight gain final weight and the specific growth rate (P> 0.05). The concentration of 2 ml/kg
was the best treatment in increasing final weight, specific growth rate and feed conversion ratio (P>0.05).
Survival rate was not significantly different (P> 0.05). The results of probiotics on immune system were
evaluated after 20, 40 and 60 days of feeding experimental diets. Phagocytosis and Serum lysozyme
activity enhanced significantly (P<0.05). NBT values after 60 days increased significantly in fish fed 2 ml/kg
when compared with other groups (P < 0.05). It was recommended that this G biotic with the
concentration 2 mlZkg supplementation can be used as an alternative method for growth performances

and immunity improvement in Nile tilapia.

Keywords: Probiotics, Nile tilapia, Growth performance and Immunity
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Fig. 3 Nitroblue Tetrazolium (NBT) Data are presented as
mean + S.E of three replications. Different letters are

significantly different (p < 0.05) among treatments.

Uil 17 adudi 1 unau - Squneu 2563

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 63-74

Table 1Growth performances of tilapia; initial weight, final weight, weight gain, average daily gain (ADG),

feed conversion ratio (FCR) and survival rate (%) (mean+SE)

Treatments
Growth Performances T2 —adding T3 —adding T4 —adding
T1 - control 1 1 4
2 ml kg 5 ml kg 10 ml kg
Initial weight (g fish") 19.89+0.86 18.07+0.32 18.08+0.51 17.58+1.72
Final weight (g fish ) 107.74+2.95° 111.53+0.98 108.04+9.61° 107.40+1.77°
Weight gain (g fish ) 87.85+2.32 93.46+1.25 89.95+9.94 89.82+1.88
ADG (g day ) 1.46+0.04 1.560.02 1.5020.17 1.50+0.03
FCR 0.910.01 0.85+0.04 0.87+0.1 0.86+0.03
Survival rate (%) 97.50+2.5 98.33+2.89 100 99.17+1.44

Data are presented as mean = SE of three replicates Values in each row with different superscripts show significantly difference

among treatments at p<0.05 using ANOVA followed by Tukey's HSD test.
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Improved Properties of Fresh Kanom-Jeen by Using Pregelatinized Purple

Corn Flour Substitute Rice Flour

Sathithon Purintraphiban*

Rajamangala University of Technology Tawan-ok, Chonburi, 20110, Thailand

Abstract

The objective of this research was to develop the fresh kanom jeen product by substitution of
rice flour (RF) with purple corn flour (PCF) and pregelatinized purple cormn flour. The optimal condition
for producing pregelatinized purple corn flour was studied on 3 factors, including concentration of flour
solution (10 and 20% w/v), stirred temperature (75 and 85 °C) and drying method (tray dry and drum
dry). Properties of pregelatinized purple corn flour were analyzed and compare with 2 control sample
(RF and PCF). The results showed T20-85 (pregelatinized purple corn flour was prepared from 20%
concentration of flour solution at 85 °C and dried using tray dry) had highest swelling power about 24.11
g/g dry weight while D20-85 (pregelatinized purple corn flour was prepared from 20% concentration of
flour solution at 85 °C and dried using drum dry) about 16.60 g¢/g dry, respectively. Both samples had
soft gel after retrogradation. T20-85 and D20-85 were selected and applied in fresh kanom jeen. The
effect of substitution by 3 type of flour consisting of purple corn flour (PCF), pregelatinized purple corn
flour T20-85 and D20-85 with different level at 10 and 30% (w/w) was investigated. The results showed,
PCF:10, T20-85:10 and D20-85:10 had highest liking score in oder taste, texture and overall liking from
panelists that indicated the substitution of 10% PCF, T20-85 and D20-85 are appropriate level for fresh
kanom jeen. These results would be useful as a source of database for product development and
promoting sustainable economic to community.

Keywords: Purple corn, Pregelatinize flour, Fresh kanom-jeen
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Table 1 Condition of control flour (RF and PCF) and pregelatinized corn flour including drying method,

concentration and temperature of cooked flour solution.

Samples Drying method Concentration Temp.

(% w/w) °0)

RF - - -

CPF - - -
T10-75 Tray Dry 10 75
T10-85 10 85
T20-75 20 75
T20-85 20 85
D10-75 Drum Dry 10 75
D10-85 10 85
D20-75 20 75
D20-85 20 85

Table 2 Ingredient of fresh kanom jeen that substitute with purple corn flour and pregelatinized purple

corn flour.
Flour Substitute Samples Ingredient (g)
(%) Rice flour Thao yai mom flour PCF T20-85 D20-85
RF - Control 600 15 - - -
PCF 10 PCF:10 540 - 60 - -
30 PCF:30 480 - 180 - -
T20-85 10 T20-85:10 540 - - 60 -
30 T20-85:30 480 - - 180 -
D20-85 10 D20-85:10 540 - - - 60
30 D20-85:30 480 - - - 180

way 330157 usuu Drum dry fie nsldieesin
LLﬁaLLUUQﬂﬂquﬁmﬁqquﬁ 160 peALwaLTYd
mmfuﬁﬂmsﬁwmmauﬂamqmﬁ LAZNIEAIN
Yoautled11147 wazdalnaduaafidiunszuaunig

N3RaRbug audTheszilude 1.1 - 1.6 way
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wlslnlnednuds menssuunmansieanilud
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AYAIN (Table 3)

Table 3 Chemical and physical properties of RF, PCF and pregelatinized PCF

Samples Moisture Amylose Lightness Yellowness Power swelling Solubility
(%) (%) (¢/g dry w.) (¢/g dry w.)

RF 13.16+0.00°  44.00:0.00°  92.93x0.02°  -0.12+0.04°  3.85:+0.14° 13.71£1.63° 2.97+0.26°
PCF 9.03+000°  11.00+0.00°  70.01+0.03  6.78+0.06°  9.62+0.11° 10.71+0.44" 321+0.37°
T10-75  3.89+0.36°  800+0.00"  57.24+0.08  7.50+0.05°  8.56+0.09" 8.55+0.54° 5.53+0.55°
T1085  3.11+030°  9.00+0.01°  43.82+0.06° 10.41+0.08"  11.23+0.13" 16.10+1.15" 5.67+0.40°
T20-75 3.88+0.91d 6.00-0.00°  54.19+026°  832+0.10°  12.30+0.12° 10.87+0.74° 9.41+0.15°
T20-85 2.17+0.54° 8.00+0.00°  41.15+0.15  11.53x0.04°  13.23+0.05° 24.11+1.34° 9.68+0.59°
D10-75  6.64+023  10.00+0.01°  61.14+0.02° 9.84+0.01°  8.88+0.05 594+1.02° 7.20+0.61°
D10-85  6.68+0.18°  11.00:0.00°  61.69+0.02"  9.66+0.02"°  8.59+0.05 10.99+0.52" 7.42+1.32°
D20-75 6.07+£0.27° 9.00+0.00° 5585+0.08°  10.28+0.10°  8.51+0.15 7.96+0.24° 8.06+0.79°
D20-85  639+0.41d°  10.00+0.00°  55.64+0.30°  10.46+0.03°  7.15+0.07° 16.60+1.77° 8.67+1.12"

Note: “° Mean difference in the same column (p<0.05).

80 MFEAINYAITNISIFU

Uil 17 atuil 1 unsrau - Squieu 2563

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 75-87

wlawsazviiniivsunaanuiuvesuwdWuegiv

o &

ANUTUFUWNS (relative humidity ; RH) ¥838101A

' ¥
=] a o ¢ v a =~

YULMAUKAAN N D1HANUTUFUIANSA1wTaaed

¥ ' ¥

] <

Ay danutugadauticasgaduinly
maﬂ%mmmm%uama (equlibrium  moisture
content) manLLﬂqsﬁuagﬁU%ﬁmmaﬂLLﬂa melagniig
omaunfutalneviluayiiviinunnutudesay 10
- 20 MIAWansIAsIERALTuYeds  wudn
AszUIUNINILRaNA luedurinlrudslnndudoed
AuTuanaiiolUssuliisudundafuiily
AszvIums sanudeuildlunssurunisesdina
Tautuvesuilaidnanas Uiamyangyuen, 2018)
waiiloSauiieuiinsvhuianuin msviuiadae
3% Tray dry anunsaldanuduldunnninnisviuis
#1833 Drum dry enauiiesunannnisiuiesies
Tray dry Mszozantunisiiniudeuuiuninnig
¥uRedaeds Drum dry (Junaldminuiuanadld
Aol

Usnaerilaaluutsasiueg furiavasuts
lngUsinaesiilaasvdwmalindslivunluana vse
seumsiinvesindwesaneiy uildiflasozilaa
g1aziiuunldulunisiin  retrogardation tiudu
(Galiard and Bowler, 1987) 21nNaN1SNA@RULLERNS
Tiuutstruindvsinuezdlaawiiusevay 44
Fandrgenitudadninadsiiifivinmesilas
wihiuSesay 11 Tnemludeuthdudanuanuiou
wdsnalviusglelasiouiideuseluianaveautisgn
Maneasvinlvareesilaaiinnisaatefa Al
USunaueziilaadsanas (Ellis et al, 1999) wazain
n1snaassnuilusiegtaudsdnalnadaaefidiu

ATTUIUNISNS LA R budaziiuSunuesilaganas

v

Ui 17 atiuil 1 unsau - Tiquiou 2563

donndosiufinanunludnediu Tnefinsviukanuy
Tray dry dwaliitneanisaanefiveseziilaguinnii
N15¥1U9e Drum dry
ANNSBUIINNTLUIUNTINILRAR LUDedana
@ia@mmwmqmamwﬁLﬁuiﬁﬂﬁmauﬁqmﬁa RGN
Wl ilesannaaudou waznisiineendndu
sz Tnsannzegnebslunisyiusiedily
nawnu videgaumgiige ssshliAnnsudsuulag
voudldine iAnufisenmaasuduiinainiu

