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Mungbean Variety “CHAI NAT 3”
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Abstract

Chai Nat 3 was certified by the Department of Agriculture on 1st March 2020. It was
selected from mungbean mutant lines of Chai Nat 36 variety irradiated with 400 Gy of gamma
rays and was selected and evaluated at the Chai Nat Field Crops Research Center between
2005 and 2018. Its average yield was 232 kg/rai which was 13 and 6% higher yield than the
recommended varieties, Chai Nat 36 and Chai Nat 72, respectively. The 1,000 seed weight
was 72.2 grams. Starch yield and quality such as starch past viscosity receiving from Chai Nat 3
are suitable for vermicelli processing. The percentage of starch was 58.37, which was 4%
higher than Chai Nat 36 and Chai Nat 72. Its starch contained high paste viscosity of 925 B.U.
The fresh vermicelli was high qualities with white, shiny and soft-sticky. Likewise, Chai Nat 3
gave a significantly higher yield of sprout, compared to the others. Its sprout ratio of seeds
to sprout was 1: 5.7. The sprouts receiving from Chai Nat 3 had high quality, sweet and crispy
without raw smell. In addition, Chai Nat 3 with characteristics of synchronous maturity,
high yield and large seed size which these characters had been acceptable from farmers.

Key words : mungbean, breeding, mutation
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Table 1 Yields and 1,000 seed weight of mungbean, Chai Nat 3, Chai Nat 36 and Chai Nat
72 averaged from Field Crops Research Center and farm trials carried out in the dry and

late rainy seasons in 2008-2014.

Yield (kg/rai) 5/ % relative to
Variety 7 >7 3 7 Mean
PT ST RT FT ChaiNat 36 Chai Nat 72
Chai Nat 3 219 245 231 234 232 113 106
Chai Nat 36 169 223 221 212 206 100 94
Chai Nat 72 215 225 222 217 220 107 100

1,000 seed weight (g)

Chai Nat 3 70.7 76.0 71.0 71.1 72.2 (102) 102 101
Chai Nat 36 68.5 775 67.5 705 71.0 (100) 100 99
Chai Nat 72 717 75.2 68.4 70.7 71.5(101) 101 100

1/Average from 2 locations Z/Average from 2 locations 3/Average from 3 locations A/Average from 6 locations 5/Average from 13 locations

Table 2 Yield, regression coefficient and deviation from regression of mungbean farm trials

carried out in the dry and late rainy seasons in 2011-2018.

Variety Yield (kg/rai)l/ Regression (bi)Z/ Deviation from regression Cf di)S/
Chai Nat 3 234 1.00 ns 521 ns
Chai Nat 36 212 0.88 ns 379 ns
Chai Nat 72 217 0.99 ns 367 ns

CV. (%) 15.07 - -

v Average from 6 locations- Mean in the same column with the same letter(s) are not significantly different at 0.05 probability level
by DMRT.

z Slope of regression of entry means on environment index, indicates slops significantly different from 1.00 at 5% Level, ns = non
significant

3 L ) ) ) )
Mean square deviations from regresstion component of interaction as small as possible

Table 3 Seed chemical composition of Chai Nat 3, Chai Nat 36 and Chai Nat 72.

Seed Variety
chemical compositonl/ Chai Nat 3 Chai Nat 36 Chai Nat 72
1. Starch (%) 58.37 56.17 56.35
2. Protein (%) 24.05 22.47 22.61
3. Fat (%) 1.03 1.08 1.06
4. Fiber (%) 4.50 4.40 4.52
5. Ash (%) 4.12 3.95 4.10

1/Analysis by AOAC method (1990 and 2000) at the Postharvest and Processing Research and Development Division



Table 4 Starch analysis, fresh and soaked vermicelli characteristics of mungbean,

Chai Nat 3, Chai Nat 36 and Chai Nat 72.

Varity
Composition
Chai Nat 3 Chai Nat 36 Chai Nat 72
Starch analysis
Paste viscosity viscous viscous viscous
Paste” 3 3 3
Viscosity (B.U.) 925 939 1009
Fresh vermicellii
Fresh weight ~ (g) 2,780 2,640 2,775
Color white white white
Soaked vermicelli
Color white white white
Viscosity” 5 5 5
Dry weight (g) 558 550 569
Dry vermicelli wt.:fresh vermicelli wt. 1:4.9 1:4.8 1:4.8

Sources: Choochat et al. (2013) ' Paste score: 1=Low 2=Moderate 3=High 2/Starch yield 3 kg 3'Viscosity score: 1=Low 3=Moderate 5=High

Table 5 Mungbean sprouts comparison of Chai Nat 3, Chai Nat 36 and Chai Nat 72.

Variety
Sprout characteristic

Chai Nat 3 Chai Nat 36 Chai Nat 72
Root length (cm.) 5.8 5.7 6.2
Hypocotyl length (cm.) 5.1 5.2 5.1
Hypocotyl width (mm.) 33 3.4 33
Brix () 7.69 7.32 7.53
Firmness (newton) 3.0 3.0 2.9
Sprout fresh weight (g) 5,707 5,490 5,493
Seed dry wt.:Sprout fresh wt. 1:5.7 1:5.5 1:5.5
Taste sweet sweet sweet
Smell without raw without raw without raw
Crispiness Crispy Crispy Crispy

Source: Sumana et al. (2013) Umungbean seed 1,000 gram

Table 6 A study on farmer’s adoption of Chai Nat 3 conducted in Nakhonsawan and

Chai Nat provinces indicated that all famers preferred the Chai Nat 3 in 2017.

Preference percentage (%)

Characteristics

Nakhonsawan Chai Nat
Favor
Favor 100 100
Disfavor 0 0
Characteristics of mungbean (>1 characteristics)
Synchronous maturity 100 100

High yield 57 50




Figure 2 Extending utilization of mungbean variety, Chai Nat 3 to farmers.
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Wusuu smooth leaf form wae rough leaf form Wieldidduiiaralelvsuesdiu mitochondrial cytochrome
oxidase | (mtCO1) 9 munly 2 Tlulalndlun Asiall 1 uay Asiall 6 Tudndiu 77% waz 23% Wan15LATIEN
nslnladiufnd nuduiasivn 47 T 61 fegranniudevdlsemalnegly 6 Samindidululelnd
Asia Il_1 ugnadaneseenanlulelnd Asiall 1 fnuluuszsmatume Geaun 3u guu Sude UiAan
uazuenanfivedeedindu asidmunsiungulndaves Asiall 1 Mnduduzvdmednedurastunen
wiflauduiusfulsseinsves biotype Asiall 1 fififivenderinduainUsenedy dusuwuamiv
biotype Asiall_6 91nsfud1Uzndasinausnadaimesooninain Asiall 6 InUsenedunasiivendudu

wazwanatanMudiusveuleswedu mtCol fuanmgiimansvesiiuiiiararvduiusiuivendume



30

s lUIgUse el
nuidediansadiivlilunsduunsiinvesuamivigguiinuuuiudgndsiioiluwuimis
Tunisisedasalifaluaauiud1Uends n1sasafanuLtanivnviaiduningiilsalusiesiu

drvsndennuludssmaduyyn ondnludesseiinseda biotype Asiall_1 lunguussynsifiigendema

