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Figure 1 Type of earthworm A) Red — earthworm, B) Gray — earthworm
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Figure 3 Soil Structure changes after having earthworm
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Figure 4 Earthworm species



HERSeBUNIY Anldiiounu
Yendnyaldifaudu (Vermicompost)
ynefa enniigduveingenag s
wazdunIdaldifounududldudnu
nsvUIuNTIosaae LI mqimdntiunely
aldvedldidounu uddsuaeduyasenin
Megng Jayaiiliaidnvugidudade

9. WanNssuNISINUAS 2(1):1-10
J. Ag od.

fismesiveglugunfivaunsainluldla
TudSinaiigs uasfigduniddnnumn Gy
navunnnanlevinlagldldsoufuvesdund
Alddeuiuiudly wagsiunsdesaasly
Sldudriumeeenin yaldideuiuiliFoni
“Jovsinyaldfioudu” (Fig. 5)

Figure 5 Vermicompost

vwiinyaldideuu wnefs dildan
nsgvrumanantendnyaldideuiu (Hudhd
IfanmsuiaasvouayvegdunIsiladu
ownsvatldifeuudaduilueaduosiiadn
wals! waziAweIRne uierhilldanTan

il | N

=

/e

VERMIC

vl lddouauidn Tnatdmiindilaays
Snwandureanardiiman adetilaa
lifindumnily fdwdsznevvessigemsiiy
wazqauvsEvangvia (Fig. 6)

R
)

Figure 6 Fermented water from Earthworm
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NAUINITVDINDNLALHAAUNITARTTE
(Synsepalum dulcificum) fgnluuvninedeusily

Flower and Fruit Development of Miracle Fruit Tree
(Synsepalum dulcificum) Grown in Maejo University
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Jintana Samart” Nutthapong Hongthong and Theeranuch Jaroenkit
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Division of Pomology Faculty of Agricultural Production Maejo University Sansai, Chiang Mai 50290

" Corresponding author: Jintana.kaew34@gmail.com

Abstract

Flower and fruit development of miracle fruit tree (Synsepalum dulcificum) grown
at Division of Pomology, Faculty of Agriculture Production Maejo University, Sansai, Chiang
Mai were studied. The finding showed that miracle flower occurs on the branch and stem.
Once develop to be more mature, the peduncle will be elongated. Miracle flowers were
perfect type containing 5 sepals, 5 petals and 5 anthers with filaments are about 4.0-5.0
mm long. The superior ovary has 2 lobes and style is about 5.0-6.0 mm long. There are
6 stages for flower development taking about 87-90 days. Size of flowers is small with
the full length about 1.0 cm for fruit development, (from 0.3 cm - long to red ripe (2.0
cm —long)), it takes 40-60 days. There are 5 stages of fruit development and miracle fruit
is classified as stone fruit with pattern of development as simple sigmoid curve. The fruits
change color from green (young fruit) to pink and finally red (ripe fruit). Edible portion
increase from 42 percent at the beginning to about 80 when ripe.
Keywords: miracle fruit tree (Synsepalum dulcificum), flower development, fruit

development
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Figure 1 Flower parts of Synsepalum dulcificum
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Figure 2 Stages of miracle (Synsepalum dulcificum) flower development classified as
stage |, small dot (a), stage Il, tiny ball (30 d, b), stage lll, elongatd shape (31-60
d, ¢), stage IV, white-color break (60-65 d, d), stage V, stigma seen (65-67 d,
e), and stage VI, dried petal (87-90 d, f)
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Figure 4 Flower size of Synsepalum dulcificum during development
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Figure 5 Fruit of Synsepalum dulcificum
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Figure 6 Stages of miracle (Synsepalum dulcificum) fruit development classified as fruit

setting (a), green bean (b), white or light-yellow bean (c), pink bean (d), and red

bean (e)
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Figure 7 Stages of fruit development
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Figure 8 Fruit size of Synsepalum dulcificum during development
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Figure 9 Weight of Synsepalum dulcificum fruit during development
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Abstract

This research aimed to know the effect of yeast extract combination with fish extract
organic fertilizer on growth of Dendrobium aphyllum in-vitro culture for plantlets
production of medicinal orchid under organic system and save cost. The various
concentrations of yeast extract (0, 1, 1.5, 2, 2.5 or 3 ¢/l) were added in each treatment
which contain 2 mUL of fish extract organic fertilizer and they were compared with VW
media (control). All treatments were supplemented with 150 ml/l coconut water, 100
g/l banana pulp, 20 ¢/l sugar and 1 ¢/l activated charcoal. The result showed that the
stem number of D. Aphyllum was highest when their shoots were cultured in media
which contain with 3 ¢/l yeast extract, while their stem growth and number of root were
not significantly different in each treatment. The longest root length was obtained when
they were cultured in VW media for 30-60 days and data was significantly different with
other treatments. Therefore, this present study cloud be concluded that we can use the
media which contained 2 ml/l fish extract organic fertilizer and add with 3 ¢/l yeast extract

instant of VW media for D. aphyllum in-vitro culture and this media should be applied
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with 150 ml/l coconut water, 100 ¢/l banana pulp, 20 ¢/l sugar and 1 ¢/l activated charcoal
to enhance the growth of plant.

Keywords: Dendrobium orchid, Yeast extract, Organic fertilizer, In-vitro culture
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Table 1 Stem growth of Dendrobium aphyllum at 7, 30 and 60 days after culturing
Number of Stem length Stem width
Treatments stems (cm) (cm)
7 30 60 7 30 60 7 30 60 Days
VW 1.1 16 21 21 25 33 03 03 03
FE+YEO.O g/l 1.0 14 1.7 18 22 26 03 03 03
FE+YE10g¢/l 1.1 16 22 21 27 30 03 03 03
FE+YE15¢/l 1.0 17 22 23 27 25 03 03 03
FE+YE20g/l 1.1 15 22 23 29 31 02 03 04
FE+YE25¢/l 10 18 23 22 28 31 03 03 03
FE+YE3.0g/l 1.0 23 28 25 28 29 02 03 03
F-test ns ns ns ns ns ns ns ns ns

ns = not significantly different
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Table 2 Leaf growth of Dendrobium aphyllum at 7, 30 and 60 days after culturing

Number of Leaf width Leaf length
Treatments leaves (cm) (cm)

7 30 60" 7 30 60 7 30 60 Days
VW 44 51 66 03 03 04 1.1 12° 15
FE+YEO.Og/l 43 49 49 03 03 03 1.0 1.0° 12
FE+YE1.0¢/l 44 49 45 03 03 04 1.1 1.2° 15
FE+YE 1.5¢/l 42 43 37 03 03 03 1.2 11° 12
FE+YE20¢g/l 43 50 46 03 03 04 1.2 13" 16
FE+YE25¢/ 47 51 46 03 03 03 1.0 12° 13
FE+YE3.0g/l 45 49 46 03 03 04 13 15 16
F-test ns ns ns ns ns ns ns * ns

ns = not significantly different; * = significantly different at p < 0.05
Means comparing by Duncan Multiple Range Test.
@ Number of leaves decreased at 60 days after culturing because of dry leaves occurred

at the lower part of stem.

Table 3 Root growth of Dendrobium aphyllum at 7, 30 and 60 days after culturing

Number of roots Root length (cm)
Treatments

7 30 60 7 30 60 Days
VW 1.7 3.7 53 0.3 1.2 26°
FE+YE 0.0 g/l 0.3 1.3 2.7 0.0 0.5 1.1%
FE+YE 1.0 g/l 0.8 3.3 5.2 0.3 05  1.2°
FE+YE 1.5 g/l 1.4 2.2 2.5 0.3 0.4 0.8
FE+YE 2.0 ¢/l 0.9 15 2.4 0.2 03 04
FE+YE 2.5 g/l 1.3 3.6 55 0.3 0.7° 0.8
FE+YE 3.0 g/l 1.1 3.0 4.3 0.3 0.5 0.7
F-test ns ns ns ns ** **

ns = not significantly different; ** = significantly different at p < 0.01

Means comparing by Duncan Multiple Range Test.
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Figure 1 Growth of Dendrobium aphyllum at 7, 30 and 60 days after culturing

nsthdedunddiminaneududy
2 ml/L sdunsiinansadinaindasluenms
Feandeliigewadednlluanmuaende
Tonansiadgyiliunndeaingns VW wagwui
nsiansanndad 3.0 ¢/l SaiueImsans
Jothminuaniuuliulisuumiogegn e

