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WAILIN15VRINARAZUSTHIUNAN D URTaUYRIA LW UG
ludwdne sl

Fruit development and growing degree day of longan
(Dimocarpus longan L.) ‘Daw’ in Chiang Mai province

N3efnA 535UT15E" waz Yy LRIYAY”
Songsak Thamjumrat' and Theeranuch Jaroenkit”

" Agmalulagnsinuns IInendussiginesus Jamdnmesus 76000

Faculty of Agricultural Technology, Phetchaburi Rajabhat University, Phetchaburi 76000
a1 ling ANENAANIIUNITINEAT UINEEERIlY Jsnineslu 50290
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Division of Pomology, Faculty of Agricultural Production, Maejo University, Chiang Mai 50290

" Corresponding author: theeranu@gmail.com

Abstract

The study on correlation between fruit development and growing degree day for
harvesting off-season longan ‘Daw’ in January conducted by collecting the data from 11
stages of fruit development starting from 144-179 days after blooming (DAB). The results
showed that there were 2 stages of longan development during studied period (144-179
DAB): rapid growth rate (144-158 DAB) and slow growth rate (162-179 DAB). The total
soluble solid contents (TSS) were low at the beginning of the study, but increased with
time until 179 DAB where the TSS declined. From fruit quality information, it suggested
that the suitable date for harvesting off-season longan ‘Daw’ was 172 to 176 DAB which
the growing degree day (GDD) was calculated between a range of 2,330-2,366 GDD. The
correlation between fruit development, determined by fruit weight (y) and GDD (x) could
be identified by the equation: y = -0.00002(x) 2 + 0.1205(x) - 141.67 with the R* = 0.97.

Keywords: Growing degree day, fruit development, harvesting index
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V) LAzt 97I9zaonSasaiuls (162-179 Fundinonuiu) drunsavanusinuvesdsiazaiy
WldiinTusaenszezaiauINg wianadnteslussezanienfnw (179 Tundmenuiu)
py] ] ~ ° o & A ° o & A o

NAUNMRETILANUINSEEETmIzandmSuiueIaleiugneuenggfotiieny 172-176 Tu
waanenuy Ineduinuanuseuasaniidwindaegluyae 2,330-2,366 GDD wagnuinay
FUNUSTEMININAIUINTVOINE (y, Uutinwg) AuUSinaANSeudzan (x, GDD) @ansaeduny

AILEUNTT y = -0.00002(x)2 + 0.1205(x) - 141.67 lawilan R® = 0.97
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\AuLien (havesting index) vesanlefeonly
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AsANwIUSUIUANUSoUAYEL (heat sums)
%39 growing degree day (GDD) Rilsiszey
= o I3 a" =3 @ aa d! a"

ABNUILAUDITUNULAYY 39 TWITNIHileNay
1 v [ [ a" o
Yrelianusauseurnisiunutielante
UaNO LA 0 NYNABIULALINU L AUNNTEEY
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vosdlenugnongluyie 2,081-2,112 GDD
Faaruiulagldgumgiinugiuve s
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nsfnwasaidaldtdeyayaifasnduium
USununnufouaraslvi lnglvgamginugu
Y99a1belaganiy SIUDINISIMIANYUEAIY



v v €

FunussruInaUsunuanusoudsaunuss ey
Waunn1svoswasilelugasnaunisiiuiien
Fethiausluguannsanudiiussenineas
Uadeasnan?

gunsaluazisnig
Teyan1siaseyiulnvesaleriugne o1gsu
4 Y w7 fu uardanIneInImgniuain
wlawmnaesvesarvildua AugndnnTsy
N1siNEAT un1Inerdeudld luylsseu
nsNIAN 2551 - unsIAu 2552 lnguusses
wantunsimunsvewaeendu 11 seey
A9 144, 148, 151, 155, 158, 162, 165, 169,
172, 176 uag 179 Tundananuiy duiindeya
anmundeuldun oumgl ANuTudiive
wazUSnamamniluseusasu Tagldsh
asufindeya (data logger) e luTdmn
USunuAuioudsay vse growing degree
day Ferusalldnnuasinvemnieniudou
(heat unit) AldFuudasfuluraananiidny
AUITNIANYIVRIYRY YUY UazUUAT (2552)
Toyaimuinisvesadilelaninnisguena
fuag 20 ¥e usarszogmaiAuiieazfiuien
HaANNNYe Yoay 1 na danTiuiuluiieg
Todmwau 1 dudu 191/ 20 waste 1 91 v
ToyanmuNMKaa1lesi199 Wy ldurgudna
vowma tmiinua asdUsznauna dndauves
thwiiniuen owasudn UTunmesuded
avaneinld (total soluble solids, TSS) agan

9. WamNssun1sINUAS 1(1):1-13
J. Agri. Prod.

dRaen (lgums L*, a*, b*) mﬂﬁ?uﬁﬁamua
TaedLITAT I IAETUS oA
Usunmanudouazaufiauisald il uded
TunsifuiAedleusnggeield

NANISNARDILAZIANTAING
PANENSANEINUI Nsiiuvnues
naanledanuduius AT N TUBaInaNUIU
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LARININITUTDTIUIWTUNSIRBNUIY (X)
Juaunsnunu (y = 0.0058(x)° + 2.026(x)
~166.81, R? = 0.98 fhwinifinduann 4.69 ndu
TuSuusniiAuies 10 10.15 nfiluuaevine
(Figure 1) mswSayiulavosragilelugaed
Anwn (144-179 Jundeneanuiv) woniduaes
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Days after blooming