JudUrriaakar Nyrindu

AN 4.1 é’ﬂwmmaumam%nmqu; Bemisia tabaci (Gennadius) WulusI5U21R

n) Ffeau ) Finud A) FLduTe

5. 1394 Anwdneninvasivuazivnsinaldnruandvinylunviasegia
Nun/dgyvn/anudndey
n5lda1sindadenu duisnisineasnsienldwinluinisudnuszana 80 wWasidusd vaq

Tagdunsienavun Jagdunsensiunuasuavannsalladulevivannisldansiainianisinyasiieniny

v v ]

Uaensensemnsuwaziusinauaglinsaduayunisldansainanssiumnauasdaiuailunisidndagity

Y
nawnuasndndyiy Mstesiuidndnisviansdisannisldasidaivivlane msldivaguauie

Uosiunissonuaznissyivlavesiviy Avaguavdiunin azdlududinuinn wazsasgydulay

a a

WunauasaIedeslifsffy vinlmluiellaunsasenlansonawanliiis sweson1sanssinve i e
wenaninsldianszgadiunwiiaunugneauiu anansedesaaedululetieunzaniu Avpquiunsz)ai
lesldugnssvinumlnudiiuaze s livie §3us1Ea (pinto peanut), W358 (Pueraria phaseoloides),

\wulns¥I (Centrosema pubescens), AatUlniile %gLﬁau (Calopogonium caeruleum) Wag gm‘t\h

1 o A

(Mucuna cochinchinensis) nguidgiviylafnwdnenmvesiivwas Tvfivieldauauiyiyvagviin

$un tanalulnden F9den Snaasgdulngnmn uazannsamuaundgini lasequituiildussano
90 Wedidust luszezine 5 ey dudyeunduiivaquinergdin® dulfionfesengdnnd iy
Wulnsaaisy waaan 6 Weu awnsavensenluldlnatia 10 was waznielu 9 - 10 Weou am1salasey
Asoumquituiilafis 20 maans nsldtusdadiemuauivfirludulssn fiszey 3-0 Woundsgn
wuidusdaanunsaaigdulsldedumni fwesdudnisaauiuiiuseaa 83 - 93 wWedidus uas

ANUNTAUYITUAUNYINONY1 REYIRUUN wgRuRe Hnideiu wazinlaudulan usnaindu dn1sAned



31

o

itwitfneawlumsdufiveauivléun Tusawdeny (Evolvulus nummularius (L) L) Saduiiviing
Itmnnia Wosyivladuiiud asdoutu 2-3 u Fedafmihdunun Teundedldliinulene
Hafulnenss Josdunisvzanlan Iulﬁ%wLﬁagﬂLwﬁaus?w annsaugnilulifaunuunumale wefindanes
(Desmodium triflorum (L)) DC.) Wuiiwdugniiflengnated annsaasydulaldluynanimdiu nsaiey
dulmuknendeslufuinfulfenemng: nuddlén uasdllssuunndia aunsodangtuiniiauls
Juege

n1siwanuideluldusslev

Auugthnslifivuas viivlunisequinitonuauiviivvieonsliusslovianfiudinaniiioan

nsldansindiuazansuyulunisndn quashwiudasivasugiagu lina Al eremsn wavrduindiu

lnganansadtenanesrauiiitunsudaaiunisinensiveluvetenalunisaruauisiivliuninunsns

FuduuImMmeduETuLazimuNsUgnitvAguALLUUSEy

P o ] = v v nl' o v < v oA |
it 53 fnenmwedluinawtey Wdwighauw  amil 5.4 AenmwemgiindaveslunsmunuivitluwUamzai



32

6. VOHAMULAU : N15INNITAMUAUNURRESsuuaslwwaelWWSn (Scirtothrips dorsalis
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2562 uay 2563 MudFU uaneegsdifoddymnaditunssuiimsniuasrennunansinununae
Tnin3nlalies 3.6-15.6 sv/gen uag 0.8-4.0 Av/gan Wl 2562 Wag 2563 AUEIRY INHANTITEVIN
annsauuzilinunsnsivgnuzunldansuuunyuidoulasidonvinasodramsnzauieandaym
arudunmulumdslindn Ssagsilinmstestufidnmaslaminiivhareuzunyinldietu uagili
inwasnsldnandnuruniivnannnsiaisveundsliitensdsisnaiafiuinng u uenaintnin
inwnsnsvinstesfuidadnguzuuuunainausnAuIsnsu 9 Taeinsldmsuuunyuioud
wanganIuiefazyilinistesfuidafnaudedu dngivliaiisnnuiumiu Jeauiinumsly

asiuaudidunavandgmuaiureduindeulalunms

duusindldmsirdaunauumyudmungunalamsoonguiitotiosiudrdamdulvinin

Tunzunn

fiptonil
(nefu 28)
E

Fununaarueng 13,40 vindu/0389n Funumiaviuans 19.20 v/ku/a938%n

iliprole o
Cyantrani 13)
(neju 28) (":",,;,
3 a5
AUMUNTIRLETS 27.30 UM/AN/9995590 AU IR 40.90 UIM/AW/2993T90
WwiMe : 1 gnAs = 1 59URTIA (14 u)

3 a g a
spinetoram 12% SC 20 ya./u1 20 aas  cyantraniliprole 10%0D 40 wa./u1 20 aas

¥ a < iy y ¥ a
chlorfenapyr 10% SC 30 wa/u1 20 ams  imidacloprid 70% WG 15 n./uU1 20 ans

emamectin benzoate 1.92% EC 20 ua.Ai 20 8as fipronil 5% SC 40 wa./Ah 20 dns
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waaidey uunii@en waziuzdudnidus1ne1m13ses (Secondary Essentail Elements) uaz
& o . . AaA o Y a v ) 122 PR
wiandndugass (Micronutrient) MEANABN15TUUSINMTDET09INTINIMNTUAN WADTHIII
A 1 o ] ~ Yo = = a A a )
fwliaudeinistes uwiviniglasusinemismaiiliiissme visluvsuianuiniuly envdma
nsENURBNITATYAULN wazn1siisuwainssuiudieg aeluiy wavilugennisiaundsing o
a | a O YV vy = ° ) a A A o8 v v ~ vy
YOI LY finsengnd alasunea@en Mugduluusinuiliiisame agilvinisadslunsnaila
Weeni dwalininnisnsslulasiautesnuliiie (panarsdninivilgiine), 2548) wastnlasy
wiantulsunanlbiifismeaszuansornislusewdudvass  Fanulussezisuduresnisiasyvia
wivnnlasuludSunanunniiuly sihlvanugaestinanas wazdslinansenulidnganeanesauas
InwnadeulUldldanas (aigaf wazaue, 2564) Jagiu Fadlnuideduasuliinunsnsusuusniu uas
damssgensittluiuliningan Weliialasusimemsiiieme uavauna MAasIzRRud st
a o w 44' 1 = a ~ a - ° ] Y]
funumdndry Welvnsuislinamesinemsivlufuneunisugnity wazilugnisdanissis

gsdmsumsnaniiy uiluagiunisimsziunaloy wundiley Muzdu wasmianlufu Jtupau

'
a1 LY

figannn wazdadudfivinsieseineluesufifinaminiu vldinuasnsdosdsiogshuands
HosUfiRng warorahlildunansieseilivusioggmaign uenainil Tuusemelnedslaiingg
WaungansIvdauwAaiden wuniiloy Muzdu wazwdnlufu SWesnisiidiunanasussme uas
yilifisenuedeutnauns shlfnuasnadrdslienn defedrtamdnd shldmsinseinnemises
wavwiantupueglursdidaameiniyinis yonuiteiiy fadu nedifeianntadoninannis