WieuAuluemsgnsdus NHadanaILans

Thiudndanuduldldlunisiidedunse
diUanuavansarindasmldifuemsdmsu
Geandliisesmedodmiluanmisonide
mfﬂLﬁmmmﬂmmigmﬂa%um%‘éﬁmﬁﬂﬂm
Sufuasatadariiasensiivaneaudmsy
nMaasuenaasliisosanaidodinlinin
wazUinadlndlAsatugnsenms W



ndeyavesdrinilinauazaienen
waluladnsiauniin 2550) ldEimsiaset
UsinausnomsveanguieBuvidiininyan
wuan dUSunal N (0.98%), P (1.12%),
K(1.03%), Ca (1.66%), Mg (0.24%), S (0.20%),
Fe (160 mg/l), Mn (50 mg/l), Cu (30 mg/\),
Zn (12 mg/l) UagdlansnIuaAunIsiasayuesiey
ewn 90n@u (4.01 mg/\) Iutussisaau (33.07
me/L) wag lalalaiiu (3.05 mg/l) dauluansann
Sadfindnunsiviiedieuldidudiunay
Tupmmsnui Jdulszneuresansnng laun
Nitrogen (9-12%), Sodium chloride (0-0.5%),
Protein (50-75%), Amino nitrogen (3-5%),
Carbohydrate (4-13%) wag 318U 14U
thiamine (3n13u B1), inositol Wag nicotinic
acid (8384, 2553) uarlunsalvedanse1ms VW
(Uszenans, 2538) fafiauazUSunaansiaiii
Idviodns ldun Ca (PO) (200 mg/l), KNO,
(525 mg/), MgSO,.7H20 (250 mg/V), (NH ) SO,
(500 mg/l), MnSO_H O (5.7 mg/l) uaz
Fe (CH,0,)..2H O (28 mg/\) |

ndoyadwiunansliiiuinansiitin
Tlun1swdouomnsdsndaelilugns vw
fvdauazUsuasinermsilndidsaduiy
gnsledunidiminuaniantuansatndad
vauzidgaduluemsiidnisleedunid
drniTnuansaufuarsasndad da1ssui
unndtlugns VW Ae windmdu uagais
muaunaiaiulaiy Miduasddnlums
Wwigesivaisiuiy wasg1alsinulung
wisnewnsdmiudeandaslilunismaass
adei] IiAnensBunidaun Wun ndae (100 o)
wazthugnin (150 m) $audelunngns

9. WanNssuNIsINUnS 2(1):23-31
J. Agri. Prod.

2WN5 FansiiunareuazdiueniINInsLE
saluermisdimsulasaiazvensusun
sunanelilneliegud weannlutugnsn
1an5919130Ue NiANEIAYFONITIA3YTOI
= gj = a a a6 a aa
W Iunsiinsnezdlu nIndunsd nsailinasn
6" = 1 a a
wazgesluuiivngy eandu uay lelaladuy
Fadwensgniiundnlusmsinigides
A A A ~ ' a ' ¢ v
ooy Iieduasunisuugaa il
a adg ' % a
N993YMLSY wazaenseRunIsUasuwlal
mMenmenneesives lnelanglunisideenaield
(Molnar et al., 2011) Wu TusuIdeves
Jualang et al. (2015) MANUIMLNIII 10%
(v/v) lugnsenmns MS dnasienisiaunves
Wslaresuluiusulenlunanglsl Dimorphorchis
rossii WagmaAstuens sy 15% (v/v)
fnaradnuanlulasmMINeNTINTNNTU Lay
diinlavuinis nuewsly NIENTIEEITNEY
(2553) $18971UINATAITONWNTIU TN
= 6 a S a a =
finsaueanasin wse IMINUT (11.1 mg
Tuddunanilonais 100 ¢) Tunisiwiziaes
Weadendeldiinisuinais Usuia 100 g
WALlueMIgNT VW (Vacin and Went), KC
(Knudson) kag 12 MS (Murashige and Skoog)
P ¢ v v '
wiaidealustanesunalsldananing wudn
NSLANNAIBTNARDNITLATYATUUINTN VD
Wslamasu S1uiumie Awugavve J1uly
LAYAINNYILUNRA (Akter et al., 2007)
% Y a v & ! =1 v
ndayasnadaiatunanunduldled
ASANTINAIBLAZUINENIITIBLALEITNIN
Wi wazansmIuRUNssAulnvesiivly
230 T VW saumidlugasdeduvsduminua
swfuasaimandannie Faduriavesans
UTuaansluo s Ndnason15193gvedrie



@ 9. WANNSSUNISINUAS 2(1):23-31
J. Agri. Prod.

WAZIIUIUTINALULANANITUNSEDR Laenals
ANNUNANITNARDINUIT TuulUuUDI1UIUY
1 A a o a
puaMuIulunsalfuansanadan luusuin
A a £ = Yo a v a e
Aty Inomulataiinisiiuansanndas
3.0 ¢/l luwnsgnsdeduniduminuand

° 2 = o & &
TUINLDAAIER Av 2.8 Ban Fanallenaluna
INANTALTUUS U UVDINAU LYU thiamine
(andu B1), inositol wag nicotinic acid %38
nsnezilu Nleanmsiiuasanndadluaimig
=2 a A ~ ' a1 a U a &
FaflUSunaunaandtemsiliivansaindad
AT TITENTEIMS VW i usinaea Ll
VRADA LA 3 Y UBITIUIUNUBLD DA
a 1 A Y va o &
Wealyl Matlenaiilesarnndrgldiuinuies
TunmsAnwndussesfiasglundsudy way
AstUsSunuansanadadluasatliduinne
dmiuszezmsiasguesnaeldiingn §ain
NIV Jualang et al. (2015) laseauld
NAsansanagas (0.2% w/v) luenmsiaes
néneldl Dimorphorchis rossii Tusgegluslnpasu
| | a P a a &
drednasuliinisiiudsunuvedllsinaasy
aa W oA | a o 2 v
75 waldfinasenisiasguaziauluidudu
9a9lUstAABsY AatuNalmAnAINUTALIU
O A A A R A P PR AGY B
JggunidumiinUanriuiunmsiiuansaringan
Tuormsiaseanaieliidasanadaslnaluanin
Yaaalien ngvitn1susunsanwiiulusas
52853 EeINEe Ll 1TU ALLANSINZIIER
s2aLlUTlRADTY SIUDNTLULAULARL LN LAY
yIn15USUUSUINS I asan A gAMLY
a A A o a v a ¢
ANLAULN BT UTUNAVBIUS U UANSAN A AR
MNUITANADNITIATYUATNI1TVEIENUT VD
v v d;j al [
naelilidesanaesluseld

#3UNAN3IRY
nwan1sIdeaguladnaiunsaiide
Sunidiminuataudud 2.0 mUL sauifu
arsanadad 3 ¢/l wldunuemsans VW
dmsuidseanaaeliisesemededmlldluanw
Uaonide wazAITUsEENAGRTEINILALNTSLAY
s 150 mUL ndaeven 100 o/l thena
20 g/l wag WU 1 g/l LﬁaLﬁmaﬁiawmwsﬁuq
AMmsUTIsALETUNTS YDA

nnAnssuUsENA
VBUDUANYUANYUNTIRENEIN I
ward LaTUIVINITNYAT UNINe1Fauly
UsgdnUauyssuna w.A.2561 wazveun
AMENANNTTUNITINYAT UMINIFEULLT

A o (%

ouATIEMiTosan uvinIde

L@NEISD19D9
UseAans 1Noudl. 2538, mALANISHNLLAL

¥
=1

\elgeiv. 1o toa wIuRe 18, ngamnne.

ddnfinauazatgnaamalulagnisiaun
fifiu. 2550. Lonansiiienisaneven
wiAlulad gaanuTuasnalulagnisinmu
it naaianniiau nTgnTanusLa
annsal.
drinlnvnng nsuewde NsENIIENsITNEY.
2553. AuA1n1davuinisiunalyd.
Tsaiu yuyuannsaln1sinyns wns
Ussinelng 9110, uunys.
gy

9300 Myduiiand. 2553, ansannda.
AviulanInendans 10(2): 84-89.



Akter, S., K.M. Nasiruddin and A.B.M.
Khaldun. 2007. Organogenesis of
Dendrobium orchid using traditional
media and organic extracts. J. Agric
Rural Dev. 5(1 & 2): 30-35.

Jualang, A.G.,, R. Jawan and S.J. Spiridrin.
2015. Effect of yeast extract and
coconut water on protocorm
proliferation and growth development
of Dimorphorchis rossii. Acta Biologica
Malaysiana 4(2): 59-63.

Molnar Z., E. Virag and V. Ordog. 2011.
Natural substances in tissue culture
media of higher plants. Acta Biologica
Szegediensis 55(1): 123-127.

Ng, T.B., J. Liu, J.H. Wong, X. Ye, S.C.W. Sze,
Y. Tong and K.Y. Zhang. 2012. Review
of research on Dendrobium, a prized
folk medicine. Appl Microbiol
Biotechnol 93: 1795-1803.

9. WanNssuNIsINUnS 2(1):23-31
J. Agri. Prod.

TianZi team. 2016. Dendrobium aphyllum.
Available: https://www.natureproducts.
net/Dendrobium/Dendrobium
aphyllum.html (March 1, 2019).

Yang, D., LY. Liu, ZQ. Cheng, FQ. Xu, WW.
Fan, CT. Zi, FW. Dong, J. Zhou, ZT. Ding
and JM. Hu. 2015. Five new phenolic
compounds from Dendrobium
aphyllum. Fitoterapia 100: 11-18.

Zhang, C.F., L. Shao, WH. Huang, L. Wang,
ZT. Wang and LS. Xu. 2008. Phenolic
components from herbs of Dendrobium
aphyllum. Available: https://www.
ncbi.nlm.nih.gov/pubmed/19294851
(March 1, 2019).






021581SWANNSSU
n1 uAns

JOURNAL OF AGRICULTURAL
TION

0. WamNssuN1sINums 2(1):33-44
J. Agri. Prod.

nsAlineuvesIsvnagusunguiuanuazsiussunuw
Tuiuamniana snanaeazing Janiaasin

Operation of Coffee Growers and Processing
Community Enterprise Groups in Thep Sadet Sub-district,
Doi Saket District, Chiang Mai Province

WRANWUS UATAIUUI Wia AndAsTiAd waldssa e unnsasl Leanstisiy wae
3559w YSumsduia
Chaleomphun Bhudtanon, Phahol Sakkatat’, Phutthisun Kruekum, Napharat

Vetchasitniraphai and Teetawat Purintrapibal

aviTnsaduaSiLazdoasinuns AugnaANIIINMSINYRT Iinendousld Swindedusl 50290
Department of Resources Development and Agricultural Extension, Faculty of Agricultural Production
Maejo University, Chiang Mai 50290

" Corresponding author: phahol@mju.ac.th

Abstract

The objective of this research were to study personal characteristics, socio-economic
of coffee growers and processing community enterprise member group, to study the
operations of coffee grower and processing community enterprise group, to study the
relationship between various factors and the operation of coffee grower and processing
community enterprise group, and to study problems and recommendations of coffee
growers and processing community enterprise group, Thep Sadet Sub-district, Doi Saket
District, Chiang Mai Province. The population used in the study were 146 coffee farmers.
Data were collected by questionnaires. Analyze data using description and Chi-square
test.