MITEUINNITVILAS BaLNITAUSNINEAN U

o

wsgdadifanssuveseuleivdeny Ujisenis
Wasudhmainiuiiiosannsvhauveeules
wedflueasondina FaaziUAsuluianaves
asUsznevituealueyiuseiluu (quinone) Saiid
¥ana (Lopez-Martinez et. al., 2009) 91AN135
Aasrgidvesuds wududetnanidenidiaining
#7219M1AU 92.93 ANFWAS -0.12 LagAdLNaDd
3.85 dlrundestilnaddrsfiddrediaranuating
Windu 70.01 AELAS 6.78 WazANELNABY 9.62 1ag
wudnileriunszuauntsniiaaailuedunts
Flnadihandandludiiady wazadiuniy 8
Funnldaindranuainefianas uadduaaiiniy
(Table 3)
ilessheluianaveautisusznousenylensen
Fasruauun danziumeiuselalasioy  ded

AuautRvoull (hydrophilic) usiflosainifiauds

v
o I

Wueglusulassadrauuuinun (micelles) 013
o v o K o qv ¥ = o
Insvasnanvaue i lmdantearateludndula
gn aetiuluvasfinlegluindudaulazgady
11 warnaaslaantoawiniu (Leach et. al, 1959)

ANNNANITNABDINUIBTIUIILIILAINITND IR

MIFANYATNISIT 81

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 75-87

Winfu 13.71 nfusendutminuste Feinqiauds
F1lneddefifidniswessamiaiu 10.71 n¥use
nfuthuinuds uiawanansalunisazanveeulls
Waoswialdsnatuegreiilodfaymneadn (p>0.05)
winszUIUNIINIRaRluetudnalinuaniily
nsNeef waznisazarevasudadnnlnadiieigy
dlovhnsussuiieuutedninedimsieailudi
Ignduiaduduvesiosas 20 aufidniswessa
wazAnsaratvandImdetalnadimsinaniilug
flFaniudadudurosionay edwuingungd

a

ASNIUN 85 aeAwaLdaa vinbibaktaniaAin1swes

oA

A1 wazAINITaTanYgeniIniguugil 75 991
waldea  Ingudetlnadulaniiaan@lug T20-85
ﬁﬁimﬁwadé’hqaﬁqmwhﬁu 24.11 nSusonduthuidn
wis wazddinsazaregelisinaainudadilned
11931981 lug D20-85 (Table 3)
woAnssueaviaidunneaAnddysnegng
willunsfnuanautivents Fauthdnginssu
ANURtaENzal waguanareiuluniusie uay
angiugvesula dowdautsdeuvivassludh uas
Igsumnudeuauissiuniasnoslsogesinsa

liarundadiadusunn gaumgiiinnuvin

Table 4 Viscosity behavior using RVA of RF, PCF and pregelatinized PCF.

Samples Peak Trouah Breakdown Final vic Setback Peak time Pasting temp
RVU) (RVU) RVU) RVU) (RVU) (min) ‘o)

RF 4230.33+17.15° 323.33+17.64° 1010.33+9.58° 688.67+24.86°  365.50+23.11°  6.33+0.00" 93.22+3.07°
PCF 1900.67+35.24° 559.50+6.61" 900.67+5.24" 613.33+28.01° 164.33+181°  4.73:000°  79.89+525
T10-75 1554.33+19.41° 429.67+40.03 158.33+5.08° 601.33+14.15" 115.33+7.04° 101£004°  77.89+0.37
T10-85 1612.50+47.94°  466.67+23.14° 159.33+51.21°  599.67+414.92°°  132.67+13.16°  1.13+0.22° 7523273
T20-75 1937.67+17.13° 490.50+11.29" 251.67+5.94° 535.67+20.31" 11950423577 169+621°  7526+8.17"
T20-85 1750.50+19.86"  439.33+11.24" 279.33+8.65° 522.50+13.69" 16150+564°  1.62+¢0.06  71.13+0.03
D10-75 1251.67+5.94" 101.33+14.12°  12650+12046°  249.33+13.12° 1226741303  1.07+0.00°  63.24+4.34°
D10-85 1159.67+51.21° 191.33+6.55" 145.50+59.36"  291.33+x14.18°  143.33x11.58°  1.070.00°  55.43+0.14°
D20-75 1114.50+69.74°  277.67+29.53" 581.67+35.10” 308.67+1336°  126.50+20.46°  1.20+011° 74.29+0.77°
D20-85 1894.50+56.32” 233.507.30" 656.67+30.58" 320.50+9.90° 14533+2936° 1274013  57.26+2.03

Note: “ Mean difference in the same column (p<<0.05).
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Town wilatlnadiag wiladilnadur9nsaaftug
D20-85 Way T20-85 mua1nu wagtioiuusunn

ATNALNUIL YN I EUYUNIUANNFLUUYY (Table 5)

Table 6 Hardness and adhesiveness value of
Kanom-Jeen substituted by PCF and
pregelatinized PCF.

Treatments  Hardness (g) Adhesiveness

Table 5 Lightness redness and yellowness (g.seC)
value of Kanom-Jeen substituted by PCF:10 18.67+1.98° -0.66+102.34°
PCF and pregelatinized PCF. PCF:30 72.53:7.12°  -1.40:83.11°
Treatments  Lightness Redness  Yellowness T20-85:10  15.33+4.54° -5.99+138.28°

PCF:10 64.21+0.14°  6.03+0.05°  8.89+0.22"

PCF:30 4837+0.09° 11.64+0.08°  7.04+0.13" 1208530 36'2%4'60:) _1'O6i20'39i
7208510  62.8420.12° 6.15:0.12°  11.93+0.29° D20-85:10 17.2+3.60 —88+12.27
T20-85:30  52170.10° 9.71+0.10°  10.01+0.23° D20-85:30 35.413.66° -1.03+52.48"
D20-85:10  62.17+0.09° 7.17x0.11°  9.5140.30° Note: *“ Mean difference in the same column (p<0.05)
D20-85:30  48.53+0.19" 10.96+0.20"  8.40+0.25°

Note: ““ Mean difference in the same column (p<0.05)
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Table 7 Liking score of Kanom-Jeen substituted by PCF and pregelatinized PCF.

Treatments Color™ Odor Taste Texture Overall liking
PCF:10 6.37+1.07 7.00+1.33° 6.47+1.48" 5.97+1.65 6.67+1.16"
PCF:30 6.60+1.30 6.80+1.30° 5.30+2.15" 5.00+2.23" 5.80+1.71"

T20-85:10 6.97+0.10 6.67+1.16" 6.33:2.11°  5.60+1.16" 6.13+1.22"
T20-85:30 6.83+1.20 6.77+0.94° 5.97+1.22% 5.87+1.76" 6.53+1.59°
D20-85:10 6.80+1.13 6.43+1.38" 6.83+1.46° 6.57+1.52° 6.87+1.31°
D20-85:30 6.87+1.30 6.23+1.10° 6.03+1.79° 5.50+1.76" 6.40+1.33"
Note: *° Mean difference in the same column (p<0.05)
"™ Mean not difference in the same column (p>0.05)
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Audnunzdiu & nau savd loduia uax
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Effected Heat Pipe and Chimney to Performance of Boiler for

Steamed Mushroom Bag

Sopa Cansee’

Department of mechanical engineering, Faculty of Engineering, Mahasarakham
University, Khamrieng District, Kantrarawichai
Maha Sarakham Province, 44150, Thailand

Abstract

This study was aimed to study the performance of mushroom steamed boiler. The boiler was
double wall contained water to heat exchange in 3 conditions: 1) mushroom steamed boiler which having
heat pipe at bottom of boiler 2) mushroom steamed boiler which having heat pipe at bottom of boiler
and at the chimney 3) mushroom steamed boiler which having heat pipe at bottom and upper of boiler
and at the chimney. The study factors were the amount of fuel consumption, the steam production rate
and the thermal efficiency of mushroom steamed boiler. The water was vaporized in 180 minutes and
Eucalyptus wood fuel was consistently feeded into the boiler. The performance results of the mushroom
streamed boiler in 3 conditions showed that the fuel consumption of the 1st, 2nd and 3rd condition were
51.5, 50.7 and 49.8 kg (dry basis), respectively. The steam production rates of three condition were 17.7,
20.8 and 22.0 liters per hour, respectively. The thermal efficiency of three conditions were 24.43, 29.04
and 31.16%, respectively.

Keywords: Steamed Boiler, Heat pipe, Thermal Efficiency
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Fig. 1 show steamed boiler.
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Fig. 2 section of steamed boiler.
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Fig.7 show relative humidity and time of
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Table 1 showed heating efficiency of boilers.

Parameter (unit)

Boiler Time  Biomass Evaporate n
(min)  Fuel (kg) water (kg) (%)
Form 1 180 515 53 2443
Form 2 180 507 625  29.04
Form 2 180 498 66  31.16
Pempooncup’ 180  76.0 80 19.90

Square tank’ 360 1153 129.8 17.20

Note: 'Yotapan (2012).
“Thamart and Ekragsa (2012).