2 A

= o I a Yada ¢y v
N13NEAT JNAUIYANTIAUTIT0 wazmdniduuseleviluiu Inensussynaldisinsennld
meluiesufifinig andunaunisiiasisiiigenn wazansiadiiiludunsie ieduasuliinuasns

susgndesnsihgansnaeulUld anunsahganeaeululdluneauuladenues adunish

5233 uaryhbinunsnsanansaUsul TR wazdamssnemsianiusenisimneUgnegneliussansnm

wAlUlagN1SHAIUIYANTIVEDY
1 2 o & a v [ a aaa

MINAUIYANTIAERUSIN0IMTTeN kazwaniluuselevdlufu andendnnisnisiiaufizen
= = a o [ 2 A [ I A & ¢ 1A [ =
wilvasuaadey wunildey Augiu wasmdniignanneenuieglusunidulssloviseiiy duaisial
Wmne wazviliAaufAsedsdou wiiainmsasullasmanunsateaiusiienilan (Faung, 2557)
Tnansuszgnaldienadames Mehlich NIl Tunisadnmusunawaaen wunfidoy wasmndnlufu
waziarsazanefiadalaluniviunauweaidon wazwundi@ouniulselovilufulagldis EDTA
Titration lasumaifeuagyinufizeninansusenauitetouiu EDTA wag Murexide indicator vilw

ansavaneasudidudvuy - dvuyeusae Tuvaeuuniidenagyijiseninasuseneudadourdiv
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EDTA Waz Eriochrome black T (EBT) indicator silvansazaneiudgudifudsing - fedvuyousing
waz ansavaneiadnld Tumuiinamaniidudslovidlufu Tng Phenanthroline method Tngld
@3 1, 10 - Phenanthroline Tumsvinjazefumaniiduusslend aiduasussneudedoudduung
dmsunsatafugduluiuldthenatn caHpPo, vl uzduiifulsslonilufuoonuoglusy

Yoadamn wazilunaaeumUsunalee Turbidimetric method eenisiinujisenvesdamniuy

Barium chloride finiluansuszneui@edon Barium sulfate wadftuasarvanefiduigu (m13199 1)

o ada I aaa A o v o Y v o
A19191N 1 '35'3Lﬂﬁq3‘1/1LLaleﬁﬂi?quuqﬂi']ﬂig‘i!ﬂﬁﬂsﬁar]ﬁi‘l]ﬂ'ﬁ‘ﬂﬂquqﬂmi']‘ﬂa@‘U

FEATNATU IS AATIEN N199UGA381909YANTIAERY

LARLYE EDTA Titration Colorimetric : Ca and EDTA react with murexide indicator and
form pink to wine - red colored complex.

Ca,(EDTA),+ x Murexide —> xCa’ " Murexide + yEDTA47

wundiges EDTA Titration Colorimetric : Mg and EDTA react with Eriochrome black T (EBT)
indicator and form blue-green to — wine-red colored complex.

Mg (EDTA)+ x EBT —> xMg”.EBT + yEDTA"

ALY Turbidimetric Turbidimetric : Sulfate react with barium chloride and form an

method insoluble barium sulfate salt then utilizing the turbidity estimation.
2+

Ba” + SO, —> BaSO,

wan Phenanthroline Colorimetric : Iron react with 1, 10 - phenanthroline and form
method orange-red colored complex.

Fe’" + 3C,HgN, —>CaeHoaFe N,

WawgansivaeulnewssNgUnsal Usenaume vannldinufisen tienadn wasneansiaiii
TAAAULATeNT WU Waskiuieuanltnsniwziunalen NTeAuAUWUTURAE 0 - 2,000 ua./nn.
(A9 1a) wUATLEEN NSEAUAINMLTNTUAILA O - 1,000 Ua./nn. (NN 1b) AUzdu NSeAUAINY

WUTUAILE O - 100 wa./nn. (NN 1¢) WaZAan NTLAUAUTUTUAILA 0 -200 1a./nn. (N7 1d)


https://pubchem.ncbi.nlm.nih.gov/search/#query=C12H8N2
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; 3 seoshid mdin - 108 3 I.H.nlmlmhx
i2 1. ol wiend M -~ - § 3. sh w3
; 2 | 4 Sevwirms el e O - . i 4 vl s
’ 2 wosmiem Tiu @ s Yman é = soanlan 4 fu
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o (% =3
o) MugHU d) en

] ¢ A = =~ N a ° 9 <
AW 1 gunsal uwazikwiisudvesnnTiadeu a) waaien b) winfidey o) fwedu way d) wdn

n¥rIntu vinsmageuiiedsiuieyanTaeuiiiauty (il 2) Teeldadfnnsonnes
wavanduwus (Regression and correlation analysis) Wumanuduiudseminamanisiaszidils
NnYeRTIREIUT AT AN fURMs uarUsudiulsAvEamuesansiadeu Usyneudy
AIANLLIUEN (accuracy) Al (Sensitivity) AU (Specificity) Laga1 Kappa coefficient (K)
WeUszdiusiuresnisueudu vdenutledie (Decree of agreement) %ammmmaavﬁiséﬁ’u

AR 95% (AOAC, 2010: NATA, 2018)

= % o a
AN 2 YANTIRABUTIND MR Uazimaniluuselevidlusiu
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JaruuazUsEansamvaunalulad

91NM3UsERUUTEANEA M WU YAnTIeaeUsIReIMnTIes uasmaniitluussloviodiy
fdUsyAvdanduiusiuresufoRntg () faud 0.830 - 0.893* fisziunundediu 95% auusiugl
wleausdaray 827 - 91.0 mulluadsiusieray 61.8 - 959 AnusunzRAsausfatay 62.1 - 900
Usziflumnuinidetiovesyansiadey wui yansivaeuimziu fanuindefiooglusedud (Good
agreement; K = 0.64) Tuvaigfigansiaaeuunaidon uunii@en wazimdniimnanindedesglunmsi

Uunans (Moderate agreement, K = 0.53, 0.53 Wag 0.60 AE10U) fszsummuidosiu 95% (mm‘i?i 2)

A13197 2 a3UUsEanEnNYRnTIRaaUs IR IIes wazmaniiulseleviluiu

UseansSan — — Tﬂms‘wmaaou — —
LLARLYEU LLUNULYEU NMUNTOUY Lian
FuuszAvsavdusiusfuiesuiRing 0.847* 0.884* 0.893* 0.830*
(r) (n = 83) (n =82 (n = 83) (n=92)
AULLIUEN 84.0% 85.2% 82.7% 91.0%
Al 75.0% 61.8% 69.2% 95.9%
AT UNE 62.1% 80.8%, 90.0% 89.7%
Kappa coefficient (K) 0.53 0.53 0.64 0.60
PRUANMTUVU (WA./nA.) 0 - 2,000 0 - 1,000 0 - 100 0-200

[y

YNGR * NAADUNNEDANTEAUAIUIDLY 95%

n1suyansaaulUlduselesd waznisulana

a a

MINAILIYARTIEDUSINDIMTT8Y wasimdnluduiiduusylovifuity Aflvuianzsinga
annsannmlUldluniaaunsldegazain ilkinwnsns guszneunsudediiisitesnsiaaey
Usnasmemnsittluiuresnuediegsmngs nsuraneluna 5 - 10 wiil ananseilussandld
Tun1sUiuusaiu wardnmssgermsialifuliauge uaswmngaudufia Tiwsd