Figure 1 Growth rate of off-season longan fruit and correlation between fruit weight (y) and

number of days after blooming (x)
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dodlefisninZesar 50 vesiwminuadily
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(TSS) Tugnaaan 144-169 TUNSINBAUIUNUN
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dlefiunddien TSS agszming 19-22 esnuing
(A11399, 2530; UQYUY wazuuAs, 2551;
yay, 2551) Tuvugiitaana 172 wag 176 Yu
n&noNUILNUT TSS LiuTuagluti 18.86-
19.27 83AU3ng ualonamiuiugie 176 Ju
nasnenuUlULAINUIN TSS anaddniey
(Figure 20)
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(9 a
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& 2 o | A 1
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Usueumnusauazau (growing degree day,
GDD)
onmgiladeveusaziieulutisiidne
98581319 19.92-26.95 dernaadiud Laeiiv
flgamgiliadegenin 25 ssrniwaldea luiiou
Aomes-ganay waztniigungininii 23
aeAwaldea luglrunausuinau-unsiAy
Usinamheanufouifivldfuiiieldlunns

a a

wigdulaluwsiaz Tulnensaiugumg i
sy nisAwiundieanuieuasaulagly
grumnfifiugiufie 10.76 esmeaidua TeUiy
ANAIN 12 Bsriaidea (M3esdnA wazAae,
2552) wirituSeea 11.52 yhliusinumiie
anudeuazausouiiduanldlunfdey
5819 9.16-16.19 Wiesiotu viFerfisduain

WaSesay 11.03 fa (Table 2)

Table 2 Average temperature and heat unit per day for each month compared between
new (10.76 °C) andold (12 °C) baseline temperature

Average Heat unit/day Heat unit/day
Percentage of
Month temperature (baseline = (baseline = )
increase
(@) 12 °C) 10.76 °C)
July 23.24 11.24 12.48 11.03
August 26.70 14.70 15.94 8.44
September 26.95 14.95 16.19 8.29
October 26.41 14.41 15.65 8.61
November 23.51 11.51 12.75 10.77
December 20.59 8.59 9.83 14.44
January 19.92 7.92 9.16 15.66
Mean 23.90 11.90 13.14 11.03

INVOYANIIPTUNAUINITUBINAKAY
Aunmwadleiugaolutieiidinw (144-179
Sundnenui) wuinssesfiviansaudmsu
mnﬁmﬁméﬂauaﬂq@ agluYIeIan 172 w3
176 Sundsmonuiu esnniduszesiivunn
rauezUSIname sl iazanethld mensdmu
nsuslan (Figure 1; Table 1) wloruan
USunauannusouasaulugisiunenary wuindl

YSuaanuieuazausy 2,329.58-2,366.22
GDD (Table 3) wsanmnAaiulagldgmgil
flugruwinfu 12 esmneaidea uiuw
ANuTeuarauagluylg 2,080.98-2,111.92
GDD padinsefng uazanie (2552) las1891u
1Budr wnfiufenesssoriluugs nasnled
Vsinameadsiiasaneinldanasedradivlgdn
(Table 1)
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Table 3 Growing degree day, (GDD) of off-season longan fruit harvested during December-
January as the developmental stage during 144-179 days after blooming

Heat sum (GDD)

Heat sum (GDD)

Harvesting date Days after (Baseline = (Baseline = Percentage
blooming of increase
12 °C) 10.76 °C)
December, 21 144 1,878.35 2,066.40 10.01
December, 25 148 1,888.32 2,105.72 11.51
December, 28 151 1,914.37 2,135.21 11.54
January, 1 155 1,952.12 2,173.86 11.36
January, 4 158 1,979.76 2,201.34 11.19
January, 8 162 2,013.49 2,237.98 11.15
January, 11 165 2,037.36 2,265.46 11.20
January, 15 169 2,065.25 2,302.10 11.47
January, 18 172 2,080.98 2,329.58 11.95
January, 22 176 2,111.92 2,366.22 12.04
January, 25 179 2,139.88 2,393.70 11.86

asldUsInamuSouazau oA W
wioRmuatuiuiisona Sn1sAnwinas
Uszgnaldiuiimangvila lnefivuiazyilad
USinaenueuazaudmsunisgnuivianu
Aeauananeiy 1wy nsiwinmauseu
avauNans RS usToTAReNUIon1Aen
Lﬂ%@ﬂUﬂizﬁqmaqﬂLﬁwﬁu 1,712 GDD lagly
1381 128 Ju (Salazar et al., 2006) %138 Uga9
g Langra luBuify desnismnuioussas
ilon1sanivindu 1,423 DD Tuvaigiiwug
Alphonso #e3nsanudsuazasiiionisan
W1 1,164 GDD (Raghavendraprasad et al.,
2004)

AsAn¥IUSINANSDuAT AUVDIa LY
el Sunaeidmsumafiuie Sseauls

U9 (UTTOUSTA, 2546; Ysyauy Lasauns,
2552: Diczbalis and Drinnan, 2007) waiandi
LANANNAUABUYINUNN TABUSIUSIA (2546)
s189uIduseannendaAuieafivsunm
ANUSPUAYEL 2,786 GDD isawiguniu 208 Tu
videenaen Fannniilumsansnaded isenu
1 172-176 TUHAINDNUIU AMULANFNNTZAIN
srezaInIsiuisinasUSunauniudou
azaufana e19aziAnanmssudutueyd
wansnaiy Tneussasid (2546) Butunan
Fudunagenon uslumsaneiadsivunan
WEIWINADAVIY FISTHLUNITONDNTINONTDT
aleliianunnnd 30 Tu (Yaywd, 2551)
YonaNTussAUsIA (2546) Hi5189un
mntuengiauszesianadafiuifen nui
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USinaanufouazauegil 2,474 GDD
Tnd\dsstunisdnuiluaded udfiongnis
Auienduninie 139 Yundsiena ooy
fuszoriiunzanlunisfiuieinded dey
Uszanas 172-176 Su seilenaaziinanns
Anwveaussusi@ (2546) umsanwiuaile
Tugg Anadlednisfmuiniugisggieu
TusmziinisAnwiasediiunisaneidale
uangg finadilefinsWannsuyggmu
Feoumgilnstadsazinitlutiemgdeu ns
WaUINaIlEIaIRIeiu
USunannnudeuasaufivansaudmsy
mswfiuiien fifinsAnwan wuhdauuens
fu uenaniAnanggsHandlefuansedy
W o1ainannsTuTusuduiiueneieiy
Faazdmataszoznanlunsazaunnudouse
wiu Tus1e91uwee Diczbalis and Drinnan
(2007) ARnUSINAIANS oAz AN IElY
fuglagnan (Kohala) wagiiugilenden (Biew
Kiew) Bsugnluseamsidenuin fUamna
LouavaunouNMIAUAEIINTY 2,902.3 uaz
3,431.8 GDD auasu Usunumnusouazau
uag gammﬁmmmsmmmaﬁzﬂamnf‘:mﬁ]%
nNsAIMUSInaAUSouavanluanle
FaususinansaudeTunsnueanisiiviien
Felutuglaenanldinan 2328 Yu vauzdiiug
Jendenldinan 244.6 Su mstuusuduain
Susnanslasiinonuazuadilodsluisuwaun
Flisnundeuszanfimualdlisonados
AUstesANNSYoIHaTIANTUA3I Uonant
USinamnudovazauiiuaneneiui e199s
Anarnnsldanmgifiugiulunisduamd
wanenstuiiesnnlutiausniidnisdnwiies