Table 1 Wi aindsiildidulsiyand Uda
AuT WS Uy 18.78%w.b. mA1AMNFaULALL
i oudsdmiunsielo w?iyuqmmﬁmaau
anunsodulsEAvBammsaufeunuaunisi
1 Gansfeloididnue 3 sUnuutu asiulddmde
lothguuuudl 3 Aifiterrudoudiuans fuvuuas
Udedleideiluszaniningaiign dandu 31.16% 7
namedeUWITY warsnwdemadlndiAseiu
wisendielotnguuuud 3 Svierrwdouisduans
yioduuy wazddeslelds Vil diuiiuandeu
anufeuannnii thiufeniss uazifensuuse dea

96  ATEITNYATNIZITU Uil 17 atfudl 1 unsAu - Tquneu 2563
Volume 17 Number 1 January - June 2020




Prawarun Agr. J. Volume 17(1) 2020, 89-98

32150IHaN15398

naveaAUsouLarUanilinaaussausves
wifolethwuadndmiuisteudowin Tnadnw
nifeloth 3 sUuuy nudmdiolothsuuuud 1, 2 uay
3 19 USuaud olnd 951U 515, 50.7 wag 49.8
Alandu mugdu smsanisuanlevhiandu 177,
208 waE 2208050 0T 2109 AINEIAU WAz
Usgansanyeanuseuiiandu 24.43, 29.04 wag
31.16% AUAGU

nransadeusInantuiiuslenisonis
ihluatanandnsivdedfoudainldinnasesler
mmﬁwé’wiadauimﬁwﬁﬁwam’amimam"l,aﬁw SRR
sUuuUTRsfuasiinnududounarnamiielothay
uanenaty & s dedldidenuuugluuud 3
\esanndiuszaniaimmannuiougauazaianse
ranlevldunniuiy

Ui 17 atiuil 1 unsrau - fiquiey 2563

AnRN5sUUsZNA

YBUVBUAMAMLIAINTTUAIENT UNNINEGIRE
uvansa guiiGeudiasugianeiissiuneusiui
oA IEVANLTINIMAGeY LAz vvaUANEYTN Tu
7 uwar A5195 WegANSngaun AYaendenis
nadeuILgalufen

MIFAINNYAITNISIT 97

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 89-98

References

Bussaman, P. and Vetayasuporn, S. 2005. Non-sterilization technique of agricultural wastes for oyster
mushroom production. Project research of Faculty of Technology, Mahasarakham University.
55 pp. (in Thai)

Sakamnuay, A. 2011. Characteristics burned and heat transfer of propagation mushroom boiler
system. Ph.D. Thesis in Energy Technology, King Mongkut's University of Technology
Thonburi. (in Thai)

Srisa-ad, A. 2008. “Economic mushroom production manual,” Agricultural Science Journal.

33(5): 197-200. (in Thai)
Thamart, P. and Ekragsa, E. 2012. The performance test of a steamer for propagation
mushroom bags in farmer scale. B.Eng. in Mechanical of engineering, Mahasarakham
University. 72 pp. (in Thai)
Yotapan, C. 2012. Development of a boiler for sterilization of mushroom propagation bag. M.Eng.

Thesis in Mechanical of engineering, Mahasarakham University. 129 pp. (in Thai)

98  2MIAITNYATNITITAY U1 17 aUui 1 ansiay - Fguieu 2563

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 99-121

Received: September 17, 2019; Accepted: January 6, 2020

JadgndinasonisinfulaidrsuinuseiudeauasiienniAvasnensnsguandnn

TudmIaLeese

AfaNa guae , Ulsad Sumsed, ngadnd Saasewrdlvdna waz vllvgn edesisena
‘@ SvuaswgmansUssend aaiziAsyemIans uninesoulls Soriadedlnl 50290
I UATYIIANSIN YN TUAL SN INT AILIATYIAANS UM INenaeuaTy Sonimbealua 50290

unfnge

msUsznevedmnunsnssudinnudssfifeundyiuanuwlsusiuvesaninennia Sslulssmeled
nsvhungninlagliiuiisaiaissmennnisfosas 46,00 vesiuiivhmainens swidodTonuumdiagii
TAneSosilofiartisuimsanudssnnmsivasuuasanimgiionnia Insmsldszuuuszfufonudvileinie
fiaAnnnsidsuulawesgamnai TnefinqussasdfiosAnwideyamluvesnuasns mssuiuaznslesu
nansEMUINMsIUAsuLUasanIwgfionne uazAnundadefidwmadenisdndulaidnaviiuss fudoamdvi
omAveanuasns laslduuuasunuiuinuasnsluimindessns 400 au wuin nwasnstanuayladiossi
Usgfufonuduionnia 195 au uazfiinumsnsiliaulasgsiseiu 205 au SadudndruilndiAseiu d
nsAnwiadeiidmaroanuasfuiinuasnsagdnduladisuviussfusonudedonna 16inseilagld
wuudnaedaunisanaeeladafinasaninden (Binary Logistic Regression Model) #uidn fakusauyana Aakus
AuAsegnadeay duUsiurantsiuideaningiiennidlunisiinisinuns su 16 Jade dawadenisdndula
dhinvhssfusonudvionniaunds 13 Jads  uaznisflasaiinisvssiusonadaiiomatlvdidelnan
UsAlemiuasidhianumsnsiiaulatu doudesildadefidmasonissndulasneg saufunmsussaduiusuay
nsatduayuegeseiileavesniaizuia isluszezeinsuimsianisanuidssaslinisusyiufoniuded
oAt inAangamglisuAnananumsainadisuamesaningiiomeataglddnsinuuarldlie

Usglovigeaadenniiuiuaznnanadiusiely

AdAey: nMsiudsuuUasanmgieonna msusziudemudeiiennia inuasns uag Smindiesse

&EL‘?JEMW@M@: E-mail: sasiwimon.pup@crru.ac.th

U 17 adui 1 unsau - Aguiey 2563 NIAITNATNIEITU 99

Volume 17 Number 1 January — June 2020




Prawarun Agr. J. Volume 17(1) 2020, 99-121

Factors Affecting Rice Farmers’s Decision to Participate in Weather Index

Insurance in Chiang Rai Province
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IAppl/'ed Economics’s Program, Faculty of Economics, Maejo University, Chiang Mai 50290, Thailand
ZAgricu(turo( and Environmental Economics’s Program, Faculty of Economics, Maejo University,
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Abstract

Rice farming in Thailand accounts up to 46% of agriculture area countrywide; however, this career
choice is sensitive to face the risks of climate fluctuations. This research attempted to develop the device for risk
management resulted from climate change by using the weather index insurance based on temperature
variation measurement. The study therefore aimed to survey demographic information of farmers, their
awareness and impact from climate change. The study also aimed to investigate the factors influencing the
farmers’ decision to participate in the weather index insurance. The data collection involved questionnaire
distribution to 400 farmers in Chiang Rai province. The results indicated that 195 farmers showed an interest to
purchase the weather index insurance, while 205 farmers showed no interest in this insurance scheme, but this
showed nearly identical proportion. The analysis of factors influencing the tendency of farmers’ decision to
participate in the weather index insurance by using Binary Logistic Regression Model indicated that demographic
factors, socioeconomic factors, and weather sensitivity for cultivation factors (altogether 16 factors) revealed up
to 13 factors that influenced the farmers’ decision to participate in this insurance scheme. However,
implementation of the weather index insurance for benefits and accessibility to farmers must consider other
influencing factors as well as consistent advertising campaign and government support for long-term risk
management due to climate change by using the weather index insurance based on temperature variation
measurement in order to trigger the development and utilization of this insurance scheme for maximum benefits
of farmers nationwide.

Keywords: Climate Change, Weather Index Insurance, Farmer and Chiang Rai Province
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Table 1 The Number of agricultural households

and the sample size in Chiang Rai’s

Province
No. District Households  The sample size
1 Phan 16,160 142
2 Mueang 15,487 136
3 Thoeng 13,941 122
Overall 45,588 400
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Y ;= Bo+B1GEN+B,AGE+B3EDU+[,EXP
+B5INC+BCOS+[B,PAR+BgCRE+ByLAN
+B19OWN+B1;GRO+B,IRR+B,3TEM

+814RAI+815ADA+816INS+111

AUNUIBVDIF LU 16 ALUT LagNISIn

nauAmesUsnesueuaglimuangly Table 2

.(10)

Table 2 Description of Independent Variables

Table 2Description of Independent Variables

(Cont.)
Variables Description Categories

Supplementary
careers/ Second

PAR 0=No, 1=Yes
career/ Part time
job

CRE Agricultural Loans 0 = No, 1 = Yes

Variables Description

Categories

LAN Land Size (Rai)

Number of Land Size

GEN Gender

0 = Female, 1 = Male

OWN Land ownership

0 = Other, 1 = Landlord

AGE Age (years)

Number of Age

EDU Education

EDU** = Uneducated
EDU1 = Primary school
EDU2 = Secondary
school

EDU3 = High school /
vocational certificate
EDU4 = Diploma / high
vocational certificate
EDU5 = Bachelor's

degree or higher degree

Being a group
GRO membership in

farmer association

0=No, 1=Yes

IRR Irrigation area

0 = outside, 1 = inside

The farmers who

are affected by
TEM

temperature

change

0=No, 1 =Yes

The farmers who
RAI are affected by

rainfall

0=No, 1=Yes

EXP Experience (Years)

Number of years that
the farmer have been

worked

The farmers’
ADA adaptation in

climate change

0=No, 1=Yes

Income from
INC In-Season Rice

(Baht/Rai)

INC* = < 40,000

INC1 = 40,001 - 60,000
INC2 = 60,001 - 80,000
INC3 = 80,001 - 100,000
INC4 = > 100,000

Government crop

INS insurance 0 = Never, 1 = Ever
program
Numerical results from
Ui Error term

data analysis

Production Cost
Cos from In-Season

Rice (Baht/Rai)

COS*™ = < 2,000
COS1 = 2,001 - 3,000
COS2 = 3,001 - 4,000
COS3 = 4,001 - 5,000
COS4 = > 5,000
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Note : ** Reference Category

Table 2 {umsuansaumrneveIfILUsias
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Table 3 Hosmer and Lemeshow Test

Step  Chi-square df Sig.