1. N139AN1aNAATDI51991N15589 wazmanludulidusunaimuizan (a9 3) Nl

N3AUATEAUKAAIUTUIUEINDIMITAN 9 Fuadiuiiufl uazvlinvesianugn wnAuduTuasis

Y

s msitvyialavdanigaiuly orvdmansenudesignermsdu wu Urduidiu mnfulivsuna
wunfi@enluvsunagaiuld agvilviivdsgalnunadeulldusslovdinonsasiwandnladosas

1 13 9(‘; U Y a A 2 d‘ A o Y v 961 U Y YV a a a
uannUrauusulasulund@edluusinaunliiisme agviliasiaidulatesas lneUSinauunii@eu

s I

MvngaundITegluyie 75 - 100 un/nn. (AudIdeUrdutiugugsnd, 2563) lnginunsnsauise

'
=

IgyansiaaeuiveuTuUsinanslddelimnzauduinug wazvliafwnugnlanenues Miusesses

Y

maasgiulavesiiv Wunsiiudszansnmnisidsinemnsifieglufiu uasviliinuasnslasunand
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A13197 3 SEAUNEnIUSIAEIREIMNTIeN uamanluuselovilufu

STAU wAALY L wuntLe AUy wan
W 400 - 1,000 < 60 2-5 <25

Junans > 1,000 - 2,000 60 - 300 >5-20 25-45
G > 2,000 > 300 > 20 > 4.5

flan: Fauvasan Flynn, R. 2015; Hormeck, D.A. et al., 2011; Norton, R., 2013.

2. madenldyulfmnzautuiiud Ineluduiifanmidunsndn sgvinlidunauanifon
\numsnsaninsaliynnaaeuliinasinesses Weldenviayulumsuiussiulinsaudu
USinauwessinemsiided W vnduiivSinauunii@eudieame enavinisusulgsRuseyu Caco,
uimnnu AuluinausniiBeuilideme medenldlalalnilunisuivussiu edfiuuwmniiden
Tegluvinaiiitvdiesns wivmniivanusaeigdulaldluanmanudunsa msidenldduduiie
s unaLdesliuie

3. madhse s wazmuguUiINas I sionane A udufiudeity Tunsalflasuly
UsinafinniAuly wu dmasuansnmameuauesdeuindemin dwaliintnudadinuassiuuns
vosiufinty  susiilnruinisvesinndediivinuminuasdingdifiuty winsldmdnlusan
4 un/nn. gdmalvimaasyduladnlaganas wardwihlidngaliveanedauaslnunadesldanas
Fetluwlduyhlnnnaudufiviedn (03577 wazAue, 2564) Fati 1NWRINTALSATIVAUUTUNN
51105509 Wazmaniiflegluiu Aeunsldte wasniunsraaoy wanihsz Teiinasemawani

welilladelulzunanunniueudndu ausranslnfnenuduivsoii

nsenenannalulagynnsiagauy

Hagiiu Iddidunsiusesueyaning densumindaunsliagn nigvsmnded dwedu
puAvBURT “yansraaeumaniufiu (DOAFe soil test Kit)” lavfiAue 2103000245 Juil 25 uns1Ay
2564 uazoglusgninimsaniumnsaaeu Idthyanseaeusinensses uazmdniiduuselov
Tupulumeunsuazaluldusslowd Tuituise wu

1. MIusIBeLarasanaL Uity uasnslinTiRudeyansideustsing wiouts

Truugdinsiddenuaniweseiny saufunsinausulasinmstuindeunanuidegnslddsslovd

Y
Mangns “nsiiiuUsEaninmnsnaniudUsnds” a audnsseuinsiaUseansainnsHandunn

LNEAT (FIWA.) LUIEIUNTN DLUIEIUNTN 2. UDULAU (ﬂ’]‘Wﬁ 3)
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AN 3 MTUTTEY karENEINSITYRRTIvER USRS LUAY Meldlasinsduindounanuided
nslduselend vdnans “nisiiuussansninnsaniudUena” s gudnisiseusnisiiy

USLANSAINNISHARAUALABAT (ANN.) LWIFIUNINE BLVIFIUNING 2. VDULNY

2. nsthenTvdeus e nsIes wazmaniiluusslevilupulladanisldnuliiuinuesns
wagluINITIATIERR LN LU INITEUNAN1IATIIERY kavmsUSuUTaRuluUesu o vinis

g1anadAsnunsNIY iU weNIuns waweu U1unsdl a.auilotlay .1u1EIuNI1N 2.98UNAY

MW 4 a1Sen1sidnuYansIvEey wasnisulara o vihniseraadasinunsnsvyviu

YIBULIUNS WaLAY UIUAITI 7.AI99L0Y B.197189UNNG 2.99UKNY

wenanil lalinsaduayuyansivaeuliiniznnis wasdaulaluldlulasenis wu lasams
duaSunazimuiodnaigldauzeynssunisulovienay Sminuiy nuide nunaaeunalulad
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GFLY
@ 2 o g & a < vaca ¢ g v
NsUIYANTIRaeUsIgTed kaswaniiluuseleniluau Wumsuseendldisiiasenild
nelwissdfURns biAnuisendedeulnenmsussynalduienarin Mehlich Il lunisafiamnuTanm

= o o a o = = N o - a
waagey wunfdey wazwianluiu wasdilumusunaueaen waswuntideumduuselovilufu
lneld38 EDTA Titration wazlumuSunannaniludsslovilufu Iae Phenanthroline method
dmsunsananuzauluaultineana Ca,HPO, warinlunageumyusunalaeg Turbidimetric method
INMIANYY WU YansIvaeuildulseansanduiusiurasduinig () Asus 0.830 - 0.893* NiszAu
AN 95% ALUIUET WRREAATaEaE 82.7 - 91.0 UasYAnTIvERUMNEIY dAutLTele
agluszAudl (Good agreement; K = 0.64) luvasiiyansivaouneaidey wuniidey uazmaniniiy
Wnwenesgluinasiuuna (Moderate agreement, K = 0.53, 0.53 uag 0.60 AUAWU) NseAUAIY
Wesu 95% MINRIUNIYAATIAABUYIITNEATNT HUTENBUNITHIBRMINEIT0IRTIRA0UUTUIUEN
= a Y 1 < o 1 | Ya ¥

gmsivlufivremuedliegeningy awnsadilddssgnaldlunisianissinemnsialvnulvauga
WAz zaNiuieneansugn nisidenldyuiiteusuusanu waznsiiseds asauanUsuaisg

91911571913N D ML AAAU U Ee DY

LANE381989
ANNTENIAIYIUIINEN. 2548, Ugiitlioasu. MY IUgiineIumine dunynseans mins
NFANN.

L% a a 2

397 9¢1A30YAY ARQN SULANG Uazaudy awauéwuﬁ'u. 2564. navRnaNkazLIINITanadng
y1nonuzd 105 Avgnlufuindnaeie. wiunwns 49(1): 12-24.

ANYNE FUINEING. 2557, Yanaaau (Muall) egsirgihnuegals. Msansmalulagian 74 (n.a -
n.4. 2557): 17 - 20.

AueideUndutntuaen fondl. 2563, naldtemuAiinnesiusarlulumsninundiningu. 19 wih

Association of Official Analytical Chemists (AOAC). 2010. Protocol describes validation of
proprietary chemical methods (test kits). NordVal Protocol No. 2. Washington, DC.