Usinuamnuaranluale finsldgnmaiitugu
voafiwiilndiAssuny 1wy lun1sfnwives
Diczbalis and Drinnan (ZOOY)I%Egmwgﬁﬁlugm
7l 12 oariwaidua Jasr9danannsdnuly
uzain luvausdl yayu waganes (2551; 2552)
THgaungfitugu 10 esruwadeaiisniden
nsAnulusetila ulunsAnuiadsd 14
ungiifug Uil 10.76 ssrniwaidoa Seldan
n1sfinwiludleiugne Uaroenkit et al,
2014) mslgumpifiugiuiiuandeiu vio
Sutudusuiiunnsneiu sihlslduiinaaiu
Youazaniiunnsnafiugy madenliuiua
mwdouazay eldidunasivilsdniunis
udendile Fsmsiidermusivgnmgiiiugiuy
Fusuduiefuiuiondeln vrsqgnisnan
wazanmvnagienans ileaglddoyadidaion
dusumailuldsely

AUFUNUS 5213 19USUIUANUS DU EY
AUNAILINT5VRINaa LY
USunauaudeudzauiiduiainiiy
Sriudidsuaniuimiinauareigiu engua
szezamdnenuiy LaefiAdudszans
anduius (correlation coefficient, R) ¥849
$rurnundenenuiutaziindnnaiafu
0.931 91UIUIUNAIADNUIUAUUTUIUIAIY
auazauiiy 0.996 waziminaafuusinm
AuSouazauwinty 0.929 (Table 4) Fuwans
ThuuSinaanusouavadlugiaaifangn
TanuduiusnusrezdmuInIsuoInaale
dlothenuduiusnaniluadisaunisaanu
Fuiuslaomsiiudununtmut auduius

seninaUSunaeuSauazauiurinKaan by
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fanuduiusuuununy ansnsadszananis - wuiundenenuiy (y) fudsinuaiuseu
e (y) 9nUSinuanudeuasan () azau () awisadwaldanaunisidadu
lea1naun1s y = -0.00002(x)° + 0.1205(x) -y = 0.0557(x) + 31.836 lasiA1 R’ = 0.988
141.67 Tnefianduuszansnissmdule (R) =  (Fieure 3)

0.966 (Figure 3A) Tuvaizfinuduiussening

Table 4 Correlation coefficient (R) between days after blooming, fruit weight and growing

degree day (GDD)
Days after blooming Fruit weight GDD
Days after blooming 1.000
Fruit weight 0.931 1.000
GDD 0.996 0.929 1.000
12 ¢
L A
10 + < A/—:—_”‘_“**;~» *
8 . y=-2E-05x2+0.1205x- 141.67
2 / R?=0.9664
.§° 6
‘é’ -
I |
2
0
200
y=0.0557x+31.836 B

R?=0.9883
180 /
160 /

140

Days after blooming

120

100 t t t t t t i
2000 2100 2200 2300 2400 2500 2600 2700

Growing degree days

Figure 3 Correlation between growing degree day (GDD) with fruit weight (A) and growing
degree day (GDD) with days after blooming (B)
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Effect of bio-organic fertilizer on sunflower plantation in
HuaHin district, Prachuap Khiri Khan province
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Abstract

This study was aimed to evaluate the potential of sunflower planting in Hua Hin
district, Prachuap Khiri Khan Province. The evaluation method was carried out by comparing
seed vyields and percent of oil content in different treatments which were affected by
applying different producing factors. The results showed non-significant difference on
seed yield among plots received from different producing factors, including no fertilizer
application, chemical fertilizer (formula 15-15-15 of nitrogen, phosphorus and potassium
with rating of 30 kg/rai) application and bio-organic fertilizer application at two different
rates (200 and 400 kg/rai). The seed yields and percentage of oil content in seed kernel
of sunflower planted for two consecutive growing seasons; dry season (February to May)
and late rainy season (September to December) in 2015 were 89.40 keg/rai and 103.89 kg/
rai, and 43.61 percent and 39.53 percent, respectively. According to the results of current

study, there are various points of suggestion to farmers who are interested in planting
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sunflower in the located area. Soil improvement and further study of planting sunflower
integrated with other types of plants in farmer’s field are significantly concentrated
consideration and the alternative way to increase the value of seed yield by processing
them into oil production. Furthermore, by-product from production process is used as
feed meal or organic fertilizer.