1 11.718 8 0.184

970 Table 3 N1SNAFOUAUMUIZAUUD
aun1s A1 Chi-Square WinAu 11.718  LayAn
AudRty Significance wiifu 0.184 Faflanunnin
sedutedfuneadi 0.05 wiefiseduanudesiu
Yovar 95 wansdn seufuanufgiu H, T
MeANI WUSaesia Ny ay

NSNAABUAIIUAIUADAAADIVDILUUTIADY
(Goodness of Fit) wazA1 Psuedo R-Square il
Arsanarrnudululaluniswensallusgsunis

ANANTSAIANNLENAE T ULAAEN A DN

Table 4 Model Summary

-2 Log Cox & Snell Nagelkerke
Step 2 2
likelihood R R

1 362.868 0.380 0.507

970 Table 4 NANISNAABUAIUAIILEDANR D
vpuuUTnandld 2log Likelihood (-2LL) fiAviniu
362.868 NFAuUsES U IMLA 16 FauUsindn
AN @nfnaasusTRUANNFUNUSITEDANAdDU
Cox & Snell R® uage Nagekerke R "3a5uni
Pesudo RY) fiAwindu 0.380 waw 0.507 auansiu

A v a{'

Fudumiluendndruniedevasiianunsnssuioay
Funusluaunisladafndsazadreiua R Tunis
As1zinuannesudu adladunisiansan
WIonTIvdeUMINdEnASEIYBIEINSASaR S oA

A13115085U18ANNLUTUTIUNYS BAMUEULUTIUANS
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fakUs

Table 5 Omnibus test of model coefficients

Chi-square df Sig.

Step 191.400 26 .000
Step 1 Block  191.400 26 .000
Model  191.400 26 .000

*** Significant difference 0.01

NAN1INAABUALANLABAAR DIUDILUUTIA DY

A1 Chi-Square  Aiguaadléivinfu 191,400 wazan

1Y ° (Y
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1Y o
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A57UsEAUNETUATIT Larn1SNAABUANULLUEN
yaasnlsluannisiianeinsaindiuurazsdun

WnERsNsaUlaUsEAUS YR UATLaINIA f9 Table 5

Table 6 Classification Table

Interested to

Participate for

Observed Weather Index Percentage
Correct
Insurance
No Yes
Interested to No 167 38 81.46
Participate for
Weather Ind
canerind® ves 39 156 80.00
Insurance
Overall Percentage 80.73

Na97n Table 6 Hun1smaaeuAMLTeiioly
nsngnsalvesiuuItaedlagnsiUseuLiiuan
wensaifur1a3s nmsdinaiiinuasnsgiliala
yuseufomudadionie 205 au Tuduauilius
Tunuudraesannsaneinsalldindunasnsgitly
aulviuseiudemudviienniadiuiy 167 au As
wonsalligndesfesar 81.46 Faduanldlng
(167/205) x 100 wazinwnInsiiaulavindseiuse
pudwdonned 195 au lusuautuuusians
anunsanennsalldindunumsnsgitaulaviniseiuste

v

muAYiioInIATIuIL 156 AU Aenensalligneies
oAy 80.00 wiadwalne (156/195) x 100 feiu
Tunmsanagiuladn wuudiassaunsavenieniy
wiuglunswennsalauesduiinussnsaular

Useiudomudvilenaligniesdieiosay 80.73
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Table 7 Binary Logit Regression Estimates of Farmers’

Interest in the Weather Index Insurance Scheme

A dmu Tenavaeny
fouds  dudszans rsse sig.  aulavinuseium
WIATFIU
® 559 Exp(B)
GEN 0.223 0.301 0.459 1.250
AGE -0.063 0.024 0.009** 0.939
EDU 0.012*
EDU(1) 2.243 0.858 0.009** 9.417
EDU(2) 1.344 0.978 0.170 3.833
EDU(3) 0.931 1.035 0.368 2.538
EDU(4) 3.179 1.657 0.055 24.032
EDU(5) 19.515  40,192.970 1.000 298,701,681.599
EXP 0.071 0.018 0.000** 1.073
INC 0.752
INC (1) 0.851 0.886 0.337 2.342
INC (2) 0.498 0.891 0.576 1.646
INC (3) 0.586 1.052 0.577 1.797
INC (4) 0.901 1.372 0.511 2.462
COs 0.001**
COSs (1) -1.562 0.406 0.000** 0.210
COS (2) -1.316 0.441 0.003** 0.268
COS (3) -0.605 0.661 0.361 0.546
COS (4) 0.245 0.980 0.803 1.277
PAR -0.876 0.407 0.031* 0.416
CRE 0.899 0.354 0.011* 2.458
LAN -0.082 0.018 0.000** 0.922
OWN 0.097 0.309 0.003** 1.104
GRO -0.297 0.493 0.546 0.743
IRR -1.049 0.325 0.001** 0.350
TEM 1.661 0.561 0.003** 5.264
RAI 0916 0.342 0.007** 2.500
ADA 1.227 0.310 0.000** 3.411
INS 2.696 0.544 0.000** 14.817
Constant  -1.152 1.857 0.535 0.316

Remarks: (**) and (*) are significant at 0.01 and 0.05

respectively
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Material Requirements Planning for Chiangda Vegetable Tea Production:
a Case Study in the Plant Genetic Conservation Center of Khlongpai,

Nakhon Ratchasima Province

Saran Khantiprasert* and Panutpron Ruangchoengchum

College of Graduate Study in Management, Khon Kaen University, Muang District,
Khon Kaen Province, Postcode 40002, Thailand

Abstract

Chiangda vegetable is known as a Thai herb whose properties that help regulate blood sugar level in
diabetic patients as well as to control body fat balance, and has been processed in the form of Chiangda
vegetable tea. The problem of insufficient production of Chiangda vegetable tea that did not meet the consumer
demand has led to the objective of this research to plan about the demand of raw material of Chiangda
vegetable tea for the Plant Genetics Center, Khlong Phai [Plant Genetic Conservation Project Under the Royal
Initiation of Her Royal Highness Princess Maha Chakri Sirindhorn (RSPG)] by applying MRP (Material Requirements
Planning) theory to find more accurate amount of Chiangda vegetable that would be needed for the tea
production. Data were collect from herbal tea department and general administration department for studying,
followed by analyzing relevant information from the collected secondary documentation, such as: purchase
order records, sales records, raw material purchase orders, production records, product components, and
participant observation by the staff from herbal tea department in order to find the effectiveness. After the MRP
system was introduced, it was found that the material quantity for production volume stipulated clearly. It also
makes Chiang da tea products sufficient for customer demand, resulting in increased sales from 2018 to 36.00%
from the year on. The executives could therefore propose the promotion policy for effective raw material

requirement planning.

Keywords: Material Requirements Planning, Chiangda vegetable tea Production
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Fig. 1 The flow chart of Chiangda vegetable tea production by IDEFO

3. anuafvinlinszuiun1suysuBIRnLTeean
Y| A
wiaupu Lieswanudmuneg
ndgurdnuiudniTesanldiisaneniy
inua denagdefun1sfinyivisledguniu lu
NIEUIUNSLUTIUNRN@e I mSouRunnszuIung
wUsguwin@eanlidiissneituiu 9ndeyatiaiu

q

avvieuliiudaymilunszuiunmsudsgundndes

1%

AnseumuwlssUlimeoronufBINTaNAT &
Anwdldvinsinuiar siusiudayanisnisaunn

naNdwIU 3 nay 91w 20 au teglddaanyana

N

Wumidigdan1siasieid iiefnwianvgnvinla

130 MTAINYAITNISIT

nsrurun1swlsgURndesn ndurdnidesninion
Pulsiiioswe Tnediasziveyameununiiensala
(The Apollo root cause analysis method) Wu11
anngnaniinain Sunluini@esnliiisanese
n15uUsgUnIiLdesn iesannifvludnieany
Ladviu wseuwAvldiieane vingunsallunisifiy
YIAUNUAMIUABINITIAOAU VIARHUNITHEANEN
LAZUIANITNEINTINITVIEAINLT NAINNTT
AnsignanngnsruIunswlsgunIRngenily
WiganenudinuneiinainingAuinidesaily

walieswINyign (Fig. 2)

Ui 17 adiuil 1 unsau - quieu 2563

Volume 17 Number 1 January — June 2020



Prawarun Agr. J. Volume 17(1) 2020, 123-136

sivlunlifumafivun

naussnulumstiy

FniBaam

vingiasailums
ifivdndesm

o g A ll!' o Y o v
FINDTHINVTDUAN T Togavlumdndosals 2 4
wiganemanthyng mmwgﬂunmgﬂszﬂ
o U f )
mly X o
milu NAMTIMIHANTIEN
. y,
NMAUHHANNADINS
ngav
s ~N
o VIAMSHENNIAM VBTN
n ity
\_ J