Flynn R. 2015. Interpreting soil tests: Unlock the secrets of your soil. Circular 676. Las Cruces,
NM: Cooperative Extension Service, New Mexico State University.

Horneck, D.A., Sullivan, D.M., Owen, J.S. and J.M. Hart. 2011. Soil test interpretation guide. EC
1478. Corvallis, OR: Oregon State University Extension Service.

National Association of Testing Authorities (NATA). 2018. Validation and verification of quantitative
and qualitative test methods. Australia. 31p.

Norton, R. 2013. Focus on calcium: Its role in crop production. Grains Research and Development

Corporation. Victoria, Australia.
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dunidenaunaluladdinin JunumdiAgaiuldeimuimaluladdininlaruinnssy

il JAuNEE wasiin Tauiiniseyfndiusnssuivls fivaau warnsfusunudeiugnssude
wazqAunisesraduszuu wethlugnmsliusslonildluBesedng filusuuuvasdanudifionts
weunTHuderng q nveans InefinauAdeiannmelulad/unnssumiealy 1dun ypnsaeaouiiz
mMsuungawiEslaglddnuamaiusnssy meviuuseiusiialagldiedomnelinana msveneiugite
shemaila TIB iafian1snsivaeuiivdnuaniugnisy nansasiastanmaingdunidiiieltlunis
wanfivUaendy Wisiidassnaamaen msliusslovinnmumanvanemaiusnssuvesity 9aunid
wagiin ieifiudannuannsalunisudedu TnsnasAdednarnienliuinsiunnaiadauiie
atfuayuuazmevlandulouieniady Tunsiuideulrsugia Bio-Circular-Green Economy (BCG)
Thnunsnsuardsnilnedivlnogaiinann eiuasnuainsalunisfionnues savildysanns
nuATehufumhsnuidlusagisssmeegsaiiies oswduindoulsumalsiilugnistam,

798U Tnelut 2564 fnauIdewnu el

WAlLlAE AT UINNTTUNBNT MU To v

o [

1. MathwealulagTinmanldduunuavysulsanugiudilends

9

]

nslfiedesneluanansiadey uazdadoniusiiud Uends Wildnwauenienisinunsd
#ioams Iegsnnduasiivssansam dreanszeznainsuiuussiusle 34 U annsnadsyanidia
TifuRugiuduendmedingld samisldlunsinuinnuuandamatugnssusedufiduienes
fudwendaiiethdeyainliuszneumssinduladaidonewsiiuslunudumsususiugiudwymda
Tifidnvazdidesnsldodiedivssansnim wasluusslomiionsudmsdaniminenadoriudiiie
msey3nudnde InevimsinuniugiudendsngumousisiusmiAusiusaly a quiidofivlsszees
Feenansodaideniaieamneluanafiinrumnzandniuldlunssuunanuuandameiugnssu
yosiugiud1Uznds Idayanunainvatenaiugnssulussivaduie LLausuanamﬁmﬂaumm
dustusmsitugnssudwiuldlunisduunitusifiossyendnualiussdiug uonand mstunaia
LmawmsﬂmLaqai‘tﬂfmmLaaﬂLLamJimJiqﬂwuﬁquumﬂwaﬂmaﬂwmzmimumumahﬂﬂw (CBB)
Tsalusng (CMD) Tsmsanuy (RKN) uazdnuaizdrdnmisnisinuns loun sandnuazudsgs Toeluden
wazudanden namsidvamnsadaideniaiomsneluanaiieuduiusiudnvaeing 9 finan
wagihulddaidendudsndanguiuging q MAvsusald  wansdudunuliiug candidate
wansuauiiBueuardrduiandlelndadendetuiug TME3 Ssiuniuselselusing $1uau 15 du
fitdnunzudanien dwiudnuwazmsimummsiolsalulvs lsasndy dnvaznandngs utlgs uay
lyenludin egludunsumstanieiomnelnanafiduiusiudnvaedngn

2. wmallagdinmlunisudnduluivazansddyaingaunsd
2.1 nseeiiludydila (5-aminolevulinic acid; ALA) Lﬁumi%’;mwﬁﬁﬁﬂamwgﬂu

msthlulduasduaiunisiasadvlnvesiiv awisadanlduselordaunisineaslanainane
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i iduensnsedunaeauivle Growth stimulator) Wenaunumsldansngueeslauiia Tnsanansa
FniliAnueadauaznisadassadng uoninifldlusTinumududugedianmsaldidatads
(bio herbicides) lalngliiludunsesonysd nsimunsneziludais (ALA) lneandunalulad
T masfeliannislaauBuiiisadedlumsaugumandnieulel 5-aminolevulinate synthase
(ALAS) annuuafifedaaneiuaisloglusssuni whernidngiwad £ coli Wonsedunisnan
Buley] 5-aminolevulinate synthase (ALAS) ¢eans IPTG uu 6 93lus wdauinansinaduuasdndiun
Fadumssrulumaiaufise viliansoduenesinamoriludyaanldlutinugamelussesinm
24 §2lus FapsuszesnalunsnaslniEB iy wasdumnmdumsveensnaniuszsu large scale
ansaffmusesenuastinmmadeniifimuUasnivgs Treifiumananynenisinunswuuddy
TuszuumsuannenIdunIiTeInunsUaansulazantynn1smnAsea el luNananLN Y

2.2 aswanlniiu w@Euaienununuseaniziaseavesiie Wulwimdunstivan
AUAENETBINANEAN1IINTINEAS Wednasunisasaydulavesiivluaninuindoudlivanyay
YadumsimuIsnsuaaaswalniivaingdunsd legldweluladdinmuas@nwiseansainly
mMsfinamudswasnudnlufis anean1sideannsaduaseiaswarlniuannisld £ coli
Algsunsanenuiiisadestunsdunseiuaiiniiu Serotonin N-acetyltransferase (AANAT)
way caffeic acid O-methyltransferase (COMT) 156&7@33aﬂﬁ]é’aﬁmwamiamswammamﬁmsﬁ
aswanlniuedrmeunazinainnsduasizdasuariniulaelddmdnouiadn wenani
TumsAnwusvavsnmanswaniniu lddegamuidudutasussavsnmaesanswantndulunisiiiv
nsInssenvaudaLnsuluanmAuAL wazUssdnsnnmsduasunisiasayivlnveswsiloms
Tuanmuds nanuidedsnanaansailuvetenagnisussgnaldansiwanlniunanisinen siiie
duasunsiasyaulnfiviazsiosannisuanluseau large scale

2.3 Wulullefiuannsiueladen \Wuastinmiiaunsataldmunuuiasdngite
Wenaunuansiestuidauuas  Tnevinisuanduledlafuadluemsmaififdrunanvesenis
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2.3ngUszaed

2.1 Wiovannszuumstudusnuvesisznouns faunugfussneuns Tiun neouynna
(UAAATIIUAT) TENTNNTUIVINTNYATAUNTUNITUNATES nTdoyanisannsideuresuien/
Weududie ([HAyaaa) 58nI1ansuIvINsNYRsiuNTUNSIAILNSSAANISA

2.2 Wimusruumsamedeunaavadusznauns saunugUsenaunis (Single Sign on)
ion1sveluayan/dungifou waglufuses iloTnguszasd tndn diiu deeen iy waanadis
wazladunisHan