Keywords: Integrated farming, added value, alternative crops, sunflower planting
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dmsurauazn1sdnnisiuldaziuag

= 1 i 9«
wlasiinils vunawdasdesluudazan dvun
5.6 x 8 Mg Widuseslgndmsu
wlasiaes vuauUasgesluusiazdn dvun
3.5 x 5 m51auas nsugnendetinu dmsu
VFD MUY SE8INeTEnLUaN 70 lwURLng
TYHYVNITEVIIMAN 25 LWURAS Uan 3-4 win
favas urvinInauwenrawenlivie 1 i
doviagu n1sminivialagussnuau

ynstudindnuae laun Anueeiu ey

§f < & ¥ 1 6
ABNUIY 50 LUBsHEuA @urgudnasaunen
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Handadasials Wesidudnzmie vinisiu
uiulagiasesuinduLuuanssn (screw
press) NgnHUTEIN 60-65 DIANTALTYA
wagiIn153ATIERINTUD lnenisinse
Megrandiunaziluina1nsganduuead
522 WNlUIANT 91989M1L35N15U04 Baydar and
Akkurt (2001) uaz Prevc et al. (2015)

Table 1

thieyaunsdnuasdildannsdnyian
AATEAUIEUTBUNIEDRA tngdnsERnIw
wUSUTIU (Analysis of variance; ANOVA)

2z NIUNITNABDY LANAISAY
Tunsavuas siell wdasiindaiinisanen
FENTNLABUNUNITUS-NEAIAY WazhUad
faoavhmsAnwsernaeuiueneu-sunay
W.A. 2558

NANISNARDILAZIATAING

p9AUsENRUN IR Anduasindivenu
Tuudasfinduazulasiidos uansly Table 1
wag Table 2 mua1RU d1msSussAUsENEUNIY
Handuagzinfivesdeduniddinmuanslu
Table 3

Physical and chemical properties of soil in field no. 1 (in the palm plots)

pH Organic matter Electrical Content of macro nutrients (%)
(1:1) (%) conductivity (dS/m) N P K
6.04 0.86 1.63 0.07 0.01 0.13
Available nutrient elements (mg/kg)
NH,-H NO,-N P K Ca Mg
21.32 ND 5.46 66.69 1,003.29 81.76
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Table 2 Physical and chemical properties of soil in field no. 2
pH Organic matter Electrical Total Carbon/
(1:1) (%) Conductivity (dS/m)  Nitrogen  Nitrogen ratio
6.76 0.78 0.42 0.05 9.0:1
Available nutrient elements (mg/kg)
NH -H NO -N K
4 2
7.11 7.11 391 84.20
Table 3 Physical and chemical properties of bio-organic fertilizer
Content of nutrient elements (%)
N P K Ca Mg
0.79 0.24 0.46 1.12 0.50

Content of nutrient elements (%)

pH (1:10) OM (%)

EC (1:10) (dS/m)

C/N ratio

7.90 8.79

3.50

6.5:1

] ¥
= =1

wUasiinile Wudisendnaudasunduvas
neAsns Arvanuld dneiidiiu Jamdn
U5z IuUAstus
ANgIvesF UMy Tuiugnluulad
fivila 91nnnsldderts 4 nsmids wudr Taiwy
ANULANANNSEDTA (P>0.05) Luhgniuiu
anuldUHIAUENaNIUABNULAZBILABN
U 50 Wesidud (Table 4) ogslsinunis
Taefodnduafeiidfyenisaiyduln
YBINY WAardIMTUAIINGIAU FLUANAI
esmnvanetiad fundagn mednnisqua
waugnssu (Carrillo-Avila et al., 2015) uy

nslddeardaaiuanugaion1sasoliule
vosdu udtiifosR AT I ALANYTaiveY
FuusEnoumeuiiy weiuUasiinds fu
AoutsdiuuBunTngrauiUTuusg
omnsiuszlevideudis (Table 1) 33018
danansenunednvuENIIEssERid1Ayves
vz Tuldlouiy vausiisiadduraudnans
Muneniicrouttslndifsaiy Fafisrenui
vnvenenléTudvEwallosnnitaiugnasy
wazdswndey TasnsldviauazTunuled
uANFENINSNANHARBYLNARBNLYIUNU (Keshta
et al., 2008)
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Table 4 Means (£SE) of some agronomic characteristics of sunflower in field no. 1

SN Plant height Flower Day at 50%
(cm) diameter (cm) flowering (days)

No fertilization 119.9 + 50.8 92+038 58.50 + 0.29
30 kg/rai of 15-15-15 (N-P-K) 140.8 + 26.1 11.2+04 57.00 £ 0.63
200 kg/rai of bio-organic fertilizer  143.8 + 47.6 10.7 £ 0.6 58.50 + 0.69
400 kg/rai of bio-organic fertilizer  116.3 + 22.4 9.0+ 04 57.00 + 0.55
Means 130.2 + 12.9 10.0 + 0.4 57.75 + 0.68
F-test ns ns ns

ns = Not significant difference at probability level > 0.05

dnsudnuasnands Wosidudnzinig

& @ 6 9OJ o a a = 1 dy el
Wosdusindu waginiud wanilifianw
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Table 5 Means (£SD) of seed yield, shielding percentage, oil content and vitamin E of

sunflower in field no. 1

Vitamin E
Seed yield Shielding Oil content
Treatments (mg/kg
(kg/rai) (%) (%)

seeds)

No fertilization 7797 +21.79 56.25 47.14 + 0.51 438 + 61
30 kg/rai of 15-15-15 (N-P-K) 99.58 + 9.32 65.96 46.07 + 0.31 476 + 44
200 kg/rai of bio-organic fertilizer 120.47 + 25.54 55.56 40.21 £ 0.62 543 + 46
400 kg/rai of bio-organic fertilizer  59.58 + 6.54 60.00 40.03 + 1.58 459 + 7.0
Means 89.40 + 10.23 59.44 4361 + 1.75 479 + 45

F-test ns na na ns

ns = Not significant difference at probability level > 0.05, na = Not analysis
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Shabana, 1974)
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Table 6 Means (+SE) of some agronomic characteristics of sunflower in field no. 2

R Plant Flower diameter Day at 50%
height (cm) (cm) flowering (days)