Fig. 2 Data analysis with Apollo charts
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Table 2 Analyzing of the relationship between cause and effect
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U 4au 10 AU 6 AU
N3NEINTUYBE (MAN)
1. VIALTINU 10 20 20 50 16.67 16.67
ABU{URY (METHOD)
2. 1iulalviu 10 5 5 20 6.67 | 23.33
3. PINNTINUNUANUADINTT 15 20 20 55 18.33 41.67
oy
4. INATNYINTUNITVNY 5 5 10 20 6.67 41.67
5. YIARITWNITNERRAN 5 5 10 20 6.67 | 55.00
\A3093n5 (MACHINE)
6. MagUnsadlunsulnigesni 5 5 5 15 5.00 | 60.00
YaqvvaingAu (MATERIAL)
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39U 100 100 100 300 100
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Table 3 Action plan for raw material demand planning, Chiangda vegetable tea production in June 2019
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Table 4 The result of using the raw material demand plan solving the insufficient of Chiangda vegetable

for tea production
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Factor Affecting Business Operations of Pet Fish Stores in Khon Kaen Province

Supati Sirikhonkaen” and Satit Aditto

Department of Agricultural Economics, Faculty of Agriculture, Khon Kaen University,
Khon Kaen 40000, Thailand

Abstract

This research aimed to investigate socio - economics characteristics, operating cost
and return and factors affecting the operations of pet fish entrepreneurs in Khon Kaen
province. The structured questionnaire was employed to collect data from 30 entrepreneurs.
The results showed that most of pet fish entrepreneur were male with an average age of
42.8 years. Most of them were single owner business. The result also found that pet fish
entrepreneur has an average cash gross margins of 23,501.02 baht per month. Basic
knowledge of pet fish culture, entrepreneur’s experience and quarantine of pet fish diseases

are the most important factor affection business operations of pet fish store

Keywords: Business operations and Pet fish
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Table 1 Average operating cost and benefit per month of pet fish store in Khon Kean province

ltems Cash Non-cash Total Percentage
Fixed cost
-Depreciation-building and equipment - 10,604.29 10,604.29 18.93
-Rent 1,870.00 - 1,870.00 3.34
-Opportunity cost - 713.32 713.32 1.27
Total fixed cost 1,870.00 11,317.61 13,187.61 23.54
Variable cost
-Pet fish varieties for sales 10,450.00 - 10,450.00 18.65
-Feeding cost 3,713.33 - 3,713.33 6.63
-Labor cost 3,266.66 11,700.00 14,966.66 26.71
-Electricity and water cost 2,276.67 - 2,276.67 4.06
-Medication and chemicals cost 1,603.33 - 1,603.33 2.86
-Other costs 9,826.65 9,826.65 17.54
Total variable cost 31,136.64 11,700.00 42,836.64 76.46
Total operating cost 33,006.64 23,017.61 56,024.25 100.00
Benefit
-Sales of pet fish 26,800.00 - 26,800.00 47.43
-Sales of fish food 6,843.33 - 6,843.33 12.11
-Sales of fish medication and chemical 4,725.00 - 4,725.00 8.36
-Sales of other aquarium equipment 18,139.33 - 18,139.33 32.10
Total benefit 56,507.66 - 56,507.66 100.00
Gross margins 23,501.02

Source: Field survey, 2018
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Table 2 Factor affecting of small and medium pet fish stores in Khon Kaen province

Items Small store Medium store Test of
difference
Mean S.D. Mean S.D. !

Entrepreneurial potential factor
-Basic knowledge of pet fish culture 4.25 0.75 4.55 0.98 0.91
-Entrepreneur determination in operating a pet fish business 4.16 1.02 4.55 0.98 1.04
-Entrepreneur’s experience 4.00 1.21 4.50 1.04 1.21
Marketing factor
-Pet fish business competitors in Khon Kaen 3.25 1.21 3.33 1.08 0.19
-Purchasing power of consumers in Khon Kaen 4.08 0.66 372 1.44 0.92
-Pet fish culture values 3.75 1.21 4.33 1.02 1.42
-Varieties of pet fish in the store 3.08 1.08 4.05 0.99 2.53**
-After sales service 3.41 1.24 3.17 1.38 0.51
Product quality factor
-Pet fish farm guarantee 3.67 1.30 3.72 1.32 0.11
-Quarantine for pet fish diseases 4.33 0.78 4.50 0.98 0.49
-Grade and sort of live pet fish 3.83 1.02 4.16 1.20 0.79
-Packaging and transportation of pet fish to consumer 3.75 0.96 a.17 1.15 1.03
Store administration factor
-Using new technology to manage pet fish store 3.25 1.21 377 0.94 1.34
-Pet fish store design and decoration 292 1.37 4.00 1.03 2.47**
-Using store inventory management 3.83 0.94 3.72 1.07 0.29
Financial management factor
-Have sufficient investment funding 3.75 1.21 4.11 1.23 0.79
-Have accounting system to manage pet fish store 3.67 1.07 3.44 1.58 0.46
-Obtaining credit from seller 2.58 1.16 3.16 1.62 1.08
Online sales factor
-Competitive of other online pet fish supply store 3.58 1.44 3.83 1.38 0.48
-Have a facebook page to sales pet fish online 3.58 1.24 3.27 1.32 0.64

! Statistically difference at ** based on independent samples t-test

Source: Field survey, 2018
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Studies of Varieties and Quality of Sichon Rice by Comparison on DNA

Fingerprint Chemical and Physical Properties with Thai Rice Varieties

Kannika Pimrote”, Kesarin Teekayu and Pirada Sudprasert

Department of Science and Mathematics Faculty of Science and Technology

Rajamangala University of Technology Tawan-ok, Chonburi, 20110, Thailand

Abstract

Sichon is the name of a new Thai rice variety which was developed by agriculturist from Sriracha,
Chon Buri Thailand. Sichon cooked rice has a distinctive profile: soft texture, sweet taste, odoriferous
aroma and brown color. Basic characteristics of Sichon rice were investigated in this study and were
compared with 10 varieties of standard Thai rice including the aromatic rice group (Khao Dawk Mali 105,
Pathum Thani 1, Hom Klong Luang) non-aromatic rice group (Chainatl, RD31, Phitsanulok2, Riceberry) and
glutinous rice group (RD6, Thanyasirin, Luem Pua). Sichon rice comtain 5.47% of amylose and 1.37% of fat
which was similar to Riceberry and Luem Pua, 10.89% of protein and 3.29% of ash which as similar to
Riceberry and RD6. Afterwards, DNA of Sichon and 10 standard Thai rice was extracted and moderated
DNA fingerprint by SSR technique. Sichon and standard Thai rice varieties were classified on five primary
and three cluster including of; Glu23 primer was found in glutinous rice group, RM3 and RM190 primer was
found in good softness rice after cooked group, BADH and 3In2AP primer was found in aromatic rice group.
While, Sichon showed Glu23 primer same as RD6 Thanyasirin and Luem Pua, RM190 primer similar Mali105
and Thanyasirin, BADH primer close by Mali 105 and Pathum Thani 1. Consequently, it can be indicated

that Sichon rice is glutinous rice varieties which good softness and odor properties after cooked.

Keywords: Thai rice, New rice varieties, Sichon rice and DNA Fingerprint
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fwaflan2 uazlsdivedd) wuginumie (w 6, fya
3u wagduih) hanualviazBeamilountisheinies
um (B9 National u Super Blender) uagtimautls
dnluhmsingesdussnoumandisi

1.1 Usanauerlailaa

wisuansazaniuldlasgmiutls Usuns 5

Jadanstabuvinwiiusuinsinwseulinny whuin
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o =

nduiteUsuUsIesdy 100 Sadansudamainsld 10
119 M1U35U09 Chepprasop et al. (2017) 1u13n
AINITYANT LAY faon3 ssanTnsinladnes
(Varian Cary 50 Bio) finnuginduuas 620 ulu-
LIRS é?qmmi@mﬂﬁuumwhﬁ’ugméﬁw Blank (n3m
nalduaesdanUsuns 2 Jaddnsuazansavaiy
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lelofu 2 fadans USuusuinadu 100 faddnsme
drndu) vrArnisganduuas lumuunuiosay
avlulaa lnaiisudunsnaisuinsgiueslulasg
(80 SIGMA)

1.2 93AUsENOUMALAL

ihimegnautunimsgimesausenauniaadl
Taun Ysunmannudu lufu TWsiu wavidn anw
38n13u93 AOAC (2000)
2. MIVAFOUAMSNBULNINENINTBIT?