The study found that most farmers are male, aged between 41-50 yeas, have
completed high school education, have marital status, having 3-4 family members, 1-2

household labor, most have income 150,000-200,000 baht per year, have agricultural
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area 1-10 rai, mostly receiving news from agricultural extension offices and had previously
received agricultural training. The operations of the coffee grower and processing enterprise
are at a high level. Factors that relate to the operation of community enterprise, coffee
growers and processing group; in organization such as gender and training, the raw material
production includes training, finance and account including training.

Problem and suggestion regarding the operative of community enterprise, coffee
grower and processing groups, such as member’s operative have delays receiving incorrect
costumer order; such as order duplicate products repeat production errors in the
production process and recording revenue wrong expense.
Keywords: operation, community enterprise, coffee growers and processing group

UNANED

maelundiifinguirasdifofnudnumsiugudiuyena iwsugie wovdsnumesandn
JamAsmrunguiugnuazisguniu ednwmssidunuvediamRagusunguiugnuay
wUsgUnun ilefnwanuduiusseinetladesnag Aumsdidunuvediavisgmunguian
wazlUsgUNUN LLazLﬁaﬁﬂmﬂmmLLaz%’aLauaLLuﬂumiﬁwLﬁmmsuaﬁmwﬁaﬁqmuﬂdmﬁﬂqﬂ
wazuUsgUnLu Tushuamwada sunenosaziin Smindedl Ussvnsildlunsfnuide
Ao nwasnsguannundiuan 146 au usiuTndeyalaglduuvaeuniy Ainseideyalag
ARANTTIUN waznsianf Chi-square test

msfnwnud inwnsnsdnlvgidunane fengoglutas 41-50 U sunisAnwsedudy
TseuAnwneulans anuniwausa J9uiuaundnluasaundd 3-4 AU J9IUIULTRIUNIAIY
nsnwastuasiiou 1-2 au d@ulugiiswwla 150,000-200,000 vnaed IS uiudivh
msinuss 1-10 13 dnlngldsutnasnndmiiidaaiunsinues uazdnlnainedisu
nsfineusufifendomnadnumsinuns ML dunuYeamAgNBUnaUEUankaskUTIUN N
oefluszduann Jedeiiiimnuduiusiunmsiniunure HamRagurungugugnuazidsguniu
AURdANg tauA A wazn siinsumseust Mmumsndawazingiu laud nsidhiunseusy
wazAuNIRiuLaz Uyl Tewn nsdisumsausy

dmsuilymuasteiausuuziferiunsidunuveiaviagusunguggnuazuussy
nul utlyvnnsufoinmsdidunumuvihfivesaundn Sgmnlunisviarandilovesandn
dlnssdununahifeaiuard edygminsddussdourlifnnsnanaud
LﬁmmiﬂmwmmﬁamslﬁaLﬂa'wmmamamiusﬁy'umaumiﬁmLﬂém‘vﬁaﬁlmLLUigﬂsummimam uay
Haymnistuiinsesu-setis SeihliRedymiitussuunsidatluunds

o/

AdAn: NSl Javiaguvu ngudugnuazulszun N

v



AN
nunduiviasugafidifyviani
vaslneivihseldliumnuasnsUassyana
3,000 a1uum lagluael w.e.2549-2553
paAnILNdnIsI81eieg1euIn iliaiu
aeansldwdnniunvealssuuusguniun
TuUsemadfinguain 47,000 fu Tud w.e.2549
v 67,000 s Tud) w.a.2555 Tuvsipeniy
nandnn unluuszmenduanasagrenaiios
desnnsenuiinndndunaiu vils
inwasnsUTulasuldugniivduuny 1wy
g1amn31 Undudngdy wavldua 1HeRnlw
NANANI9anaIan 429,878 15 Tut w.A.2549
widelies 279,060 1s Tul w.e.2556 il
HARAAASIY (AEVNTTUNI, 2559)
fugnusignanil v dusiuslstas
Yoway 78 lnounasgniidrdyeglunielsd
loun davdagams szues gawniondl nsxd

a ad v & W
UATAITITUINY UTLAIUATUUS W dIUNU

'
@

a Y a A ¥ 1 a o
D1INIUNTUNENTDYRY 22 LL‘IﬁaQUQﬂ‘V]ﬁ’]ﬂiU@

o

eC®_ QN

Tunrawmdle Toun JeniaTesln 1Feesie
wilgpageu An Fevinlikananlliieanene
AufoImsveslauuUTsUTRLTY il
nsthansalsemAiiuTuge Lasdaus
Suit 1 unsiau 2553 neldanunnadian
nsAEsaLBeu (AFTA) Usewdlnallanain
Trdwdrnuas Tngann18undiudaniw
warnundsaguindeiosay 5 uazdoray 0
puddu Feilansenusioinunsnsgranniul
Tudsene gusznauniswusguniuninednd
wannuruaznund1L5aguanasUssne
unumssutelulssne Ussmeaguadluniswan
nunvaalve Town Ussmaeaunuuwasdulafide

0. WamNssuN1sINums 2(1):33-44
J. Agri. Prod.

feusemmmaniannsondnniunilinande
genduazFuyunIsHARFINIY NsHARNIL
vodlvedslianunsaudsduivdonuuls uay
\lesandagiiumuniunvesinedesay 70
vosnunlstadnduamunany Fanwnsnsa
n5U1395nw1 denalvinandniadelsas
136 Alandu luvaigiaruiivgniduaiuiien
Ussannidesay 30 vesnulstadiienun
Toinandnda 250 Alansustels Fefiilefiugn
ffosninaunauan HandnadvesUssing
Jai nsEmsaanumswazannsalldduiunis
gnsmAnS NN 2552-2556 a1usn
vssquihmngldlusziuviadesandadasiu
sudszna Wanunsavenenalamadming
10l 2557-2560 g AEC SuTuiignanmngsa
nundeasaiau laslneddnenindiu
nsulssUuaziidneninlunsudnuaydsaen
wn Fefunsimuluszezdeludndudes
Javigmsenansniun lagniun1susmsianig
LUUATUNAT (Supply Chain) Uuﬁugmmm
Anenm (Potential) Wazdnanuaivasniuwnlng
fianndausing narni guaneth Tasmsuia
UsEAnSAnnISNEn ansunuUNITHER NS
ANAIMLAANTUNGUINTFINAING NITHER
nusamnzAutasmsugudnansenamng s
wsgunul uitelansnsaifughaudnu
Tuondeusialy (ns3vINsnens, 2560)
fuamada uenanasduiiuiiign
udhesuden infeuasndnenulutiuiou
nuamiusiafouiiunay uAnduny “mana
pondBIUILMUNUIaRa” udh nely
Autrvessuaviunatanslnauvisd Sann
uemaliiugniunens i inanvane



@ 9. WANNSSUNISINUAS 2(1):33-44
J. Agri. Prod.

Y a & oA o aa
210U NLWNUTLIUNUNLAIULT WAL W AN
AuANANgALianTsvesUseinalng Jagn
v & “ =< ”
NI “AwNLERD

2

Auwmniads Wunundaeiug
91519419 100% fignuuTigeansesy
thmziasEsing 1,000-1,500 wastuly Sanm
gliemiadoudrabunaeniad vinlduande
nmunesdivesiuammanaluudnaniun
fldnuamAfindunen saviiuiauass 3
nuiidfidaedusiomn 3 sedu fe Mdeu
Anana wazddy sunurllushuammiaia
\ulsmunifinszansegviunansiiuiilaiag
suldflvg) Fasdanurlazlvinaunmiidlelssu
uasuansaus fiesils nmsdasenduiania
quut,ﬁ@miﬂqﬂ nIWEn wagn1sulsguiudn
N Favu 4 e T ngunuiaoethudies
WNEAD NFNTITRINRUIWMIERY NudUan
MuHazHARNWHBUNISUUUL NgUN N
WnLanaLasn1sLUsIY 1nen1ssiunguued
nwRINEELTL WA 2531 qudiannlasimeans
Uules Inensdaaiunnussnunsndn way
aduayudademswdn iufunisaataun
nGuLesNS FoNlLT 1..2552 msUsudeu
Tassairsnguiiiel faenndesiuduauadn
flanas Tnewdeifiosanznssunissiuienis
dewheionfieandunoumasiiuny uay
nshnredoansvesndulisansitu mady
aundnuesis 4 nguldiEnsseauruaudnlng
vy 7 TIwIuu 75 Y (100 Unsevy) 13
518l991NaINTN 7,500 U FesaeN iy 4 Uae
vy 5 A9 68 uuay 46 U lagiliau
s18ldnaunn 6,800 vm uag 4,600 UM

PEITU MIUSINSIAMIF U LTe T 4 ngu
TEEmsiaundntievuiniunelivdanisue
nandnilanitag 1 vimdlunuueingy uae
{nNzUIUNTAIUANANAMNTHERLAZUUTTU
Tilaumsgudensiu (Traveller Freedom,
2558)