No fertilization 150.6 + 12.7 10.6 + 1.8 49.25 + 1.50
30 kg/rai of 15-15-15 (N-P-K) 1555+ 9.0 113 £ 27 48.00 + 1.41
200 kg/rai of bio-organic fertilizer 160.8 + 12.4 114+ 1.2 49.25 + 1.50
400 kg/rai of bio-organic fertilizer  164.9 + 4.7 11.6 + 1.4 48.75 + 1.71
Means 1579 +6.2 11.2 + 0.5 48.81 + 0.59
F-test ns ns ns

ns = Not significant difference at probability level > 0.05

a 3 [} I [ d'd
NAKANLUAATDINIUAL T UL U N YL N
789U A SUINT WAL T 09N FILINA DU

Y

(Khan, 2001) d@msun1sanuluiuasnassdl

3
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wazliunnsneiumeada (Table 7) daumils

DumsredusoumunySuriainlugag 2-3
duaiusnveIn1sUgn osanifinsuiiadg
Tuituiduanuemdu sunevaiiu Samis
UsEUASTUS v v usng Tullvnaduldnuay
AaNLAN

Table 7 Means (£SD) of seed yield, shielding percentage, oil content and vitamin E of

sunflower in field no. 2

Oil Vitamin E
Seed yield Shielding
Treatments content (mg/kg
(kg/rai) (%)
(%) seeds)
No fertilization 99.89 + 5336 7633 +047 39.10 + 042 620 + 14
30 kg/rai of 15-15-15 (N-P-K) 12823 +4325 7433 +236 3850+ 212 618 +44
200 kg/rai of bio-organic fertilizer 90.29 + 20.57 7383 +0.71 39.70 + 0.42 620 + 25
400 keg/rai of bio-organic fertilizer 97.14 +25.01 7200+ 1.89 40.80 £ 1.70 527 + 99
Means 103.89 + 1672 74.12+203 3952 + 1.39 596 + 60
F-test ns ns ns ns

ns = Not significant difference at probability level > 0.05
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Abstract

This study aimed to investigate: 1) socio-economic attributes of farmers; 2) knowledge
and attitudes towards farming in accordance with the philosophy of sufficiency economy
of the farmers; 3) factors effecting attitudes towards farming in accordance with the
philosophy of sufficiency economy of the farmers; and 4) suggestions related to the
creation of attitudes towards farming in accordance with the philosophy of sufficiency
economy. The sample group in this study consisted of 272 farmers living in U-Mong
municipality, Lamphun province and they were obtained by two-stage sampling. A set
of questionnaires was sued for data collection and analyzed by using descriptive statistics
i.e. frequency, percentage, mean, and standard deviation. Also, inferential statistics

(stepwise multiple regression analysis) was employed in this study.
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Results of study indicated that most of the respondents were male, 61 years old
on average, married, and elementary school graduation or below. They had 4 family
members and 2 household workforces on average. The respondents had a farming area
for 3.56 rai and earned an income form farming for 86,234.30 baht per year on average.
They had farming experience for 28 years on average and were member of 3 agricultural
groups on average. The respondents contracted agricultural personal twice a year and
joined agricultural training/trips for twice a year on average. Moreover, they joined
agricultural tradition or activities for 3 times a year on average. They perceived new/
information about farming in accordance with the philosophy of sufficiency economy 27
times per month on average. It was found that the respondents has a high level of
knowledge and attitudes about farming in accordance with the philosophy of sufficiency
economy. They was a statistically significant relationship between attitudes towards
farming in accordance with the philosophy of sufficiency economy and the following
factors: agricultural personal contact (sig.<0.05), agricultural training/trip and knowledge
about farming in accordance with the philosophy of sufficiency economy (sig.<0.01)

According to results of the study, the following were suggestion for creating attitudes
towards farming in accordance with the philosophy of sufficiency economy: 1) promotion
and extension of the philosophy of sufficiency economy in farming; 2) adoption of the
philosophy of sufficiency economy to cope with climate change and economic crisis; 3)
creating activities promoting farmer participation in the adoption of the philosophy of
sufficiency economy and; 4) instilling consciousness of livelihoods in accordance with the
philosophy of sufficiency economy to children of farmers.

Keywords: farmer attitude, philosophy of sufficiency economy, sufficiency economy

farming, Lamphun province
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Table 1
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A number and percentage of farmer on the basis of a level of knowledge about

farming in accordance with the philosophy of sufficiency economy

(n=272)
A level of knowledge about farming in accordance No. -
with the philosophy of sufficiency economy
Low - -
Moderate 163 59.93
High 109 40.07
X =1453 Min-Max =9-20 SD.=2.298

Table2 An average mean score, standard deviation, and a level of attitudes towards

farming in accordance with the philosophy of sufficiency economy

(n=272)
Attitudes towards farming in accordance with _
the philosophy of sufficiency economy >D Description

Moderation 4.15 523 Agree
Reasonableness 4.33 .459 Agree
Good immunity 4.30 .450 Agree
Knowledge condition 4.16 476 Agree
Virtue condition 4.36 .509 Agree

Total 4.26 407 Agree
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Table 3 Factors effecting attitudes towards farming in accordance with the philosophy of

sufficiency economy of the farmers

Independent variable

Dependent variable

Attitude toward farming in
accordance with the philosophy

of sufficiency economy

B t Sig.
1. Agricultural personal contact .035 2.582 010
2. Joining agricultural training or trips 051 3.720 000"
3. Knowledge about farming in accordance .085 7.842 000"
with the philosophy of sufficiency economy
Constant 2.829 21.166 .000”
R?* = 0.483 (48.3%) F =83.554 Sig.F = 0.000"

¥, ** = Significant difference at probability level 0.05 and 0.01, respectively
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Factors affecting adoption corn planting technology of
farmers in Phawo sub-district, Mae Sot district, Tak province
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Abstract

The objectives of this study were investigate: 1) Socio-economic attributes of farmers;
2) adoption corn planting technology of farmers; 3) Factors affecting adoption corn planting
technology of farmers; 4) Problems encountered and suggestions about of farmers corn
planting technology in Phawo district, Tak province.The sample group in this consisted
of 288 farmers obtained by Two-Stage Sampling. A set of questionnaires was used for
data collection and analysis by using frequency, percentage, mean, minimum, maximum,
standard deviation, and regression statistic.