2.1 my¥nileduita

vssyimanadudisezalidenaudy vhns
Fouil odudanae3s Texture Profile Analysis A28
1384 Texture Analyzer (31 TAXT plus) 93m SMS
P/0.55 LAT1£RNUITN15984 Sirisomboon et al.
(2012)

2.2 MyIATIERANUATa

Foutls 4 ndu (miinuke) masdreesgiiden
duthndu 25 fiadans thudiesizdenunia @
\304 Rapid Visco Analyzer (u RVA-Tec MASTER)
TAszvaaelUsiAsy STD 1 @u35n15984 Srirod
and Piyajomkhawn (2000)
3. mnageuALveuvesuilnaTiirednivegn
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Fig.1 Chemical composition of Sichon and standard Thai rice 10 varieties

Uil 17 atuil 1 unsreau - Squisy 2563

MIAITNYAINTEIFU 151

Volume 17 Number 1 January - June 2020



Prawarun Agr. J. Volume 17(1) 2020, 147-157

Aoud1udelimidsayy (Martin uaz Fitzgerald,
2002; Mestres et al., 2011)
1. AunnaAiivestdvs wasdilnennsgiu
10 aneiug

paRUsEnauMLAiivesdidva wagdnilne
1Asg1u 10 aewug Thun iy Tusiu leiy
i wazvezlulaa (Fig. 1) lewSeuiisussduszneu
maadvestidva Audilneuinsgiu 10 anemug
nuIdndvaivsunmeslulaa Sevay 5.47 lunng
Futauidfivsunaerlulaadosas 6.05 ognadl
Hodday (p > 0.05) druvsunalusiuiinuludng
saredorar 10.89 lisafutalsdivesideivsunm
TUshusovay 9.19 aglidsddsy (p > 0.05) way
USinapnstuvesindvadesay 12.02
2. AUANYUENIINIEN NI EYa wast1ilny
UINTFIU 10 Eeiug

ms¥aioduiavesinavadetunieudieu
fusegnestnlnenasgiuia 10 aewug (Table 1)
WU 1Idvalia1 Hardness lamnafuiut19vieu

AABIVAIY kAt 1alsdiueds dan Stickiness waz
Adhesiveness Lianaiufut1Inugiwalan 2 A
Springiness i A 19 UA VY1 BN UN UEIT L AT
Cohesiveness L s 19 utud 19159 1 uas3an
Gumminess Bisnafuddui wardilsdiveds
Chewiness lu'm19n Ut 110NN LA 105 LAz Al
Resilience Tadsafudnilsdiuess egafiifuddy (p
> 0.05) nveyatierunuingida den hardness
gefauansdennuudwestinean enaillesnindia
vadusinalusiu (Fevaz 10.89) eglusziuaads
vaulneihludesas 5-10

aruviiaduautRianiziafiddyegimils
Y07 LAn1NN15LUE BuLUaInIenIEA N 39
Aadudl ethudaldfuaudou Tnsanudeuas
yhanestuszludoutls silvidautagafuthuaswes
vy thseuq vsnaudauteazimdotesas i
Widautundsulmlgoniaauniaiy wazile
daudadinsnesiigegaazliniaiuning g
(peak viscosity) mntudauilazSuunnesn

Table 1 Texture profile analysis of Sichon and standard Thai rice 10 varieties

Varieties of rice Hardness Stickiness Adhesiveness Springiness Cohesiveness Gumminess Chewiness Resilience
(N) ) (m) (N) [0)]

Khao Dawk Mali 105 1.47+0.29° 0.68+0.29" -34.76+14.19° 0.48+0.06" 0.47+0.05> 0.69+0.16™ 0.3420.11%° 0.19+0.02%
Pathum Thani 1 20120.39%  2.04+0.41° -150.72+40.15° 0.61+0.20° 0.6120.12° 0.89+0.15> 0.59+0.15°¢  0.15+0.03°

2.2120.39"  0.65+0.07° 0.62+0.07° 0.46+0.04° 1.0240.17° 0.64:0.16% 0.18+0.03%
Hom Klong Luang

181.58+171.31%

Chainat1 3.29+1.81° 0.42+0.13% -11.26+7.08" 0.6320.20° 0.58+0.17% 1.71+0.93% 1.1420.63" 0.26+0.14°
Phitsanulok2 6.37+1.52° 0.59+0.20% -429.56+15.48" 0.69+0.09°“ 0.3120.08° 1.86+0.54° 1.30+0.48° 0.09+0.13"
RD31 2.70£0.85  0.47+0.60™  -34.08+19.65° 0.64:0.10°¢ 0.530.07% 1.43+0.50° 0.94:0.43° 0.2320.03%
Riceberry 2212032 0.3120.09° -113.02+50.37° 0.630.11° 0.27+0.06° 0.60+0.16™ 0.39+0.13*  0.03+0.01°
RD6 2.37+0.40° 0.66+0.09" -673.59+263.34°  0.73+0.09° 0.4120.04° 1.00+0.24° 0.7420.26% 0.060.01%°
Luem Pua 1.53+0.26° 0.44+0.12*™  -16.44+18.74° 0.43+0.12° 0.29+0.03° 0.45+0.09° 0.22+0.17° 0.08+0.01%°
Thanyasirin 231:051°  0.63+0.05° -760.22+245 8 0.74+0.05° 0.42+0.01° 0.95+0.19° 0.70£0.15%  0.070.01%*
Sichon 221:058%"  054+0.05°  -320.49+57.78"  0.60+0.10° 0.26+0.06° 0.53+0.12° 0.32+0.06™ 0.03+0.00°

Note: " Mean difference column are significantly (p < 0.05)
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Table 2 Pasting behavior using RVA of Sichon and standard Thai rice 10 varieties

Varieties of rice Peak Trough* Breakdown* Final* Set back* Peak Time* Peak Viscosity*
Viscosity* (RVU) (RVU) Viscosity (RVU) (min) (RVU)
(RVU) (RVU)
Khao Dawk Mali 105 1472.3324.04° 1094.33x24.44"  378.00+20.66' 3613.33+30.89' 2019.00£55.32'  7.00+0.00° 1472.33+4.04°
Pathum Thani 1 636.67+27.06° 533.67+26.65° 103.002.00° 1395.3357.27¢ 861.67+30.89° 7.00+0.00° 636.67+27.06°
Hom Klong Luang 1637.33211.59 1637.33x11.59°  2881.33+10.50"  2881.33x10.50" 1378.3327.76 5.58+0.04° 1637.33+11.59"
Chainat1 157.67+ 8.38" 157.67+8.38° 50.00+3.60° 333.67+19.63° 226.00+14.73° 7.00+0.00° 157.67+ 8.38°
Phitsanulok2 953.00+ 42.75° 953.0042.75° 237.33x18.58° 2568.33£106.60°  1852.67+91.69"  7.00+0.00° 953.00+ 42.75°
RD31 1883.67+ 50.08°  1883.67+50.08"  480.67+23.43¢ 2952.33+27.06" 1549.33x33.54°  7.00+0.00° 1883.67+ 50.08°
Riceberry 391.67+5.68 ° 391.67+5.68" 46.33+2.08° 995.67+9.29° 650.33+7.23° 6.98+0.04° 391.67+5.68 °
RD6 1845.67+19.14¢ 1845.67+19.14"  281.67+10.50° 1884.67+17.15° 320.67+9.45° 5.44+0.10° 1845.67+19.14°
Luem Pua 416.00+17.08° 416.00+17.08" 76.33+1.15% 771.33223.54° 308.33+35.92" 6.22+0.08° 416.00+17.08"°
Thanyasirin 1869.67+7852 %  1869.67+78.52"  164.33x46.71° 2013.67+68.31' 431.6746.65° 7.00+0.00° 1869.67+78.52 ¢
Sichon 973.00+19.05 ¢ 749.00+19.05° 224.00+0.00° 1439.00+19.97° 690.00+1.73° 7.00+0.00° 973.00+19.05 ©
Note: *" Mean difference column are significantly (p < 0.05)

deiingamniiveluides iWnudaazunndiet
AuYI0l LINANNTOTATIRANGANTIN NIFIUAIIY
wilnvosutiarieia3es Rapid Visco Analyzer (RVA)
INNISNAABULUTHULTBUNGANTTUNIIA 1WA
wilnvoautieindva fudnlneinnsgiuis 10 a1
Wug (Table 2) nuitndvaiimanuniagean fin
aumidanign uazA1n1suaninluaeiutn
fwaylan2 Aranunilagayine las1sdut1avey
Uil gampifisuferuniaifiutuiigungdl
A19AUT1INBUARDINAD LLaWﬂ'ﬂmiﬁuﬁaim{N
futalsdiuesd egrefiveddny (o > 0.05) L:Ja
Uaaml,ﬂaaﬂmlﬂm&mmLﬂmmiﬂumm5] hay L
wnty denauntuanialusdouds fesnnn
luianavesezlulag (amylose) uay arlulaiwniiu
(amylopectin) Faneswsatuiudaindues oy
1ad oud 1w lnddusinliluiananglaaluate
\Fouderuedldeiusylalnsiau wazduihiies
FuegeonanluanaviliiAadundnlue dsluana

vosazlulaaMmiudunssazyinlmananisaudale

wnnilaanaveserlulamniiu Fadassasdluana
fdnwasiduisiuainn ingng Tavinanienis
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indeufindumsmiulmivesluananglaa il
wiadd Tevlulaamaziinnisdudaldladunn
(Rujirapisit, 2006) Wu31U1d%a dAMaNYAENIG
Menmedeadatui1alsdivess deaenndesiu
Uinmezlulaaiinuluzdusnvesimitsaosaeiug
3. Anveuvesuslaniiidedndva wagdiilne
WMIFIU 10 aneiugean
INNIINAFBUNINUITZA T UR AVDIT)
Tagldn1snadeunugeUA8nITIRAZLUY 9 -
Point Hedonic Scale wuinguslaadai1uveud1n
dva sudnwaigUsng ndu @ Ananja Mz
LarA1ULE ousTY LAY 6.30+1.12, 6.33+0.92,
6.13+1.90, 6.50+1.18, 6.47+1.13 Aua1a U Lile
Wisuiisuiudavindug nuiddnuuediuay
yuuazn1sineds Indidesiudidud aenpdesiv
nssrenuliinaerluladuesdnivsdesyinly
ragu Usuaerlulaasiinaronisgadiniiuay
Ye18UTU195TUTENINITN Usinauiimunva
v W 9199 neandanvueindoiuazyy

(Sirisoontaralak et al., 2007)
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4. NS ULgUANERUNALE ULBVRIT 1NEYE LAy
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Fig.2 DNA finger print of Sichon and 10 varieties Thai standard rice.
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Antioxidant Activity of Mixture Herbal Oil from Siamese Crocodile Oil
(Crocodylus siamensis) Turmerica(Curcuma longa), Black Galingale
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Abstract