AR ANYITAlN1ANYINTTALTUY
YasdaunayuvunguUgnnuiaynswlssu
Ml fuamaia suneneuania Jamin
odwal ilelimnuiiitadverlstheidavisna
Aan1sAdunwIamnaguvunqul Ugnuas
wuagunIuw LﬁaLT;JuLmeﬂumiﬁmmﬂ%’uﬂqq
wazgdaasuMsALluNUIeINgNIaUAYN Y
Juq Afmnuaulaiiaunguiaviavesny
vioffaulaFunedinguiamaaguey 14
ansnsasiunulugenudisaedieiung uas
anunsosegenlUilugusznounisgsnavun
gauuazvuIANaneialy

A HUNN5IY
UsgunsnslunIsAnYnIT8Ae LNYASNS
Ugnnwnfduanndndamiaygusuluivn

q
PEUamNEAD Usenaume ngudamna

e

eﬁ

=),

U
WA 3 LA o
1YY NNADLULULUNNLEARND EQLiEN‘WGLJU’]

-2

< 1 ¥ a a a6
nMuvlnmada ngudugnuazkannIunBun3e
Urudeud uagnwlmanauasniswlsgy
Mun 11w 146 au MFITeATaladniuns
av 5 A o/ = A
THensusReuiugel w.A.2559 faseunainu
W.A.2560
mafunuTdeyalaeld deyanfvgd

u 9 Y
'

NBNAT AN wazawITeniietosive
tanludeyaiugulunside uavdeyaugugl



Tneliuvuaeunuuedosielumatiususm
Yoyaarninunsninguiavisguvuiivgn
nurflusituiishuammada sunenesafin
Javiadednd 4 ngu Fauszneusie nau
JamAgury nunaesUniles wiade
JuSsaimNUnMans nguuanuazkdn
MuHBUVEETIUUIUL Lagnurnianauas
nskUsgUNILN

nshasgideyanmaada Tadedl 1) ns
3mezﬁé’ﬂwmzﬁu§md’mqma \FISYENI LAy
daay uwarnsiasginsaliuvnuvediavig
guyunguUgnuazuUsgunun asunelagly
adfiBanssaun (Descriptive Statistics) &4
Usgneushemiesas Anady uazAdeuy
AU 2) MIlaTsivndadefifirnudiiug
fun1saliuauveiamiaguungugugn
wazsUsgUmun lushuawmana sneneeseio
Jiadiesing Inensla@da Chi-square test
ey 3) N15ATIzlgn LazdolausluzYes
neRsnslditnsiaussinniazdnngudeya

HAN3338UAzIAT0l
é’nwmxﬁugfmd'suqﬂﬂa LATEEN wasdenu
YaIEINTNIF RN BUNFURUGNUATIUSTU
nuw

HANISANBINUIT dUBAnNguIaInia
guuadwlvgdumenne Anduseway 63.1
flongeglugae 41-50 U Andudovay 47.8
sosasnilony 51-60 U Anludeway 32.6 uaz
flong 31-40 U Anludosas 19.6 aunsiinw
sefudusisoufnvimeutats Andufosay
67.4 sosanndulszandny Andudesas

0. WamNssuN1sINums 2(1):33-44
J. Agri. Prod.

173 dussondnwmoudiu Andudesas 153
aundndaviayuyuynaulaniunmausa i
Snuandnluaseuass 3-4 au Andusesay
69.6 S89ANNAIUILANTN I UATOUAST 5-6 AL
Anduseuay 30.4 F1UIULTIIUNIAY
MnuRsuAsISeu 1-2 Au AnluSesay 86.9
fis1ele 150,000-200,000 U mael Andu
Sauay 71.7 sesasunilsrelaunnnin 250,000
vmeel Amdusesay 28.3 LnuaInsiag
dndlvafisnauituiinsinums 1-10'13 Ay
$ovay 78.2 sesauniiuiiinininunsog
11-20 15 Anlufesaz 21.8 iy nqu
au13nIamiaguuynauldTuY11a1591n
Wnihiidaaiunisinens uasnnauaoiif
AIHNBUTN

nMsAEuUYeEmRAYNTUNUEUgNUaY
wUsgunIun

nsfnwinsaiunuredamiayLyy
naudUgnuazuUsgunuflushuammans loe
NFINTEAUNTANLIUNUYDIA NN YU YY
WU MIsuiunureiamiagaungugUan
uazuUsgUMueglusziuinn (Auady 4.50)
lnefisnwaziBanudavau lown A1ue9ANs
fnsidunuegluszduann (@uade 4.57)
JRIRAUNTAAIALAEANATENITANTUY
ogluszuinn (Aade 4.55) funsnanuas
NuaiuayunsHaniinsaliunuegluseau
17N (Fade 4.55) wagdnunsvnyBuaznisiu
fnsdfusuegluszduann (Aade 4.48)
AU (Table 1)



@ 9. WANNSSUNISINUAS 2(1):33-44
J. Agri. Prod.

Table 1 Level of the community enterprise operation of coffee and product processing
farmers in Thep Sadet Sub-district Doi Saket district Chiang Mai province

(n=146)

Operation of coffee and product processing X S.D. Description

Organization 4.57 0.92 High
Marketing and customer 4.55 0.91 High
Production and production support 4.55 0.91 High
Account and finance 4.48 0.89 High
Total 4.54 0.91 High

High = 3.68-5.00, Moderate = 2.43-3.67, Low = 1.00 -2.33
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Table 2 Factorsrelated to the community enterprise operation on organization of coffee

and product processing farmers Thep Sadet Sub-district Doi Saket district

Chiang Mai province

Variable X2 d.f. Sig.
Sex 4.866 3 0.011*
Age 1.241 6 0.241
Marital status 3.462 3 0.253
Education attainment 6.264 6 0.574
No. of household member 2.001 3 0.175
No. of agricultural workforce 4.375 3 0.261
Income earned form the agricultural sector 1.275 3 0.623
No. of agricultural area 7.797 3 0.166
Community enterprise news/information perception 4.363 3 0.251
Training about community enterprise 2.386 3 0.010%

* Significant difference at probability level 0.05
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Table 3 Factors related to the community enterprise operation on marketing and customer

of coffee and product processing farmers Thep Sadet Sub-district Doi Saket

district Chiang Mai province

Variable X2 d.f. Sig.
Sex 1.462 3 0.223
Age 1.563 6 0.623
Marital status 4.264 3 0.251
Education attainment 1.674 6 0.583
No. of household member 4.125 3 0.475
No. of agricultural workforce 7.475 3 0.353
Income earned form the agricultural sector 8.251 3 0.341
No. of agricultural area 3.451 3 0.476
Community enterprise news/information perception 2.226 3 0.562
Training about community enterprise 2.462 3 0.050
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Table 4 Factors related to the community enterprise operation on production and

production support of coffee and product processing farmers Thep Sadet Sub-

district Doi Saket district Chiang Mai province

Variable x? d.f. Sig.
Sex 2.153 3 0.342
Age 1.143 6 0.551
Marital status 2.442 3 0.351
Education attainment 4.341 6 0.563
No. of household member 1.351 3 0.365
No. of agricultural workforce 4.353 3 0.251
Income earned form the agricultural sector 3.451 3 0.154
No. of agricultural area 3.575 3 0.435
Community enterprise news/information perception 2.441 3 0.173
Training about community enterprise 2.243 3 0.012*

* Significant difference at probability level 0.05
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Table 5 Factors related to the community enterprise operation on account and finance

of coffee and product processing farmers Thep Sadet Sub-district Doi Saket

district Chiang Mai province

Variable X d.f. Sig.
Sex 1.563 3 0.562
Age 3.352 6 0.522
Marital status 3.562 3 0.119
Education attainment 5.588 6 0.348
No. of household member 2.004 3 0.262
No. of agricultural workforce 4.375 3 0.674
Income earned form the agricultural sector 2.678 3 0.453
No. of agricultural area 3.673 3 0.563
Community enterprise news/information perception 5.462 3 0.748
Training about community enterprise 2.573 3 0.010%

* Significant difference at probability level 0.05
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Effect of fertilizer management and zinc foliar
on growth and yield of sugarcane
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Abstract

Effect of fertilizer management and zinc foliar on growth and yield of sugarcane var.
LK9211 was studied at Khanu Woralaksaburi district, Kamphaeng Phet province. The
experiment was laid out in 3 x 2 factorial in RCBD with 2 treatments including no-fertilizer
(control), organic and chemical fertilizer and zinc application rates of 0 (0Zn) and 26.5
mglL™ (+Zn) and 4 replications. The fertilizers were applied thrice each at top-dressed, 6
and 9 months after planting and zinc applications were foliar twice each at 6 and 9
months after planting. Growth and yield of sugarcane were collected at 13 months after
planting. The results showed that numbers of stalk per hill, stalk diameter and total
soluble solids were not statistically difference. Stalk length and yield of sugarcane grown
in organic fertilizer treatment were higher than control and chemical fertilizer treatment.
Zinc foliar displayed higher stalk length and yield than not foliar. Moreover, stalk length
and yield of sugarcane grown in different fertilizer management were differently response
to Zn application. Stalk length of +Zn was increased from 0Zn up to 36.8% when grown

in control, while the increasing was 22.1% in chemical fertilizer treatment and only 10.9%
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in organic fertilizer treatment. In addition, yield of +Zn sugarcane was increased for 30.3%
and 26.5% in control and chemical fertilizer but not differed in organic fertilizer. The result
indicates that Zn foliar enhance growth and yield of sugarcane grown in low fertility soil.