Results of the study presented to 1) most of the respondents were male and married.
The average age of respondents was 39 years old and not educated. The area for planting
16 rai of corn on average, annual income average 104,000 baht, average debt 86,788
baht. 2 household workforces in family. Farmers are members of agricultural institutions

(87.85 percent). Farmers who are not members of the agricultural institute (12.5 percent).
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Contact with agricultural extension officer average 1 time per year. Most of the agricultural
news received from television (67.63 percent). Experience in planting 7 years old corn.
Experience in agricultural education/training officer average 1 time per year. 2) Acceptance
corn planting technology of farmers had a moderate level. 3) Factors affecting acceptance
corn planting technology of farmers in Phawo district, Tak province have 2 factors were
sex and contact with agricultural extension officer have a relationship adotption corn
planting technology of farmers in Phawo district, Tak province.

Problems encountered and suggestions about of farmers corn planting technology
in phawo district, tak province. High cost of growing corn agriculture farmers need higher
prices and chemical slower price and want the staff to come to the advice corn planting
increase.

Keywords: farmer adoption, technology of corn planting, Mae Sot district
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Table 1 Anaverage mean score, standard deviation, and a level of adoption of corn planting
technology by farmers in Phawo district, Tak province
(n=288)
Adoption corn planting technology of farmers _ o
In Phawo district, Tak province X >D. Description
Prepare area 2.83 .568 Moderate
Treatment 3.12 .966 Moderate
Harvesting 3.11 914 Moderate
Marketing 221 1.024 Low
Total 2.81 .868 Moderate
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Table 2 Factors affecting acceptance corn planting technology of farmers in Phawo district,

Tak province

Independent variables

Dependent variable

Adoption corn planting technology of

farmers in Phawo district, Tak province

B T Sig.
1. Sex .186 4.179 .000**
2. Age .001 474 636
3. Education level .000 -.003 .998
4. Marriage status -.001 -.007 .995
5. Area for planting corn .005 1.729 .085
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Table 2 Factors affecting acceptance corn planting technology of farmers in Phawo district,

Tak province (Cont.)

Independent variables

Dependent variable

Adoption corn planting technology of

farmers in Phawo district, Tak province

B T Sig.
6. Household total income -2.080E-007 -.558 578
7. Debt -2.673E-007 -1.686 .093
8. Household workforce .060 1.964 .051
9. Membership of Agriculture Institute -.044 -726 468
10. Contact with agricultural extension officer .143 3.231 .001%**
11. Receive agricultural information .002 1.299 195
12. Experience in growing corn .001 .160 873
13. Agricultural education/Training 014 561 575
Constant 2.485 14.122 .000
R* (0.170) 17.00%
F 4.309
Sig. of F 0.000

¥, ** = Significant difference at probability level 0.05 and 0.01, respectively
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Creating a marketing mix of strawberry farmers in
Samoeng district, Chiang Mai province
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Abstract

This study was conducted to investigate: 1) socio-economic attributes of strawberry
farmers in Samoeng district, Chiang Mai province; 2) preparation of strawberry marketing
mix of farmers; 3) factors having relationships with the preparation of strawberry marketing
mix of the farmers; and 4) problems encountered and suggestions about preparation of
strawberry marketing mix of farmers. A set of questionnaires was used for data collection
administered with a sample group of 261 strawberry farmers. Obtained data were analyzed
by using descriptive statistics i.e. percentage, mean, and standard deviation. Chi-square
testing was also employed.

Results of the study revealed that most of the respondents were female, 51-60
years old, elementary school graduates, and married. They mostly had less than 5
household members and 5 agricultural workforce. The respondents had 6-10 rai of
agricultural land and earned an income form agriculture for 150,001-200,001 baht per
year. Most of them not perceived news/information about strawberry but had never

attended a training about strawberry. The respondents prepared strawberry marketing
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mix on place, product, price, and sale promotion at a high level. There was a statistically
significant relationship between the preparation of strawberry marketing mix and product
based on age (Sig.=0.010), place based on income form agriculture (Sig.=0.043), and sale
promotion based on an income earned form the agricultural sector (Sig.=0.012) and
training (Sig.=0.011). In terms of price, there was no a statistically significant relationship
found in this study.

The following were problems encountered in the preparation of strawberry marketing
mix: 1) epidemic and pests; 2) lack of data about distribution channel about strawberry
market; 3) lack of reliability of consumer about quality control; and 4) a low price of fresh
strawberry. The following were suggestion for concerned government agencies, educational
institutes, and private development agencies: 1) construction of knowledge about
production process standards and safety for consumer; 2) extension or promotion of
body of knowledge about packaging or brand which attracts consumers; 3) construction
of knowledge about public relations or advertisement to access consumer; 4) construction
of the market and feasible location for public access; and 5) extension of knowledge
about yield quality keeping after harvest and during transportation.

Keywords: marketing mix, strawberry framers, Samoeng district, Chiang Mai province
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Table 1 Level of the preparation marketing mix of strawberry farmers in Samoeng district
Chiang Mai province.
(n=261)
Preparation marketing mix of — o
strawberry farmers X >0 Description
Product a.17 0.83 High
Price 3.93 0.78 High
Place 4.27 0.84 High
Promotion 391 0.78 High
High = 3.68-5.00, Moderate = 2.34-3.67, Low = 1.00-2.33
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Table 2 Factors having relationships with the preparation of strawberry marketing mix on

product of the strawberry farmers in Samoeng district, Chiang Mai province

Variable X d.f. Sig.
Sex 2.686 4 0.463
Age 1.562 12 0.010*
Education attainment 3.386 20 0.472
Marital status 2411 8 0.211
No. of household member 4.472 a4 0.381
No. of agricultural workforce 5.973 a4 0.780
Incomes earned form the agricultural sector 5.623 16 0.351
No. of agricultural area 3.739 8 0.143
Strawberry news/information perception 4.631 a4 0.411
Training about strawberry 6.732 a4 0.357