The 3 formulas of crocodile oil mixture with Thai medicinal plants Zingiber cassumunar Roxb (Phlai), Curcuma
longa (Turmeric) and Kaempferia parviflora (Black galingale) were developed as an alternative to skincare products. The
study characterized by gas chromatography, Crocodile oil contained high concentration of palmitic acid, stearic acid, oleic
acid and linoleic acid, the mixture oil (3 formulas) contain same high sabinene, sabinene hydrate, and (E)-143,4-
dimethoxyphenyl) butadiene (DMPBD). The study shed light on 4 methods consists of phenolic content test, flavonoid
content test, antioxidant efficiency test, and inhibition lipid peroxidation test of the mixture oil (3 formulas). The result
indicated that crocodile oil mixed with Phlai has highest phenolic content 35.250 + 0.902 mg GAE/m, the crocodile oil
mixed with turmeric has phenolic content 35.188 + 1.659 mg GAE/mL, and the crocodile oil mixed with black galingale has
phenolic content 16.406 + 0.797 mg GAE/ml. The result of flavonoid contents test indicated that crocodile oil mixed with
Turmeric has highest flavonoid contents 5.676+0.644 mg QE/ml, crocodile oil mixed with Black galingale has flavonoid
contents 3.281+0.505 mg QE/ml and crocodile oil mixed with Phlai has flavonoid contents 3.275+1.132 mg QE/ml. The
result of antioxidant efficiency by DPPH assay indicated that crocodile oil mixed with Phlai was highest 119.735 + 1.058 mg
TEAC/m, crocodile oil mixed with turmeric has 64.797 + 1.481 mg TEAC/mL, and crocodile oil mixed with Black galingale
has 62.199 + 0581 mg TEAC/mL.  The result of inhibition lipid peroxidation indicated that crocodile oil mixed with
Turmeric has highest 40%, crocodile oil mixed with Phlai has 22%, and crocodile oil mixed with Black galingale 8%. The
study showed that the mixed crocodile oils and 3 herbal plants have useful fatty acids for skincare and high anti-oxidant
which can be developed to be massage oil and various relevant products in the future.

Keywords: Crocodile oil, Phlai, Turmeric, Black Galingale and Phenolic
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Introduction

There are more than 925 crocodile
farms in Thailand because of the market of
crocodile skin has a high demand. More than
6,000 crocodiles are sent to slaughterhouses for
month, and for each crocodile, the leftover fat
is 5-10 kg (>30,000 kg / month). It is desirable
to utilize the waste into oil for the
development of value-added product. Siamese
crocodile oil (Crocodylus siamensis) contain
both saturated and Unsaturated fatty acids
including  Palmitic acid, cis-9-Oleic  acid,
Palmitoeic acid, cis-9-12-Linoleic acid, and
others, which can be used as moisturizer for
human skins (Praduptong et al, 2018). In
addition, crocodile oil contains hish omega 6
especially linoleic acid and omega 9 fatty acid
as well as oleic acid. Omega 6 fatty acids
(essential fatty acids) retain moisture in skin and
reduce skin dryness. Queen Cleopatra of Egypt
used crocodile oil as a beauty product for her
skin (Janos, 2004). Qil is an intermediate
property and a good carrier of substance into
the skin. The carrier oils are derived from
nature, containing several good fatty acids.
Moreover, carrier oils are used as the carrier to

deliver substance when they are applied to the

Ui 17 aldiuil 1 unsau - Tiquiey 2563

skin in massage and aromatherapy. (Rao et
al,2013).

Anti-oxidants are potential therapeutic
agents to prevent free radical in human body.
Usually the sources of anti-oxidants are
extracted from herbal plants such as Curcuma
longa, Zingiber cassumunar Roxb  and
Kaempferia parviflora.  Curcuma longa has
biological active compound of exhibit anti-
inflanlnmatory, anti-bacteria, antioxidant effects
(Araujo and Leon, 2001). Kaempferia parviflora
has flavonoids content that can exhibited
antifungal (Yenjai et al, 2009). And active
compound in Zingiber cassumunar Roxb against
cytokine-induced in cartilage degradation in
Rheumatoid arthritis (Chaiwongsa et al., 2013).

Crocodile oil has high fatty acid and all
of 3 Thai medicinal plants has high anti-oxidants
substance and it could be combined to make
more benefit of the new formulation oil to
support skincare products.

This study aims to increase economic
value of discarded Siamese crocodile fat in
Thailand and combine with Thai herbal plant to
have opportunity to substitute other massage

oil in the market and other skincare products.
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Materials and Method

Sampling and extraction

Siamese crocodile oil  (Crocodylus
siamensis) was collected from Sri Ayutthaya
Rianthong Company Limited which has a Thai
crocodile farm located at Nong Khanak, Tha
Ruea District, Phra Nakhon Si Ayutthaya
Province, Thailand. These fats can be
considered as waste from the slaughterhouses.
Collected fat are cleaned, packaged and
freezed at -20°C (Praduptong et al, 2018). They
are cut into small pieces (5-10 cm) and oil are
extracted in steam pressure machine at 100°C
for 45 minutes. Crude oil was obtained using
compression machine. The mixture was
released to liquid and centrifuged at 6,000 g,
4°C for 10 minutes. Oils were collected in
brown bottle glass and stored at 4°C
(Praduptong et al., 2018). Dried Curcuma longa,
Zingiber cassumunar Roxb, and Kaempferia
parviflora, Clove flowers, and Camphor were
bought from Samunprai thaprachan co.,ltd, pak
klong paseechalern subdistrict, Paseechalern
subdistrict, Bangkok.
Massage oil preparations

The method was applied extraction
process from herbal oil ancient formula

Curcuma longa 500 ¢

162 MTAINNYATNIZITU

(Zingiber cassumunar Roxb, and Kaempferia

parviflora were used same weight)

Clove flowers 100 g
Camphor 100 g
Crocodile oil 1,000 ml

Gas chromatography analysis

The composition of all essential oils
were analyzed using Gas chromatography
(Shimizu -2010, Japan) with flame ionization
detector (FID). DB-5MS capillary column (J&W
Scientific, Folsom, CA) was used to separate two
microliter samples. Sample were dissolved in
absolute ethanol (1: 100 v / v) and injected into
the automatic column. Initially, the column
temperature was set to 50°C, then the
temperature was programmed to increase from
50 to 220°C at a rate of 4°C/min. The inlet
temperature was maintained at 230°C.  And
injection the sample 0.5 pl at inject port. The
carrier gas used helium, flow rate at 1.2 mL/min.
The fatty acids composition of crocodile oil
compared retention time to Supelco TM 37
component FAME, the chemical composition of
mixed oil samples (3 formulas) were compared
retention time to terpinene. The composition
was reported as a percentage from the area

calculation under curve (Manochai et al., 2007).
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DPPH radical scavenging activity

Chemical and machine preparation used
- DPPH (2,2-diphenyl-1-picryl-hydrazyl, (Sigma,

Japan))

- BHT (3,5-di-tert-butyl-4-hydroxytol synonym

Butylated hydroxyl toluene (Supelco, USA))

- absolute ethanol
- Spectrophotometer (Shimizu, UV-1601PC)

Control preparation used
- Prepared DPPH at concentration 6x10° M in
absolute ethanol.

- Prepared BHT at concentration 100, 75, 50, 25,
12.5, 6.5, 3.125, and 1.562 pg/mL in absolute
ethanol.

Control used DPPH solution and BHT solution
at 1:1 v/v, shake vigorously and leaved to stand
for 30 minutes at room temperature.

Sample preparation used
- Sample prepared at concentration 100, 75, 50,
25, 125, 6.5, 3.125, and 1562 pg/ mL in
absolute ethanol.

After that, used the UV-Vis spectrophotometer
to measure the adsorption value of control and
each sample at 517 nm.  Every sample
measured 3 times and calculating the
percentage of inhibition (%) of free radical DPPH

as follows:
% radical scavenging activity = [(Aj—A;/Ax100
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Where A, represents the absorbance sample,
while A; represents the absorbance of the
controlled (Bua-in  and Paisooksantivatana,
2009).Then convert % of DPPH radical inhibition
to Trolox equivalent, expresses the relation
between the concentrations of standard Trolox
solutions and % of DPPH inhibition expressed as

mg TEAC/mL.

Phenolic contents analysis

The study applied the Folin Ciocalteu
method for phenolic content analysis (Velioglu
et al, 1998). Prepared sample 0.1 ml and
added ethanol until the volume up to 10 ml
Then, pipette this solution 0.5 ml, added
ethanol until the volume up to 10 ml. After
that added Folin-Ciocalteu 0.5 ml and mixed,
incubate for 5 minutes and added 2 mL sodium
carbonate concentration (Na,CO5) 10% w/v and
incubate for more 10 minutes. The absorbance
of the mixture oil (3 formulations) was
measured by the UV-Vis spectrophotometer at
725 nm. The result compared with standard

gallic acid expressed as mg GAE/mL.

Flavonoid contents analysis
The study followed aluminum chloride
colorimetric method (Chang and Kim, 2018).

Total flavonoid contents used quercetin 5.0 mg
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in 10 mL methanol, then prepare standard
solution by serial dilution used methanol (5-200
pg/mL). Quercetin standard solution and oil
sample separated mixed with 2% aluminum
chloride 0.6 mL, mixed it and room
temperature incubation for 60 minutes. Blank,
standard, and sample measured at 420 nm
wavelength with spectrophotometer (Shimizu,
UV-1601PC) expressed as mg quercetin
equivalent (QE)/mL.