2.3 weaunszuulunzdou Tuoygn Tuuses msdudn tikiu wazdseen Alaidesii

§3N55UAUNUIBNIUBY MUATaUTEY 1YY VeInsEI U RANTY W.A. 2507 uasiuAluiiuiy

wizs1vUnyeiAde w.ea. 2518 uasiuAluianiy wsessUnaRTngdunste we. 2535 wasiui luiiiy
vAa o A

WATNTEIVU U ANUSY W.A. 2518 wasdiwnluLiuLiy

T o q

2.4 Wowauszuulunsdou Tuoyge Tususes s ey uagdsesn NReei

va v A

§3n33UAUMINEUBY (License per invoice) MuUANBUTEI1YU VOINTEIWUalAiniY w.A. 2507

o

+ va o [y

wazAuA LA Wiz uUyelAle w.e. 2518 uazuAluiudy Wiz uUyelAingounsie w.e. 2535

o7 q

o

wastwAlusisiy wasnses vl aAnugiy w.e. 2518 wasiiunluifiaay

o

v wa v A

2.5 Wiawwunssuuguteyansileu Tungideu Tuauyin aunses1adyafanity w.e.

wva [ (%)

2507 waghunluiiuidy wegsdydade wa. 2518 waziunludfiadiy wsesudydiingdunsne

o

o

WA, 2535 uasudluiaiy wasnsesvdnaRnudgity wea. 2518 uwaviudluiiudy

2.6 WaauLaUNaLATY Application  @1%5UN19AT195IU/MTIADU/ARRINNITVD

Tuayae/lunedew Tususey/dmsududiy nanduaig wasdaden1sudaniansinens

3.35nsanlunns
3.1 finwn JaTeik Fupoun1svinudionvua Business Flow
3.1.1 Mmansiaaeudeyaiiiedudusinu vesarasssunuazifyana (AP) iuszuy
U3N15 Government Data Exchange Center (GDX) Lﬁaﬁmuﬂ Business Flow LLaﬂL‘lJﬁ'EJuﬁUSEUU
n1saanztieu (Single Sign On) IﬁﬁuQ’Uizﬂaumiﬁﬁawduaqmm Tunzifou warlufuses uie
TngUszasd dudn deeen Yy Wy Haanaity warladun1snanmen1sinums 1ensuivInmsnens
3.1.2 MUfiRnumugiiouszaeu uag SOP iilerivualu Business Flow d1vsu
panwuusruUlunzidou Tuaune wavlufues Wy ndanaiiy wazdadunisudnnianisinunsiuy
Sidnnsetindludeniluvigsnssudunhonudu wagdonhluvginssuiumieaudu
3.1.3 m3uanidsudeyalunzifou Tueygyn wagluiues iy nanwadiy waztlade
MsHAAvIMsINYAs LUUBlannselind sewinssusiatiy funguenuasilueynn wagnsuanasy

To1aTENININTUININTNYATTUNIUAANINS LB mUA Business Flow N1IATIATIMUALEIHANTIVI M

(License per invoice) W1uszUU NSW
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a

s

MINUATTBINTIAMNTNEAS Wenlswasuanildeudayaiumvenaseanlususesdiannselindiiu

License per invoice

3.2 1@U0 Business  Flow Uafinun wagAufoIn1svesssuudiannsetindaudile

Usz1uNADINISHMULT (Requirements Specification Document)

3.3 99NLUUNITYIIU (System and Software Design) WeluN5£UUN1T91191U (Prototype)

uazAnel ATI¥NTTUU (Software Requirement Analysis)

3.4 HARY NAFBUSTUU WNEITBUNNTDS AIAINSITINUTZUY

4. NAaN15AEIUGIY

4.1 Anwn IAIILI TURBUNISYINUNDAMUA Business Flow

M1319 Wisuutunoun1su iR welunsdeu Tueygin wavlususes didn deoen dinu

WY WAANANY LazUITUNITHAANIINITAEAT

JURDY

wiINUIRNaU NSW

38UU NSW

VH8L1E

1. Msamztleu
1.1 NMS8UvD

amellou

1. W duduunesunis
amelloy 84 ol @3USIWANS

YDINTUAIVINTNEAT

A Yy &
1. HUNTUTEUUUUNALIIULNG

YDINTUIVINITLNEAT

2. VNEBNISUBUBIUIIAILNUY

2. UDUHNIUTEUU

3. LONANSNTTUTURINY LU
Aumztfoutnu Unsuseanen

UTeu1¥U A UMLLUgUNITAN

3. JUSUNIUTTUU DGA

(nNs.)

4. LAAYAILIUILA BT ULINAU

4. \Jussuu Single Sign On

1.2 AN

AeameLley

W Ivengy WSen1u M9
Y NINTUIANUYNABIATUNIY

VILBNAT

FEUUILNIIEBU AU

AMELNIENIGHG

2. Tunzideu
luauge uag
luuses (ldfeawh
FINTTUNUMUIBY
)

2.1 NMS8UVD

1. SurundSumansudennis
WNWAT WUULNEITNNSEUTY
Fnu LYY dunzideuunu
UnTUT2IeIUTETU d1LUN

NeLUYUNITAN

-~ | v
1. BUNIURUIIUIND
ASUATINITINWAT D19DINTS

JUIUMPUIIN VD 1

AN
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M1319 (9) Wisuiutunoun1suuRay welunzileu Tuougis wavlususes widn deoen

YN WY NARNANY barUT8NISHARNNIINITINYRS

JUPHDU

wuINaUURNaY NSW

F¥UU NSW

VHULNA

2.2 NN

1. Print LBN&19210TEUU LAY

LRNALNANANTN

1. Wa1304197n Application
2. Guiindeyar1uszuuLay

AN130ATIABUTDUNGU

2.3 N50YITA

1. Print luaygyn uaziaue
WU DU IARNIUTTUY

a3y

1. @INANISNANTUINIUTEUU
Tdsfignunaasunuuas

ANN130ATIABUTDUNGU

3. Tundeu
Tuayn uae
Tususes
(vihgsnssuiv

| =
NUILNUDU)

3.1 NMSYUAUB

A 1 v

i <
1. SUNIURUIIULNINTU

AVINITEAYNT

1. Sur Ut A Umansy
AVNSNEHT D19DINTTHUTY

AINUINVD 1

2. W whiinsiaaeudeyaliie
FUANYD LAZAIANUDNTIVADUY

auinludsszuumaning

2. JPUURTIIARUTRY LAY
nousuludefusenaunis
N3oUNUAIANVINTIVEDU

aualudemaninssiuszuy

a & a ¢
BLANNIBUNGE

3.2 A15M599594

1. asvaeulaziuinas

WUUNDSY

1. 1% Mobile Application

2. TuiinWan1snsIuazang

ludamaning

2. Link Yayafiu Mobile
Application wazanaluds

FAanIng

2.3 NM5ULiR

1. Print luaygyn uaziaue
WU DU IARIUTTUY

a3y

1. @9ANISNANTUINIUSEUU
TUdsidnnansuuuas

ANT0NTINABUTDUNGU

‘:1' v a a A ¢ A A o = '
4.2 igUUﬂ’ﬁLGUEJlIIENSUEJEJ“ﬁ@LﬁﬂVliEJUﬂﬁLWEJEJu‘EJUVlgL‘U'EJL!"LJQV’]@ (‘quﬂﬂaﬁﬁillﬂ']) IENRIN

nsudMsineRsiunsun1sunasTes viiedeyanisaansileuvesusen/meiudiudnia (dayaaa)
FEMINNTHIVINTNEATAUNTUNTARIUIGIAINTA
4.2.1 nyaudayaynna (UARASTINA) AuNTuN1TUNATeY Lazdayan1sannziley