* = Significant difference at probability level 0.05
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Table 3 Factors having relationships with the preparation of strawberry marketing mix on

place of the strawberry farmers in Samoeng district, Chiang Mai province

Variable X d.f. Sig.
Sex 2.684 4 0.452
Age 3.255 12 0.563
Education attainment 3.687 20 0.919
Marital status 7.864 0.452
No. of household member 4.361 0.265
No. of agricultural workforce 4.462 4 0.896
Incomes earned form the agricultural sector 9.422 16 0.043*
No. of agricultural area 1.462 0.463
Strawberry news/information perception 3.275 0.254
Training about strawberry 1.475 4 0.652

* = Significant difference at probability level 0.05
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Table 4 Factors having relationships with the preparation of strawberry marketing mix on

promotion of the strawberry farmers in Samoeng district, Chiang Mai province

Variable X d.f. Sig.
Sex 3.573 a4 0.433
Age 5.386 12 0.578
Education attainment 8.576 20 0.237
Marital status 5562 8 0.244
No. of household member 2.488 a4 0.766
No. of agricultural workforce 4.472 4 0.119
Incomes earned form the agricultural sector 6.452 16 0.012*
No. of agricultural area 2.733 8 0.522
Strawberry news/information perception 7.874 4 0.453
Training about strawberry 6.354 4 0.011*

* = Significant difference at probability level 0.05
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Abstract

There are several factors involved in banana tissue culture including plant nutrients,
types and concentrations of plant growth regulator. This study aimed to investigate the
effect of coconut water and benzyladenine (BA) levels on shoot induction of Musa (AAB
group) “Namwa Mali-Ong” under aseptic conditions. Explants of the banana were cultured
on Semi-solid Murashige and Skoog (MS) media with the addition of 30 ¢/l sugar and
8 ¢/l agar. The pH was adjusted to 5.7. The experimental design was 2x4 factorial design
in CRD with 4 replications, factors including percentage of coconut water (0 and 20%)
and of BA concentrations (0, 3, 4 and 5 mg/\). Data were collected over a 12 week period.
The results showed that coconut water had no effect on shoot induction of the bananas.
BA concentrations made a significant difference in the number of shoots induced compared
to 0 mg/L BA. Interaction effects were found between coconut water and BA. A combination
of 0% coconut water and 4 mg/l BA showed the highest level of shoot induction at 3.5
and 5.0 shoots in week 11 and 12, respectively.

Keywords: banana, plant tissue culture, plant growth regulator, coconut water
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Table1 Number of banana shoots observed after 12 weeks of cultivation on semi-solid
MS medium added with coconut water and/or BA at various concentrations

Number of shoots per explant

Treatment
Week 8 Week 9 Week 10 Week 11 Week 12

Coconut water (%)

0 1.00 1.13 1.53 a 2.06 a 278 a
20 0.80 0.88 1.03 b 1.19 b 1.22 b
F-test ns ns ** ** **
BA (mg/)
0 0.00 b 0.00 b 0.00 b 0.00 b 0.00 b
3 1.25 a 1.44 a 1.88 a 231 a 256 ab
al 1.25 a 1.38 a 1.81 a 244 a 3.19 a
5 1.13 a 1.19 a 1.44 a 1.75 a 225 a
F-test *x% *x %% *% %%

Coconut water x BA

0+0 0.00 0.00 0.00 0.00 d 0.00 d
0+3 1.38 1.63 2.25 2.88 ab 338 b
0+4 1.50 1.75 2.38 350 a 5.00 a
0+5 1.13 1.13 1.50 1.88 bc 2.75 bc
20+0 0.00 0.00 0.00 0.00 d 0.00 d
20+3 1.13 1.25 1.50 1.75 ¢ 1.75 bc
20+4 1.00 1.00 1.25 1.38 ¢ 1.38 cd
20+5 1.13 1.25 1.38 1.63 ¢ 1.75 bc
F-test ns ns ns * *x

V(%) 17.76 19.43 20.74 26.94 26.90

ns = Not significant difference, *, ** = Significant difference at probability level 0.05 and

0.01, respectively (Data were transformed using (x+1) for analysis)



9. WannssunisiNuns 1(1):69-76
J. Agri. Prod.

Coconut water (%)

BA (mg/l)

Figure 1 The banana shoots observed after 12 weeks of cultivation on semi-solid MS

medium added with coconut water and/or BA at various concentrations
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Abstract

The experiment was conducted by research evaluated 137 cultivars of red kidney
beans. Evaluate cultivar to estimate heterosis for vegetative characteristic and yield were
performed and formed heat. Line no. 026 had height of bush higher than other line. Line
no. 091 had number of nodes higher than the other line. Line no. 037 had the most
number of branches. Line no. 074 had number of pods per plant higher than the other
line, Line no. 031 had number of seeds per plant higher than the other line. However,
line no. 053 had seed weight per plant higher than the other line. The results of Mok-
Cham red kidney bean cultivar for 15 lines number, the ones that planted in the Khun
Wang Royal Project Development Center, KW-3-9 and KW-5-9 had higher bush. And Line
KW-1-9 had number of nodes, number of branches, number of pod per plant, number
of seeds per plant and seed weight per plant had higher than the other. The effect of

the difference location for red kidney bean seed production Mok — Cham cultivar. Showed
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height of bush was not different. Plant performance were greoom at the Khun Wang
Royal Project Development Center and the Royal Project Development Center Mae La
Noi had higher yield than the Royal Agricultural Station Pang Da.

Keywords: Red kidney bean, Royal Project, Highland
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Table1 The characteristics of some selected Red kidney bean planted in The Royal

Agricultural Station Pang Da

e o, Height No. of No. of No. of No. of  Seed weight
(cm.) nodes branches pods seeds  per plant (g.)