Keywords: Sugarcane, Fertilizer management, Zinc, Foliar
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Figure 1 Number of stalk per hill of sugarcane grown in different fertilizer treatments with
0(0Zn) and 2.5 [AMZn (+Zn) foliar. Error bar correspond to s.e. (n=4).
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Figure 2 Stalk length of sugarcane grown in different fertilizer treatments with 0 (0Zn)
and 2.5 [AMZn (+Zn) foliar. Error bar correspond to s.e. (n=4). LSD0 o bar indicate
statistical significance at P<0.05.
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Figure 3 Stalk diameter of sugarcane grown in different fertilizer treatments with 0 (0Zn)
and 2.5 [UIMZn (+Zn) foliar. Error bar correspond to s.e. (n=4).
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Figure 4 Yield of sugarcane grown in different fertilizer treatments with 0 (0Zn) and 2.5
UMZn (+Zn) foliar. Error bar correspond to s.e. (n=4). LSD005 bar indicate
statistical significance at P<0.05.
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Figure 5 Total soluble solids of sugarcane grown in different fertilizer treatments with
0 (0Zn) and 2.5 UMZn (+Zn) foliar. Error bar correspond to s.e. (n=4).
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Abstract

Sugarcane leaf is a by-product after sugarcane harvesting. Previous reports indicated
that the leaves content some substances inhibiting test plants. This study aimed to
partially isolate allelopathic compounds of sugarcane (Saccharum officinarum L.) leaf
and its inhibitory activity of germination and seedling growth against barnyard grass
(Echinochloa crus-galli (L.) Beauv.) and slender amaranth (Amaranthus viridis L.). Dry leaf
was extracted by the four times of 50% aqueous-ethanol giving crude yield by 1.4% w/w.
The aqueous-ethanol crude (original crude: OR) was partially isolated fractions by acid-
base technique giving acidic fraction (AE), neutral fraction (NE) and aqueous fraction (AQ).
The fractions were assayed against germination and seedling growth of test species by
petri-test method under laboratory condition. The concentrations of 1,250, 2,500, 5,000
and 10,000 ppm were investigated, and distilled water was used as control. The inhibitory
activity was significance depending on fractions and concentrations. AE fraction showed
the most inhibition on germination and seedling growth of slender amaranth and barnyard
grass followed by NE and OR, while AQ did not display the inhibitory effect of these
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concentrations. The inhibitory effect increased with increasing concentration. Slender
amaranth was more susceptible to the fractions than barnyard grass. These results indicated
that sugarcane contained growth inhibitory substances lead for further identification of
allelochemicals and development into natural herbicides for sustainable agriculture.

Keywords: Allelopathic, Sugarcane (Saccharum officinarum L.), Herbicidal activity
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(Sampietro, 2006; Sampietro et al., 2007b)
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benzoic acids ddlsnuennguans (fraction)
yesEsatanenuty dichloromethane a1n
Tudes Tuusenelnedesiuduouniu 3 Ju
fiugAdeuUgnogrsunuszana 80% vaq
Useinelneg
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Figure 1 Methodology of acid-base partition
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Figure 2 Amount crude yield of aqueous-ethanol extract in extraction times (a), crude

yield of each fractions (b)
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(b) Shoot length of barnyard grass

Control OR NE AE AQ

(c) Root length of barnyard grass

Control OR NE AE AQ

Figure 3 Effects of different fractions with various concentrations of sugarcane leaf

extract on germination (a), shoot length (b) and root length (c) of barnyard grass
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Figure 4 Effects of different fractions with various concentrations of sugarcane leaf
extract on germination (a), shoot length (b) and root length (c) of slender amaranth

dgunan1Innag

A1581ANYIVANN U DUAIULENIUDA
50% wetnnau Ti3snaansatamen 1.4%
LﬁaLwﬂﬂq'umié’ammﬁﬂﬂmwa WUII
Fuansidunsa (AE) ﬁqw%‘é’ug’qmﬁqammz
a3 RUlaTaIRUNAmE T IUNLaSRNLYY
innnduiilunans (NE) wazduni (AQ) uax
NUIRN VNI ANB B ULDRDETANANEIUN T
wgj1dun nansvaaesasiudeyalunisi
anavervluiauinatduarsiida Ty
Tusunan

LONE1D19D9

svdust yulwyadiwand. 2562, naves
anududuiiuanasturesenIuease
msannansataveTULAzYESaaTlawd
IlULAT. MTENTNEATULIAIT 16(1):
1-6.

stvdut wulnyadiwmy auned 29Anndl

hY) Y 9
'3

g3fnA noae uag vilugn ayu. 2563.
wavsansarindehanludes 16 meriug
FONTONUAZN SIS YFULIUDENNATEN.
MIAINWATULIAIT 17(1): 1-10.



@ 9. WARNSSUNSINUAS 2(1):55-65
J. Agri. Prod.

o '

Woll W3 13y WAuTwu uag 350
233l 2551. nMsuenaseadlansan
lunnsmAnuLAL. 1NIaTInerrans
MINYAT 39(3) NLAy: 492-495.

Gomes, A.C.C., AK.C. Gomes, D.P.D.
Magalhaes, D.F. Buss, N.K. Simas, R.M.
Kuster. 2016. In vitro phytotoxic activity
of Saccharum officinarum |eaves on
lettuce and weed Calopogonium
mucunoides. Allelopathy Journal 39(2):
177-190.

Laosinwattana, C., W. Phuwiwat and P.
Charoenying. 2007. Assessment of
allelopathic potential of Vetivergrass
(Vetiveria spp.) ecotypes. Allelopathy
Journal 19(2): 469-478.

Pangnakorn, U.and T. Poonpaiboonpipattana.
2013. Allelopathic Potential of Orange
Jessamine (Murraya paniculata L.)
against Weeds. Journal of Agricultural
Science and Technology A 3(10): 790-
796.

Poonpaiboonpipat, T. 2017. Allelopathic
effect of Barleria lupulina Lindl. on
germination and seedling growth of
pigweed and barnyard grass. Naresuan
University Journal: Science and
Technology 25(4): 44-50.

Poonpaiboonpipat, T. and J. Jumpathong.
2019. Evaluating Herbicidal Potential
of Aqueous-Ethanol Extracts of Local
Plant Species against Echinochloa crus-

galliand Raphanus sativus. International

Journal of Agriculture and biology
21(3): 648-652.

Poonpaiboonpipat, T., M. Teerarak, W.
Phuwiwat, P. Charoenying and C.
Laosinwattana. 2011. Allelopathic
effects of Arabian jasmine UJasminum
sambac Ait.) and preliminary test
estimation in its natural herbicide
activity. Journal of Agricultural
Technology 7: 1073-1085.

Rani, P.U., S.D. Sudheer and P. Devanand.
2006. Herbicidal potential of Breynia
retusa leaf extract on Calotropis
gieantea, Parthenium hysterophorus,
Datura metal and Tridax procumbens.
Allelopathy Journal 17(1): 65-79.

Sampietro, D.A. 2006. Sugarcane: Soil
sickness and autotoxicity. Allelopathy
Journal 17(1): 33-41.

Sampietro, D.A., M.A. Sgariglia, J.R. Soberon
and M.A. Vattuone. 2007. Effects of
sugarcane straw allelochemicals on
growth and physiology of crops and
weeds. Allelopathy Journal 19(2): 351-
360.

Singh, P., A. Suman and AK. Shrivastava.
2003. Isolation and identification of
allelochemicals from sugarcane leaves.
Allelopathy Journal 12(1): 71-79.

Spigno, G., L. Tramelli and D.M.D Faveri.
2007. Effects of extraction time,
temperature and solvent on concentration

and antioxidant activity of graph marc



phenolics. Journal of Food Engineering
81: 200-208.

Tesio, F. and A. Ferrero. 2010. Allelopathy,
a chance for sustainable weed
management. International Journal of
Sustainable Development and World
Ecology 17(5): 377-389.

Wichittrakarn, P., M. Teerarak, P. Charoenying
and C. Laosinwattana. 2018. Effects of
natural herbicide from Tagetes erecta
on Echinochloa crus-galli (L.) Beauv.
Allelopathy Journal 43(1): 17-30.

9. WaNNSSUNISINUAS 2(1):55-65
J. Agri. Prod.






021581SWANNSSU
n1 uns

JOURNAL OF AGRICULTURAL
TION

9. WannNssuNIsINUnS 2(1):67-78
J. Agri. Prod.

N1ANYIANEBAIENINF MU wasUTUTiEY
UTUuaTeAYUBIN 11U
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Abstract

A study of botanical characteristics and agricultural characteristics of stevia at Chiang
Mai Royal Agricultural Research Center (Mae-John-Loang) revealed that there were for 4
sample groups of stevia as of 1) big leaf with leaf hair stevia (BLHS), 2) purple young shoot
stevia (PYSS), 3) long narrow leaves stevia (LNLS) and 4) small shrub stevia (SSS). The
analysis of genetic correlations of four sample groups showed that they were all genetic
differences. The yields were harvested every 45 days after that all of sample groups of
stevia were maintained for the next harvest. The analysis of stevioside content showed
that PYSS has the highest stevioside content (40.58 g/¢DW), followed by SNLS, BLHS and
SSS (5.99, 5.94, 5.27 ¢/¢DW, respectively). The saponins contents in LNLS group was the
highest as of 52.00 mg/¢DW, followed by, SSS, PYSS and BLHS (51.1, 50.82, and 45.20 mg/

gDW, respectively). The antioxidant capacity of stevia was detected in early pre-flowering.
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It was found that antioxidant capacity in SSS group was the highest as 77.43 percent,
followed by PYSS, BLHS and LNLS (76.60, 75.20 and 73.40 percent, respectively). For the
phenolic content, it was found that BLHS group contained the highest phenolic content
as of 0.058 mg /gDW, followed by PYSS, SSS and LNLS (0.052, 0.050 and 0.041 mg/gDW,
respectively).