Inhibition Lipid Peroxidation

The study applied the thio-barbitiric
acid-reactive species (TBARS) assay (Chang and
Kim, 2018). The mixed oil (3 formulations)
mixed with 10% Gum arabic and homogenized
16 minutes (AM-8 Nissei, Japan), incubated at
30°C or 70°C, then water bath (JISIO Tech,
Korea) and collected 10 pL at 0,7,10 day,
diluted the sample to 5, 0.25, 0 mg/mL by
(1,1,3,3-tetramethoxypropane) in tube on ice
then added 40 pL of 20 nM phosphate buffer
(pH 7.0) after that added
- 50 pL of 3% sodium dodecyl sulfate
- 200 pL of 0.1 N HCL
- 30 pL of 10% phosphotungstic acid
- 100 pL of 0.7% of 2-thiobarbituric acid
were added in each tube, the tube boiled at
100°C for 30 minutes in water bath and mixed

400 pL n-butanol and centrifuge at 3,000 rpm
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for 10 minutes. The supernatants were
collected and loaded to 96-well plate.
fluorescence intensity measurement used a
microplate reader (VICTOR, PerkinElmer, Korea)
was read at the excitation wavelengths of 515

nm and sample oil wavelengths of 555 nm.

Results

DPPH radical scavenging activity

The result of the antioxidant effect
crocodile oil mixed with Phlai, Turmeric, and
Black galingale were showed crocodile oil mixed
with Phlai 119.735+1.058, crocodile oil mixed
with Turmeric 64.797+1.481 and crocodile oil
mixed with Black galingale 62.199+0.581 mg
TEAC / ml, recently. The electron donation
ability of this essential oil extract was
determined using DPPH purple-colored solution
bleaching assay. Aqueous the oil extract
significantly increases the degree of color
change in a dose-dependent manner, indicating
significant free radical scavenging activity as

shown in table 1.
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Table 1 DPPH radical scavenging activity of

sample oil

Sample DPPH
(mg TEAC/mU)

Crocodile oil mixed with Phlai 119.735+1.058

Crocodile oil mixed with Turmeric 64.797+1.481

Crocodile oil mixed with Black 62.199+0.581

galingale.

Note: TEAC= Trolox equivalent anti-oxidation

capacity.

The total phenolic contents

The total phenolic contents of
crocodile oil mixed with Phlai, crocodile oil
mixed with Turmeric and crocodile oil mixed
with Black galingale extract were 35.250+0.902
mg GAE/L, 35.188+1.659 mg GAE/L and
16.406+0.797 mg GAE/L, recently (Table 2).

Table 2 Phenolic contents of sample oil

Sample Phenolic

(mg GAE/mU)

Crocodile oil mixed with Phlai 35.250+0.902

Crocodile oil mixed with 35.188+1.659

Turmeric

Crocodile oil mixed with Black 16.406+0.797

galingale.

Note: GAE= Gallic acid equivalent.
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The total flavonoid contents

The total flavonoid contents of
crocodile oil mixed with Turmeric 5.676+0.644
mg QE/mL, crocodile oil mixed with Black
galingale 3.281+0.505 mg QE/mL and crocodile
oil mixed with Phlai 3.275+1.132mg QE/mL
(Table 3).

Table 3 Flavonoid contents of sample oil

Sample Flavonoid
(mg QE/ml)

Crocodile oil with Phlai 3.275+1.132
Crocodile oil with Turmeric 5.676+0.644
Crocodile oil with Black galingale. 3.281+0.505

Note: QE= Quercetin equivalent.

The Inhibition Lipid Peroxidation

The Inhibition Lipid Peroxidation of
crocodile oil mixed with Phlai 22%, crocodile oil
mixed with Turmeric 40% and crocodile oil

mixed with Black calingale 8% (Table 4).

Table 4Inhibition Lipid Peroxidation of the

mixed oil (3 formulations)

Sample Lipid Peroxidation

(% Inhibition)

Crocodile oil mixed with Phlai 22
Crocodile oil mixed with 40
Turmeric
Crocodile oil mixed with Black 8
galingale
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Chemical composition of the mixed oil
(3 formulations)

The oil of crocodile oil mixed with
Phlai, Turmeric, and Black galingale were
analyzed by gas Chromatography. The result
showed that the major compositions were
containing high level of sabinene, sabinene
hydrate, (E)-1-(3,4-dimethoxyphenyl) butadiene

as shown in Table 5.

Chemical composition of crocodile oil
Crocodile oil has the main saturated
fatty acid composition was Palmitic acid 26.19%,
Stearic acid 9.96 %, Myristic acid 9.89%. The
main unsaturated fatty acid was Palmitoeic acid
5.13%, cis-9-Oleic acid 40.91%, cis-9-12-linoleic
acid, gamma-Linolenic, alpha- Linolenic, Arachidonic
acid, c¢is-5,8,11,14,17-Eicosapentaenoic acid (EPA),
and 4,7,10,13,16,19-Decosahexaenoic acid (DHA),
in crocodile oil had 20.04, 0.23, 1.13, 0.6, 0.07,

0.18% respectively as shown in Table 6.

Table 5Percentage of chemical compositions crocodile oil mixed with Curcuma longa,

Kaempferia parviflora, and Zingiber cassumunar Roxb

Percentage chemical composition

Peak Chemical Retention time Std. Crocodile oil mixed with
compositions (min.)
C. longa K. parviflora Z. cassumunar Roxb
1 A-thujene 7.70 0.70 0.88 0.53
2 Q-pinene 7.98 1.10 1.18 1.13
3 sabinene 9.27 38.50 42.15 33.90
4 B-mycrene 9.45 2.25 2.45 2.20
5 O-terpinene 9.75 1.53 1.70 1.47
6 p-cymene 10.78 2.49 2.88 2.59
7 [-phellanddrene 11.06 1.10 1.15 1.36
8 Y -terpinene 11.31 1.48 1.10 1.64
9 Sabinene hydrate 12.28 5.22 5.81 5.55
10 terpinolene 13.30 1.10 1.24 1.22
11 terpinen 16.94 19.98 17.76 24.36
12 Terpinyl acetate 29.05 2.50 1.72 1.74
13 B—sesquiphellanddrene 31.09 1.28 1.30 1.26
14 DMPBD 32.29 18.30 21.72 20.40
15 unknown 37.55 1.12 1.19 2.18
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Peak Fatty acid composition Retention time Std. Crocodile oil (%)
(min.)
1 Lauric acid 13.633 0.29
2 Myristic acid 15.637 0.74
3 Pentadecanoic acid 16.912 0.10
a4 Palmitic acid 18.367 23.71
5 Heptadecanoic acid 20.004 0.14
6 Stearic acid 21.842 511
7 Arechidic acid 26.219 0.07
8 Myristoeic acid 16.746 0.14
9 Palmitoeic acid 19.518 513
10 cis-9-Oleic acid 23.075 40.91
11 cis-11-Eicosenoic acid 27.654 0.18
12 Nervonic acid 39.826 0.16
13 cis-9-12-linoleic acid 25.063 20.74
14 gramma-Linolenic 26.736 0.24
15 alpha- Linolenic 27.703 1.13
16 cis-11,14-Eicosadienoic acid 30.107 0.16
17 cis-8,11,14-Eicosatrienoic acid 32.059 0.21
18 Arachidonic acid 33.648 0.60
19 cis-5,8,11,14,17-Eicosapentaenoic acid (EPA) 37.381 0.07
20 4,7,10,13,16,19-Decosahexaenoic acid (DHA) 44.307 0.18
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Discussion

The crocodile oil, after extraction
process, has to be added anti-rancidity
substance. Because the fatty acid composition
of crocodile oil has high unsaturated fatty acid
can be cleaved by free-fatty acid reactions
involving molecular oxygen.  This reaction
causes the release of rancidity. This study used
tocopherols (vitamin E) added into the oil for
anti-rancidity that it consistent to Hras, AR. et
al,2000 on the topic of comparison of ant
oxidative and synergistic effects of rosemary
extract with a-tocopherol, ascorbyl palmitate
and citric acid in sunflower oil.

The mixture of crocodile oil and 3 Thai
herbal plants showed that it has a potential to
be used as new healthy oil products. The
mixture can be named as natural herb. It has
high phenolic contents and high antioxidant
activities especially for crocodile oil mixed with
Phlai and crocodile oil mixed with Turmeric.
However, the mixture has yellow color when
applied to skin. On the other hand, crocodile oil
mixed with Black galingale oil did not displayed
purple color when applied to skin. Crocodile oil
contained high concentration of palmitic acids,
stearic acids, oleic acids and linoleic acids.
These fatty acids are classified as Omega 6 and

9 fatty acids. Omega 6 fatty acids (especially
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linoleic acids) increase the tenacity of skin
moisture and reduce skin dryness which agrees
with the paper in Biological and Pharmaceutical
Bulletin, Linoleic acid enhanced skin whitening
effect (Shigeta et al.,2004).

The mixture oil (3 formulas) showed
same high Sabinene and sabinene hydrate and
DMPBD that it good substances to skin healthy
which agrees with the paper in Journal of
Essential Oil Research, it supported the
treatment of skin diseases (Endris et al,, 2016.).
In addition, the mixture oil (3 formulas) have
hich phenolic compounds and flavonoids
compounds. phenolic compounds are among
the most studied natural antioxidant and
pharmaceuticals, flavonoids are a diverse group
of polyphenols with antioxidant properties
which agrees with the paper of applied to use
phenolic and flavonoid to traditional Indian skin
care formulation, published in Journal of ethno
pharmacology (Biswas et al.,2016) .

Data form this study suggest that
crocodile oil and Thai medicinal plants can be
combined to develop the new formulation of
skincare products such as a massage oil, cream,

gel and other skin care products.
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