Population
Maximum 59.4 8.4 5.6 12.5 36.2 20.2
Mean 41.6 7.3 37 6.7 18.9 10.5
Minimum 29.9 6.0 2.7 3.6 9.1 a.7
S.D. 4.5 0.5 0.6 1.2 3.9 24
Selected line
026 59.4 8.0 3.9 9.1 225 10.8
031 51.9 7.2 4.2 10.8 36.2 18.8
037 43.5 7.3 5.6 7.0 21.5 11.6
053 41.9 6.9 4.1 9.5 29.1 20.2
074 40.4 7.6 4.1 12.5 20.8 13.6
091 46.2 8.4 3.7 6.7 18.4 9.9
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Table 2 The height and yield components of red kidney bean varieties Mok Jam’s 15
Verities of elementary plant tested production phase. During the growing season
October 2014-February 2015

Varity Height No. of No. of No. of No. of  Seed weight
ari
(cm.) nodes branches  pods seeds  per plant (g.)

MLN-1-9 37.2 cd 10.4 ab 6.6 abc  10.0 abc 29.2 b 18.6 abc
MLN-2-9 35.4 cd 9.4 ab 5.6 bc 7.4 bc 25.2 bcd 16.0 bcd
MLN-3-9 33.9 cd 9.4 ab 7.0ab 10.8 ab 28.8 bc 18.8 ab
MLN-4-9 30.4 cd 78b 4.6 bc 9.2 abc  26.0bcd 15.8 bcd
MLN-5-9 49.2 ab 9.0ab 5.4 bc 7.4 bc 27.2 bcd 16.2 bcd

KW-1-9 41.8 abc 13.2 a 9.0 a 14.4 a 526 a 28.0a
KW-2-9 33.2 cd 10.0 ab 5.8 bc 10.4 abc 27.6 bc 18.6 abc
KW-3-9 50.4 a 10.0 ab 4.4 bc 6.8 bc 19.0 bcd 11.6 bcde

KW-4-9 32.8 cd 740 5.0 bc 5.8 bc 17.0 bcd 11.6 bcde

KW-5-9 50.4 a 9.2 ab 6.2abc  10.2abc  28.6 bc 15.4 bcd
PD-1-9 38.2 cd 6.0b 34c 3.6cC 6.8d 32e
PD-2-9 36.4 cd 74b 4.2 bc 5.2 bc 13 bcd 6.6 de
PD-3-9 32.4 cd 6.0b 34c 3.6cC 8.2 cd 5.2 de
PD-4-9 39.8 bcd 72b 4.6 bc 4.6 bc 12.2 bcd 7.0 cde

PD-5-9 36.6 cd 78Db 4.6 bc 5.4 bc 16.0 bcd 8.0 bcde

C.V. (%) 14.2 34.7 32.6 46.6 46.7 45.0

¥ ** = Significant difference at probability level 0.05 and 0.01, respectively by LSD
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Table 3 The height and yield components of red kidney bean varieties Mok Jam’s of

elementary plant tested production phase in the Royal Project area. During the

growing season October 2014-February 2015

Varity Height No. of No. of No. of No. of  Seed weight
(cm.) nodes branches pods seeds  per plant (g.)
Mae La Noi 37.2 9.2 a 5.8 ab 9.0 a 27.3 a 17.1 a
Khun Wang a1.7 10.0 a 6.1a 9.5a 29.0 a 17.0 a
Pang Da 36.7 69 b 4.0b 45b 11.2b 6.0b
F-test ns * * * * *
C.V. (%) 16.0 15.8 24.1 48.8 6.1 18.6

ns = Not significant difference, * = Significant difference at probability level 0.05 by LSD
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Preliminary effects of calamus powder (Acorus calamus L.)
on storage pests infestation in corn seeds
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Abstract

Calamus is a medicinal plant, which has potential to control storage pests. This
experiment was aimed to conduct a preliminary test on the efficacy of seed-coated
calamus powder on insect infestation. The experiment was designed by factorial in RCBD
with 2 replications and 2 factors e.g. 1) different amounts of calamus powder of 0, 7.5,
15, and 22.5 ¢ and 2) containers; hemp, plastic and calico. Corn seeds were coated with
assigned amounts of calamus powder and packed in each different container for 6 months.
Insects were monthly identified and counted. Corn seeds were weighed at the end of
the experiment. The result showed that only corn weevil adults were found in corn seeds.
The adult numbers of corn weevil in non-coated seeds exponentially increased during
the first 5 months, especially during second and third month of storage, and dropped in
the sixth month. Two-way ANOVA analysis found significant effect of calamus powder on
the numbers of corn weevil in each different months through 6 months (P<0.01).
Furthermore, effects of container type and its interaction were statistically significant on

second and third storage month only. The comparison of final and initial 300 ¢ seed
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weights showed that the final weight of non-coated seeds was almost a half of its initial
weight while weight losses of coated seeds after treatments with different amounts of
calamus powder were not lower than 13%. In conclusion, calamus powder could efficiently
control the storage pest in all type of containers in this study. However, intensively
understanding on the toxicity, application, types of crop seeds and intolerable insect
pests as well as chemical components of calamus, which grown in Thailand, would be
useful for application of calamus medicinal plant in the purpose of preventing agricultural
commodities from storage pests.

Keywords: calamus, storage pests, corn weevil, corn
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Figure 1

Amount of adult corn weevil found in different storing periods (for 6 months). Dot

line is the fitted Exponential function with its regression equation and R-square
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Total 23

¥, *¥* *** = Significant difference at probability level 0.05, 0.01 and 0.001, respectively
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Manuscripts submitted for publication should be of high academic merit and are
accepted on condition that they are contributed solely to the Journal of Agricultural
Production. Submission of a multi-authored manuscript implies the consent of all the
participating authors. All manuscripts considered for publication will be peer-reviewed

by at least 2 independent referees.

Submission checklist

Manuscripts submission must include title page, abstract, keyword, text, tables,
fisures, acknowledgements, reference list and appendices (if necessary). The title page
of this file should be include the title of the article, full name, official name and affiliations
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