Keywords: Stevia rebaudiana Bertoni, stevioside, antioxidant, phenolic compounds

UNAnge

N13ANYIRNYULN NN BAIEANTUALINYUENNITINYATVBIMY NI 0 AUEITY
inwasvasaTadlyai-uslaeunats faindeduel nuimasggrunmsisiyiulareutisti e
iisuiutangieutaz g :1nMsUgnsIUTIME I LTlFaNMSdIa asnsanendnvae
AnuLAnAiuneduginenld 4 ngudnuae Ao 1) naululugiiivu (BLHS) 2) ndugendeou
@33 (PYSS) 3) nquluwaven (dindy, LNLS) uag 4) ngumsansidn (SSS) dun1siasien
AudiiusaiusnTIIvemE UL 4 ndu wuddianuuandsiumneiugnssian
sunandanuitansaiufesandangvng 1a 45 fu lunsiesizinyianaans
ailoles wuimanundusenseuding fvsinamsailoludinniian fo 40.58 ¢/gDW
sesasnde naxlunaven, ngululngfivy uaznguvsaiudn AUSinamsadilelodivindy
5.99, 5.94 war 5.27 ¢/sDW anua1diu dudunamnlufivluduna vy wuinlunaivanungy
Tuuave SUsinaanseludugeani 52.00 mg/sDW sesasnAe naumsawudn, ngueonsou
e waznqululvgjfivu fifUsInauanseIUTuiiy 51.13, 51.12, 50.82 waw 45.20 me/gDW
AAEU AuANEInsalunsiueyyadaszremvulutineueanaan wulmg v
naunsanaaniiAtmnansalunisiueyyadasyasan Anludesas 77.43 sesaunfe
vevungueangeudag, naululvgivu uasnguluuaven Andudesas 76.60, 75.20 uay
73.40 guddu wagnuitlumamnungalulngfvuiiAuifessesnousennen fuTunw
astlueAniadegegadl 0.058+0.01 me/sDW sesawnliud nawvungueensoudsng, ngu
nsjudnuaznguluauen AlUaasiiueaniadeintu 0.052,0.050 wag 0.041 mg/gDW
MNAY

o/

Adfiny: vy ansadileled ansdinueyyadase a1siiuedn



AN

e (Stevia rebaudiana Bertoni)
dnogluid Asteracea (Compositae) 1u
HYduanITeLend TaNwEAYAUNUNTIMTE
o o o . . g v
AULNIAN Ha19 Stevioside 7l9AILMINY
ARBLNAANTIBUN kardALMIUUTELN
300 wihwesnaglasa wenaniduduans
A = a o = P o
NluaaeIfun Weatsuivuiniansne
Wesnnligngegliiandsnulusianieg 210

va o 1 v A o Y

AuandRdenaludagduiinisdianldidu
AN AANUNINUAINTUOIMTHAZLATOIAY
UUszan legldunuihpansisusdiunse
Vv FeingusrasadAgyfeanUIunuuaaes
luems waziasesnudmiugdeanisan

o EEA A’ =V
ruwvseitendulsaumu Falianinse
Uilanthmaluuainasnne 1o Jegdudiina
ANENTINNITBIMNSUAZEN (98.) By IRl

£ aa I3 é’ = <
asannafilelesuidunziiouduansmiu
wiuihmals nghmnuidadufidesnisunnly
ANAMNTIUOINT WU Ussmaduiinisedsenn
ansaiileleita 50 duluusiagt) Fadlyarifia
220 d1umeaansansy (Brandle and Rosa,
1992) dnmseunnlildasannainvgvinu
Wuansmaunuihanalulszimesingg ldteani
30 Useine 1y Uu AU INIUE LAUIAN

a a A 13 = a a A

Poam LAY TaTuaus uLade dulatidey waz
Tl UUNLTUEE Y 9IANITOATHAZEIVDS
ansgausnwaznguuszinaluglsuaygnli
finsldansnnuainugmanududiuna
TuATe3hu AU W.A.2551 hag W.A.2554
audeU Usenelng 1nensensiasisuge
Usgnimeygyinliiinisudn uazdinyie
e mululszimalnenansd w.a.2545

9. WannNssuN1sINuns 2(1):67-78
J. Agri. Prod.

(U3EMIANTENTIETITNEY atun 262) way
Usgneliiansainaiiosalnalalediduing
LWoUUIMTAIAT N.A.2556 (UseNANTENTI
U dl v a v
asnsaiay atdun 360) lneenedatayaves
AMENTIUMITEINY I INgIRaULDIMNS
YBIBIANTBINSIATINEASIaraIrnIsawsiElan
WEUUIE¥1A (The Joint FAO/WHO Expert
Committee on Food Additives, JECFA) @glg
Usgiutaznuamaulansiy (Acceptable
Daily Intake, ADI) LaIR1UUIENIANTENTINN
fanan afeealnalalyn nuneAuIn @sane
< v = 1% I
Usaisanlungmnu Beuseneumeaiilolus,
= at L3 a a & a a L]
Sundlelante, Sunnlelend, Sunnlelund,
Sunmdlelend, Sundleledlaledie, suleled
aa 12 Y] v a
uazarleealulaled a1sannaInug1mITud
augaliliiludusenevemssiosiivsunm
anshunduaifiealnalalen samiavuelitdesnd
Souaz 95 YMTINUIA §949198991NURTFIY
DIANNTEINSHALINEAT Lavasansoutelan
LAanUsEa9ns (Codex, 2010)
nmnudaduiinasegianiaden
A al a = | [ a Ao W
Miauladnyiands msziluingAundday
lunsudnansupasaruiieaunm lneganie
Huslnanddgymvedlsagiu lsala lsa
WY kaglsaugise AduTuasiiudu
AUa1RU weananddeldnaunuuinialis
TUgnaMNITUNENDMT UALIATORNAVNAN
Fayg1efaniann TINVEAEIMNTIUATOIRN
wareIMshumsUsEImARBINsasRanalaan
Tungfwmududwauunn erfiludssmadgiu
wazus@a lainisldasainainugmau
NALNULINIANUDEI NN EIUUTENAIU
a a ] A . Y] a
fmssdavevuiedstmAg U avsgesism



@ 9. WANNSSUNISINUAS 2(1):67-78
J. Agri. Prod.

o119l Rebaudioside A ad gl
U 2008 wazuiunlaai-laan (Coca-Cola)
Tfansatnnavnundnasoshslulsemaiil
mMyouakTIaNeUsEmA dnsuusenelng
wurdineasnslufiuiidumioadodnludn
e 1mud U muedal sz o sud
Tudunnsgpamnsse M siazATesALYDS
Inefddinaudsuwladuldarsatnann
mﬁﬁmmumuﬁwmaﬁumﬁu (Wasle, 2557)
Yagduiinnsldarsadilelediduansuas

' v
yal v o

sannudwmiugAnesnismauaniiviniag
T duansusausiesamilupsesnu aus gney
gaAHu wazietuln Wudu ansaiile s
Iasuaugalildiluasussundhuems (food
additives) TunangUseing Wi Us1Ta 1nIva
wartu Tulssweansgesniougy ety
Jundnsuaiasuens (dietary supplement)
drululsemalnelud w.e.2545 d11nau
AENTTUNITRNIMNTHAZ LA oYY IRt ans
Aa ca o P v
amilelaananalaainng mnudueinis
AIUANLANIE hagRIMSNNAIUNANYDIAT
aAa & v v & o o va v
afiloludnodldiluamsdmivdNdenis
AuANdvtn (aneadld, 2554) nef1mIuda
o & A Aa 1l u oo a a ¢
JoJuivayulnsniadvivoufioandinumas
1 v = = a
wazwuinlung 1nudarsusenouiluedn
ADUUN9a9E 448.59 Tadn3u dudTunaiud
WALSTIU 5.10 Tadnsy wwulnilaa 5.30 Jaansy
LALINNAUT 16.50 Taansu FJPanansNlanay
Mgl vnulaviiueufoandinuigs
1 < a a v o £
aziluasusznouiluedn wg v utunly
I3 a A = o YRR
Jwaseshuviayulng Fanungd miugUae
Tsaumnnu Wesanluluresgnuiians
AssnIanilelen (stevioside) Fuduasiin