Y83 USEN/YeiudIdina (Ayaaa) AUNSUNMSNALIgSAaNIsA
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4.2.2 fvuaaiauvasadelunisidnfauasidenlesdeyadidnnsetindnzilouynna
(UAAasIIUAT) AUNTUNITUNATEY Wazdayanisaangidsuvesuivn/meiudiuinda (Uhuaaa) fu
NIUNFHAUFIAAINITA

4.3 szuunsguAveamelleon uazszuunsameileudusenaunis Munugusenauns
a a ¢ A = . .
wuudiannselingd Weulea s aLfed (Single Sign on)

gedeloyaunna (UAAATIIUAT) Aunsunisunases wazdeyanisanneldeuveuien/
Warudude (Jdayana) Aunsun1siauIgsfianIsA aunsansivaeuteyamveameiloulay
9nluilf nnasrvaeulnednludfudidesdinisnisuily wseusuuseteya Iaiunsaudsluds
Husznauns/dunulalnednlulb

4.4 szuuarveluaygn/lususes/lunzideudiannseind Mnerdevaniznisdndn
| ] o 1 = a A Y a vy o o P
deean digan WHU Ay nandaiy Jadenisudanienisineesilidesiluvigsnssuvedsenau
N5 d999n YU JNUTEUU National Single Window : NSW

4.4.1 myvelueygmindwaziwudadiosinu wuudidnnseind aunsysiudeyad
v A d‘ a a
ANy w.A. oo wagnuiluianay

4.4.2 syuuaweuuy lueuge/lusused/luneidou e deeen dsm Jo wuy
a & a 6 1 + o Y 4 ! + [d ¥
adnnsedind wu Tuaywviedy Tuoygsindnle Tueygndsseande Dusu

4.4.3 szuuveluaun1e/luneidew et dseen Y ingdunsieneamsinens
wuuBidnsetind wu nstumeideu mseenluddy wazmsmeengluddymstunsleuingdunse

4.4.4 syuunisvelueyne/lususes/luneideu ot deeen Win1u AUy

va o s

MUNTEI VU YANUTNY .0 beo Laziunluiiudy laun n15veayy1n n1seanluaygyin

o 3

mssieagluaygn wazmsesntuwilusygimfeatuwaaiugaiugu
4.5 szuuAvelusususeslusuginnisiiedndt deeen Uik1u deeen Wy NaKFndiY
Uadumsndnn1ansinuns (License per invoice) finasdilvigsnssuiiieusznaunisidi deeen
UWIUAUNUIBUDUNIUTEUU National Single Window: NSW
4.5.1 szuuAwelusyg e dewen k1w Wy nardnity (License per invoice)
4.5.1.1 arusaeules uaznsivaeudayaluaynyin dudrdweainuniy
wazswUnygiRnniiy 2507 waziudludindu 2) Tueyginmsiidiudaiugaiuay [Wudu
4.5.1.2 @131503ANsRTIRdeUiUTEUUgIutaYatuatgn NSy
=) ) Y v 6 A A Y (3 14 k4 ¥ ua IS
wag/visemaundniugiy visenwuingusrasinsseeangUseneuns nednlud® wagmniinsunle
wpUTuUTlaunsaudIRIUTEUU NSW
% b4 v a o a s a
4.5.1.3 9aNkUU wagaussuulianunsansivaeudeyasidnnsetng wasUseiliy
AIUEES (Risk Management) laun central Profile/Local Profile Wagsgdun1sgunsim
4.5.1.4 a1115098NEUTUAYERINIYT I wavdween 1ne819BeRNLavaY

9991N58UU B2G ag
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4.5.1.5 suudweluaygmmsiiietidn deeen tsinu deoen 1o (License per
invoice)

4.5.1.6 anansaidonles wazanaoutoya lunadou/lueyan Tufusesiifedes
futnguszasdlunisdose fail 1) deyalvougratidide 2) lueygndseants 3) nzdeuds
4) wuuidseadiinsgiw/uuuiisdeeiisinenmsesenmsiady (Jusu

4.5.2 dwelusyanaiiomstudn desen Uiy Jngdunsievmsnsinems (License per

invoice)

4.5.2.1 aansa 3u-ddeyadiveindvenas uagnielonarsluiusesisniu
H1Us¥UU Document upload 9MNTEUUHUTENBUNITUNIEITEUUTDINTUIYINISINEAT (ATUATIINY)
HUIEUU NSW 16

4.5.2.2 anunsaidenlos uaznsreaeudeya lunsideou/lueyan ludusesd
Aendestuingusrasdlunisdosmelude 2.2.3 wuu Real time 1# \Husgeios fail 1) Foyaluoygn

Y o [y A

Undingdunse 2) lueyandseeaningdunsie 3) neilouingdunsie 4) nilsdeeyqnlidedu
Aueningdunsenduunandn 5) ilsdeneutenisensahiiiingdunsenldldegluanusuiinyeu
YOINTUIYINTNYAT 1Tusu

a & a

4.5.2.3 aunsansivaeudeyadiannselind wagUsuiliuadnuides (Risk

Management) lu central Profile/Local Profile LLazizﬁumiEjMI‘nﬁ]

=

4.6 pONLUULALTAUINNIATITERE LarATIITIILeeenlusUSUTe s TluaygInnsLil
111 deoan Y deen fiv nandaity Jaden1sudnnianisinues (License per invoice) fifes
thluvhssnssniteUsznounisindn dseen Wi fumieanudu kuszuu NSW u sunsaadi
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AATIZRAIANAN 99U 650 F2989 WsuAmInsgIunUIUaensie 608 fede livaonsie 42 o819
Anlufosazauvasndawiniu 93.54
1.3.2 N139929RARNLLEN ST TaunaINan N Bun3e
1) uinuegsiinBun3dinseiansanAng 1w 125 fegs
- lawuansiiwandns 1uau 107 fegns Andusouas 85.6

a

2) dufiuiedefiedunisiineiidogduvisnolseumteu S1uau 125 feds
- iwudeqauridielsatuitiouiudunasgiu S1uau 95 fega AnduiesazTe
1.4 eguasivdeuazaruaunisldlususesinsesmnesusasnisnaniivduvsduas GAP
1.4.1 pvaeukazmuaunsidluiussintemineusesnsnaniivdunis d1uau 68 foeis
1) nunsklususesindeminedusesnsnanfivdunssidulunundninaeivaztouls
N155UTBIVBINTUIYINITNYAT 971U 51 F9E1
1.4.2 pvdeulazmuaunsslinmdydnval/indonnnesuses GAP $1uru 100 fegh
2) nunsidldnsdadnualinemnesuses GAP Wulunumdninasiuazidoulunis
FUBIVBINTUIINITNBAT U 95 F9EN
1.5. utunsfoutademsuanfivdunid
1.5.1 Ustmiusmetunsdeudiadonsnanfivdunss s 9 U3 47 nadeu
1) narhumstunsdeutedonsnanfidunis $1uau 9 WSt 22 neideu

2) 9E5EMINMITNAITUT U 4 UTEN 22 Nzl



72

1.6 MuszUUgUdaya
1.6.1 AiuNTUTUUTY/SN158UU GAP online/fiw8uvisd online tesessunisieslesdoya
AUNUIBIUNIBUDN KazUTUTULUUNIT00NTHATUTElY ATIAIN WIU. WINTFINAUAINYAT