AYUIITULINNINUINIANTIY 250-300 L1 Lol
asaananlalvndsnudslidvinlienu uanand
UMV ARG IRITUNKIUNITANR
a3 (IR durawiaussyresdmiu
WLAh LN MW $1389719105) FIRITANUAINY
AU LI NALNULIANA I UNITIAAIUNINY
lueseshuyivdld Faussqlugednsandon
wapulavngisian auladie Fredunseniy
nn15UsELUAUNanalandn A9 a1
MMANGIIU HENDEYTU 128 NITAUULAS LAy
WMEWON WU TINIANE TN UNANLLE
FIUTTNOUMENINNEINITU 250 Hadniu uag
a a a o & Aaa  a a
U¥d 80 Hadndu Wugnsniid ndu wagsayd
@ a1 e a 3 <
Juimhilanelafian uenanue iz
A17UTITANIIUDIMITUALLATOIAUNUIRN
555U91A Hsavatantes lallindsuwas lugiu
Liansazadlusameduilan saunsliie
nsgadaluszuumsdesyinlvilnansieguslan
AdpenisanuindnuazMdulsaiuininu
Usztan 2 @sliAunIIuINIg IMIUNY
ANuFauligatis 200 sarngaLded nuen1IL
ANuuNIa-tua Turag 3-9 Tianumnuass
AADANTLUIUNISHARN UaInun1SuINvinld
LiAansiiyn wasiluasiueyyadasydiy
YzanmuLALal Fadmdulnsuinisiidnia
A P & a o a o
Wingannluianuduiwiakuuidsunauway
L o 1w s ' v a <
LUV RS Wadninnans lunaliinlsauzisa
NSV dililireisnaaunisiie
wiseUkyvnsegunm AinannsustnAvisvy
Wuusedusiognsls lumanssiiudm wevnu
Pregarems Jestuilunuazuinud snw
a v al aa 1 % & gj 1
vnue Swdlnadin wirduaud daluaglid
NARDIEUULIMNALULEBANEIANNUSLAA wazda



1 U 901 = U Yy
greanseauiinaluden SnwiUlelsa
W anudulafings einenlsa uaglse
W099290U9 uazanmoLadnesea LouAu
(@wadld, 2554) Tungmaudalsznaunie
aslulansn 52.8 Wesifud 1Ushu 6.2
Wosldud aflaleles 15 Weosidun afin 5.6
Wesidus diudn 20.4 Wesidud Juansnau
lowmasiiu ngulaswmesiiu nauadisea nau
Wanlhuees Uniluvensziie @15d 1w Aaslsila

= 1 1 1 Y =
wazuAlITIY wIanEnee) L eanesa waaldey
TWupadey loden wunidon dned wan
nsalusiu nnerdlurieg wu 9153tu ladu

a aa ) al =) a A =) a
gaiifu Nila-ovandu &29u wivledu widu
wiu leledidu nsnueanisfin nsangaiin
nsau lnadu evandu Jafiu Inlsdu wey

=) =1 a a a a a 1% 4
vislotiu Aenfiud Imdue @uly uazenld
finsthansaiaanuevmuanidlugaannngsy
gsvaneUszinn Jagduluuseinelnedinig
HanansaioealnalalenluszAugnamnssy
WWONALNUNITUNDT191AR 19U TEINA T
nszUIUNIHARLAAINATITE HlAsansdaasy
Tinunsnsugnlsvghunuliinniu laeang
Wunusalug s1neUintes 39uin
UATI19AUT TA8SUTDNY 1N TUAANI DU
o o a o a Q‘
drunduingAvlunisadnaisninuuignd
Tusgugaanvnssu ImheuninEnemsuag

= 4 & ! Y a
wsespunslukazitsUseima wazuslna
Taunsaieldusznousinisiaziasesnnly
ASLSoU Yrvann s TuasHanAulA
wegvuluiivasugiavesszna Taazgae
Tinwnsnsiiselanduasiaziiulnegiedsiu

9. WannNssuN1sINuns 2(1):67-78
J. Agri. Prod.

< ad
unInLAZITNT
Wynaasazn15IaNIsuUas

s v a

Wugvg mnunsiusndgnnageuly

) o

AUGITULNYATNAINTELNY (LUIDUNAT)

Y

o 1

AUALLUIDT BLNBLULTN JanTnidesin
U 4 ngudiege Ugnvenewuglagis
Indluudasignauin 1x3 wns svezdan
30x30 Lwufwms Ugnin 10 wuRues Ugn
wasag 1 nqudlegs aeldlsasoundann
I GREH

BN1INAAY
ﬁﬂwwﬁagan’jymﬁuimamsﬁuﬁﬂé’ﬂwmz
NRFUFIUINGALNITATUAULN ANULUY
TuiinvesdinAuaseaiugiiy (2542) 1Wu
anwrAULaENTINY dnwuglu aen A
msiSeivla warnslinanda daufivhuld
Usglominaydsnistdusylomd [Wudu sads
ns@nwiansadnyene dedeszezfuioly
ne Iy lannUsunauansaiileles 1ngds
HPLC semudundusensuiminuweoiie
fog13 (g/eDW) ansilueadanun Tngds
Folin-Ciocalteu reagent s189unatdu
fadnsunsaunadn sendudndnutaiia
#1989 (mg/gDW) tazanswluiiu 1nes Total
saponin colourimetry assay sreunatdy
faansusonsutminusiaeds (mg/gDW)
dmiuanuaiunsalunisiiueyyadase
srenuduiovasniodndrutuasidus (%)
msafafiduleiiiofnwAlnunainnaleni
Wugnssunseaulnadaniaiugnssy oy
nsiiumegsanlugounaindoue au
n333384 Doyle and Doyle (1987) anntiu



@ 9. WANNSSUNISINUAS 2(1):67-78
J. Agri. Prod.

AnwanulndIaniaiugnssuresfiduie
Aeg1e Iagldnsimsigvinnuduiusuuy

Agglomerative hierarchical clustering (AHC)

ATILIAMUAAINAAIYNINRUTNTTUA Y
wAlA RAPD

d1lugeunsegongeu U1IN1sdnn
Msuelnthundslils 0.2 ndu udrualulnge
Fflulasaumanliazidon wSaudimldvann
NAAD awnﬁuLau 2XCTAB buffer 371U
600 lulasans aslunaoniiwiould waihly
Unilgaumad 60 ssrniwaidea iunan 30 wdl
WWumaalswesy (chloroform): leleiedia
upanaged (isoamyl alcohol) dns1au
24 : 1§17 800 lulasans weune Tadniu
wéthluuies (centrifuge) Aiszdiuanunga
12,000 ¢ ﬁqmmﬁ 4 gerwaldea WJunan
5-10 Wit Mndugaanzifiladuuuadly
naeannandluy waidulalalnsniuea
(isopropanol) uudn s 600 lulasdns
ionnaeneufiduie wenue Wdhiu wily
w3 fgaumgil -20 ssmwaoa 1Hunan
10-20 Wit wdrhluwmdssfiannuisinas
gaungiuinfy Wwnan 5-10 wdl 9Nty
wlelelnswiueansld udafuueanased
80 Wasidud S1uau 800 lulasans uarily
Lm%aﬁﬂamﬁal,t,azqmmﬁwhlﬁu Wunan
5-10 w7l udueanesed 80 Wasidus fisly
wagyhatuneuiian 2 A Udeslinznouus
Tnensiarhitsld Wunan 20-30 wift 910ty
thunaganglu TE buffer 91431 50-100 lulpsans
\fudnwiansazaneAdueildigamad -20
paAaed wazyiINTInAMAINRAUTUM

ansavangiouelneiternilsalnadianing
13%a (agarose gel electrophoresis) A3
Wutureaaa 0.8 Wasidus Tu 1XTAE buffer
Wisuisuiuanududuvesfidueninsgu

NAN1TVIAABILAZITA!
ANWAIENINNEAEATIAZNTOIYLAULR

MnmsUgnsUTImgvuildanms
81579 @UNTARENANTULAULANAINUN
dugmineld 4 ngudnuase fe 1) lulwgivy
(BLHS) 2) songaudig (PYSS) 3) Tuuaue?
(I, LNLS) uag 4) nsarjandn (SSS) wsiidle
TUNNAN LU NIINITASYLAULR annLInaeM
WAZANWEN NN BANANTAUTRANUARI
muwuutufinvesdninAuaseiugie (2542)
wunldfianuusnasiusnnin Tnevegmanu
nnnquiteg1aidnuuziduliyudinge
vadnasludides aAnugs 2-50 WuRms
insupnned Tudlleuaznaniidu Yenan
Judnuae corymb svasfimunzaudiviu
\Fuifeeglutneusenaen engaenyszana
4 \wiaunaslan (Fig. 1, Table 1)

Turauefinanishinseianuduiusnig
fugnIsuveImg U 4 ndusegna Tdur
Tulugidau, sensoudua, luuaue1 way
nsjudn meedessnsluanavin RAPD
$1uu 8 3oy wasla3eaneluiana
%in ISSR $109u 4 indesmine Tduaufidue
Srunutianug 63 wau Wethuauidueilan
ATIEWAMUFURUSUUU Agglomerative
hierarchical clustering (AHC) WU 1M1
1 4 fhegafianuuaniemaiugnssuiun
(Fig. 2)



0. WamNssuNISINUMS 2(1):67-78

J. Agri. Prod.

Figure 1 Leaf and flower of Stevia rebaudiana Bertoni

Table 1
Bertoni

Botanical characteristics and agricultural characteristics of Stevia rebaudiana

Stevia rebaudiana Bertoni

Planting date
Evaluation environment
Type of planting

Vigour of the plant

12/2/2559
Tropical
seed

good

environment

- Topography

- Country of characterization and /or evaluation

- Crop agriculture

- Soil moisture

Mountainous
Higher-level landform
Perennial field cropping

Slightly moist

- Soil fertility Moderate

- Light requirement sunny
leaf

- Blade shape of mature leaf cuneate

- Leaf colour green

- Leaf colour variegation Present

- Number of lobes in mature leaf Few
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Table 1 Botanical characteristics and agricultural characteristics of Stevia rebaudiana

Bertoni (Cont.)

Stevia rebaudiana Bertoni

- Terminal leaflet Present

- Foliation density dense

- leaf margin colour lisht green

- vein colour lisht green

- leaf density High

- leaf type simple

- margin crenate

- venation longitudinal
stem

- stem branching Semi-erect

- Plant growth habit Erect

- Stem growth habit Erect

- Plant height 5-20 cm.

- Crown number per plant high

- stem color green

- Type of material received seed
flower

- Flower color white

- Intensity of flower color light

- Length of peduncle <5cm.

- Number of inflorescences per plant 11-29

- Time of flowering

- Type of flower

- Length of picking season

- Fertility of first flowers

- flowering

- days to flowering after emergence

- sex

4 month after planting
corymb
before flowering
good
every year
20

Female and male
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Figure 2 The analysis of genetic correlations of Stevia rebaudiana Bertoni

USUauaNsah9 Lo lgnnanun Fe fdUsunuansaiilolon wihiu 40.58 ¢/

Mnmslesgitiinueiileladiomn  OW sesasn tiud ndulusavem (dut),
Tagldinaiia HPLC Assay lusuvgvinuudas  nasiluluajiion uasngunseviandn Afusun
nguEIogs nudmamIuAiuTInaans  asadileled wiidu 5.99, 5.94, uag 5.27 ¢/
arlelasanniian lun nefwmungueenseu  gDW muandu (Table 2)

Table 2 Stevioside content (HPLC Assay) of Stevia rebaudiana Bertoni

Groups of sample Stevioside content (g/gDW)
1. long narrow leaves stevia (LNLS) 5.99
2. purple young shoot stevia (PYSS) 40.58
3. big leaf with leaf hair stevia (BLHS) 5.94

4. small shrub stevia (SSS) 5.27
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AAENNTalUNITATUATOYLADE TS
1NNITAATIENAINAINTOLUNITAY
BULABATE NUTMENIIUNGUNTINILEN SiAn

AaInsalunsinueyLadasyasan Andu

fovar 77.43 sesaunliud nqusengeuly
s, nqululngfivy wagnguluuauein
AnduSeuas 76.60, 75.20, 73.40 AUAAYU
(Table 3)

Table 3 Antioxidant capacity of Stevia rebaudiana Bertoni in early pre-flowering

Groups of sample

Antioxidant capacity (%)

1. long narrow leaves stevia (LNLS)
2. purple young shoot stevia (PYSS)
3. big leaf with leaf hair stevia (BLHS)
4. small shrub stevia (SSS)

73.40+0.01
76.60+0.01
75.20+0.02
77.43+0.01

UsuaunlUduwazUsunailuain
911n153ATIzRUSH e TUTulusiu
N IMIUNUI1 e munguluwaueidl
USunauansenluiiugaaawiriu 52.00 mg/gDW
seaaunlAln NguVsIaLEn, nqueengoy
fshe wangululvgyfivu iUdmaemse Uiy
fiaadewiiu 51.12, 50.82 uay 45.20 mg/
oDW suddiu (Table @) ilovhnsiaszeivi

Usunafluednianunlaeldinain Folin
Ciocalteu Colorimetric Assay WUIMEIMIY
naululuaifivy fUSmamsfiuednuinign
WU 0.058 mg/gDW Fasasulaun nau
gangoudlg, nauMsIIan, wae nauluwau
61 TS uaEnsUSinaiiuedniimun wihiu
0.052, 0.050 waz 0.041 mg/eDW MUEIAY
(Table 5)

Table 4 Total saponin of Stevia rebaudiana Bertoni in early pre-flowering

Groups of sample

Total saponins (mg/gDW)

1. long narrow leaves stevia (LNLS)
2. purple young shoot stevia (PYSS)
3. big leaf with leaf hair stevia (BLHS)
4. small shrub stevia (SSS)

52.00 + 1.35
50.82 + 1.80
45.20 + 2.50
51.12 + 1.05
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Table 5 Total phenolic compounds of Stevia rebaudiana Bertoni in early pre-flowering

Groups of sample

Total phenolic compounds
(mg galic/gDW)

1. long narrow leaves stevia (LNLS)
2. purple young shoot stevia (PYSS)
3. big leaf with leaf hair stevia (BLHS)
4. small shrub stevia (SSS)

0.041+0.00
0.052+0.01
0.058+0.01
0.050+0.00
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Preliminary Study of Genetic, Morphology and
Phytochemistry of Paris polyphylla Sm.
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Abstract
Paris polyphylla Sm. is perennial hurb with rhizome. The stem is 0.5-1.0 m above
ground. Leaves are found in a whorl of 5 to 10 leaves with broadly oval shape and parallel
edge. Petiole is brown. Solitary flower, with 4-6 green bracts. Fruit is capsule and round
shape with smooth surface. Seeds are red with orange. Plants are distributed in highland
about 900-1,900 meters above sea level. Generally, plants grow in late summer-late rainy

season and break dormant to summer. The utilization of plants is tonic medication,
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healing wounds and bruise. At present, Paris polyphylla Sm. is risk of extinction due to
slow growth and excessive harvesting. The main ingredients of this plant in saponins and
polyphenol. This preliminary study was conducted for plant samples from 10 locations
of Chiangmai (Doisaket), Samoeng, Mae Wang (Khun Wang), Mae Chaem (Mae Jon Luang),
Chiang Dao, Chom Thong (Khun Taeand Mae Dad), Chiang Rai (Wiang Pa Paoand Pang
Khon) and Nan (Mae Charim) which classified into 7 sample sites as Doisaket (S1), Samoeng
(52), Mae Chaem (S3), Mae Wang (S4), Wiang Pa Pao (S5), Chiang Dao (S6) and Mae Charim
(S7) which were genetically different. After classified by Agglomerative hierarchical clustering
(AHQ), all samples were separated into 3 groups as follow: group 1 composed of S1
(Doisaket), S2 (Samoeng), S5 (Wiang Pa Pao), and S6 (Chiang Dao), group 2 composed of
S3 (Mae Chaem) and S4 (Mae Wang) and group 3 was S7 (Mae Charim). For phytochemical
study, it was found that sample from Wiang Pa Pao (S5) showed the highest total phenolic
compounds of (0.009 mg/gDW). Sample from Samoeng (52) showed the highest antioxidant
capacity (23.63+0.03 %) and sample from Mae Chaem (S3) showed the highest total
saponins substance (32.26+0.65 mg/gDW.).

Keywords: Paris polyphylla Sm., saponins, antioxidant, phenolic compounds
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Figure 1 Morphology of Paris polyphylla Sm. collected in this study: leaves and flower
(A), whole plant (B), rhizome (C) and seed and seedling germinated from seed
(D)
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Table1 Morphological characteristics of Paris polyphylla Sm.

Paris polyphylla Sm.

Detail

Evaluation environment

Type of planting
Vigor of the plant

900-1,900 m.
Rhizome

not good

Environment

Detail

- Topography

- Country of characterization and / or evaluation

- Crop agriculture

- Soil moisture

Mountainous

Higher-level landform

Perennial field cropping

Slightly moist

- Soil fertility Moderate

- Light sunny
Leaf Detail

- Blade shape of mature leaf oval

- Leaf colour Dark green

- Leaf colour variegation Present

- Number of lobes in mature leaf few

- Foliation density whorled

- Leaf growth habit (attitude) Semi-erect

- Leaf type simple

- leaf margin colour green

- vein colour green

- leaf density intermediate
Stem Detail

- stem branching Erect

- Plant growth habit Erect

- Stem growth habit Erect

- Plant height 10-100 cm.

- Crown number per plant No tillering

- stem colour

- Type of material received

purplish green

rhizome
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Table 1 Morphological characteristics of Paris polyphylla Sm. (Cont.)

Paris polyphylla Sm. Detail
Flower Detail

- Flower colour light green
- Intensity of flower colour light
- Length of peduncle 11-15 cm.
- Number of inflorescences per plant <10
- Time of flowering June-July
- Type of flower spatulate, 4 linear acute ones
- flowering-flowering flowering in some years
- days to flowering after emergence 120
- sex bisexual flower
- calyx 4-10 lanceolate green leaves
- Length of picking season after flowering

160

140 +

120 +

Dissimilarity
g B

()
o
+

40 +
I

20 +

, | = 1 |

g G 3 3 a a3 3 3

Figure 2 Genetic correlation of 7 sample groups of Paris polyphylla Sm. using
Agglomerative hierarchical clustering (AHC) analysis
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Table 2 Total phenolic compounds of Paris polyphylla Sm.

Sample groups location Total phenolic compouns (mg galic/gDW)

S1 Doisaket 0.0044
S2 Samoeng 0.0066
S3 Mae Chaem 0.0035
S4 Mae Wang 0.0050
S5 Wiang Pa Pao 1 0.0090

Wiang Pa Pao 2 0.0042
S6 Chiang Dao 0.0044
S7 Mae Charim 0.0039

Table 3 Total saponins of Paris polyphylla Sm.

Sample groups location Total saponins (mg/gDW)
S1 Doisaket 28.20+0.20
S2 Samoeng 23.55+0.96
S3 Mae Chaem 32.26+0.65
Sa Mae Wang 22.68+2.18
S5 Wiang Pa Pao 1 17.15+2.14
S6 Chiang Dao 27.36+0.47
S7 Mae Charim 15.47+1.87

Table 4 Antioxidant of Paris polyphylla Sm.

Sample groups location Antioxidant capacity. (%)

S1 Doisaket 15.33+0.07
S2 Samoeng 23.63+0.03
S3 Mae Chaem 11.67+0.15
S4 Mae Wang 18.97+0.27
S5 Wiang Pa Pao 1 12.43+0.15

Wiang Pa Pao 2 13.73+0.09
S6 Chiang Dao 13.87+0.28
S7 Mae Charim 8.53+0.20
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