LSDINNSLARITIATUTDY

1.7 nstunsiumireiusadlsenunanaudiny
s suseddsnumanduifiefitusdeutunmirmanuns $1uu 16 vie Suunmameue fei
1.7.1 wéninamin1sUfua : ndnnsluifeafugudnwarenms @nw. 9023) S1uau 16 v
1.7.2 ssuumsiasgisunsieuazaningaideseuauiaziuamislunstn e @, 9024)
MU 16 My
1.7.3 MeUfiRTadmiulssdaussainuagsalian (unw. 9035) $1uru 13 niae
1.7.4 nénufiRdmsunszuiunmssunaldandmefinsdameslaeonlys (unw. 1004) 911 6 e
1.7.5 myUfiafiadmunsndanEountifenuds wnw. 9046) $1uau 12 wie
1.7.6 wnindas : dofvuauTinaesiamendu (unw. 4702) S1uau 1 e
1.7.7 MeUfiRTadmiumandninuasnalifandaudmeniiln (unw. 9039) S1uau 14 vie
1.7.8 wanufuRdmsunisndndusnuasutbenuds (wny. 9041) §1uau 14 wihe
1.7.9 msufuanadmiulsmunudnuassalian (unw. 9047) $1uau 10 mie
1.7.10 vanUATRdwSunmsnandewin (unw. 2507) $1uau 1 nihe
1.8 Mssunsiboulssnunindudiiiy
Tssundndudnfivtunsdousunsudennisinens 91U 1,672 159y (I59AAUsy 1,515 15997y
Tssamuudssy 119 Ty Tssfaussauazuuszy 38 Tsam) Suunaumeute fil
1.8.1 namnsinens 1in1ssuses
1) vdninausimsufoR : vdnmsvlufeniugudnuazemns (uny. 9023) $1uau 1 15aau
2) msufuanadmiulsadnusseinuasnalifan wnw. 9035) S1uau 1 saay
3) vanUfURdmsunszuiunssunallanmeiedamesiieanles (unwy. 1004)
U 5 159974
1) MsUfURNRdmIunsHamFouLtdonuds iny. 9046) $1unu 2 Tseeu
5) msufiRTiRdmiulsenuTinuagnalifan @ny. 9047) S 357 Tssay

6) vianUFTRTiRdmIUlsdaUsalsl (naliifidsonnimauaziuden) Suau 62 Tsse



73

1.8.2 vihwSusononyu vinssuses

1) yéninausinsUF R : vénmeialuiieafugudnuareins (. 9023) $1uau 348
15997

2) ssuuMAnTEisuneLaraningaidesmuatazuuvnsluma e (unw. 9024)
U 272 159U

3) maUfiATAdmIuTsdnussainuassaliian (unw. 9035) $1uau 84 Tsanu

4) nanufuRdmsunszuunmssurallanmeinedamesiaeenles (unw. 1004)
13 180 15991u

5) MsUfuRNAdmIuMIHEI GouuiBenuds @nw. 9046) $1uu 38 sy

6) MIUFTATAA T Uls T sinuaesalifan @nw. 9047) S1uau 830 Tsenu

Y A

1.9 M139529UTTAULALNITATIVAAAUTTINUNBATUATN

Fidunsasrafinmy Suiaay ese Tssnu fi

1.9.1 n7195U5eY/Moe1y 159RnUsTaRn/mald F1uu 13 Tsanu, Tsenuudsgy dwau 1 1senu
Tssrdnidouin $1um 40 Tssen waslsednussy EL $1uau 5 Tsaau

1.9.2 #593RARUMIETUTEN (CB) 91W3u 14 iy, 159ARUTTY 913U 27 15991y, Lsenuudssy
1 34 159971 waglsaAnUssy EL (EL2) 91w 2 15eu

1.9.3 ssyaidlefimsudaiiouanissmealssdaussy $wu 21 Tsanu uaslssnuudssy
U 1 159070

1.9.4 mateseaouanndmiihfidiasemelsadnussg $1uau 12 Tseau waslsanuuussy
U 1 l5900u

Y A

1.10 msfj:&l61"39&1'10%’1nmsmwﬂsmﬁuLLazmsmaﬁ]aﬂmukﬂmuwﬁmaumw“u
1 < 'Y} 1 v} o a" 1 <@ 3 LY} 1 a dy a a 6
1.10.1 mamifj:uLﬂumamqmﬂkqmmiﬁ; VMNIUNFUNUYNNLA 28 $I88719 UNANAFBULTDIAUNIEY
= 1% . . [ = 1 ¢ o a < 1%
A13LAUNNAY bromide ion LUAANINY NIULNUTNATAUA AnLlusaYay 89.3

1.10.2 nan15guiiuiieg19a1nlsanuulssu Suiuiduiuianun 22 feg19 dnanadeu

(%
a 6

2 a ~ v . . o A ' ¢ o a & v
Woqauvsd a1siAlinnA1s bromide ion uladngiY Munaeinvue Anlduseeay 100
1.11 Muasafanusasiszinunwaudludisgnsdudinsuazuandou
NInTIARam LAz TE AN EUATNY (Fag19dumy/naning) INl5euLasioInain

Famsnafanuaziinsduiuimegisuiienagausurulasnieems $1uU 541 feg



74

1.12 N13983U529AMNAINNT0VBWRIURUANITNATRUANNINTFIY ISO/IEC 17025 HATiun1s
SNYIENINLATNITVEI8VBUI8TIENITNAFDUAIL

1.12.1 $AE@01UAINANSEASUNISSUTRIAMNUAILITD 57 S18NISNAFDU

A Y

1.12.2 wisnmunSeufiotuvensusesemsnagauasandansasesiusyivuasd i auis
1.12.3 nsifuguariesufoinsnaaevdudinuasiazomsiuiiviinsuivnisinunsl
nspausuATIAINIAMUNTRamETouNuUM AR U 2554 Fsilagiiu fveslfiRnsmaaey
nwY AlAUNMSaUSUAILEILITAINNTURWINITINEAT S8 19 Wi Snrsandunisnsiafaniy
wazUssidiu weay 23 ase sl
1) FMAYINTUALANUELNTANSNAFOU §IUIU 12 ASY

2) funsguiiuiiegeitmIUANRNIE 31U 11 A5

2. nuaansilsuuazaanluiusasguaundiy
nuaanziisukazesnluiusesguowfoidunisdniunisaanzfouddsoondudifivly
wanse1ndIng lun wavseuan nadluan aennaield Judu uazaanzleugdseenlusisssme
puUsena ng seileu Wiedermunussmagiuazniseentuiusesgue uiodmivaumiiviidduds
AsUsEInA
2.1 muawuﬁaué’deaanuazﬁumtﬁsmﬁnam'iéhLﬁumiﬁ"aéju 6,620 518 Fail
2.1.1 aangileugdseandnuaznalilussUssime 1uiu 2,276 51¢
2.1.2 annzdoududsoanduiinuasiiuensiverandng (s1ef) Sruau 3,646 518
2.1.3 FunzifoulsaussgAuiuazaiuiienisdioandudinunsiuuensverandng neld
Foulviirwnudennas S1uau 364 510
2.1.4 Junsidoudugdsooniivaiuay S1uau 158 319
2.1.5 Funsidsuduuvamdniivasuny $1uau 176 91
2.2 msvanludusasguaundly (Health Certificate) Wsau 61,794 atiu feil
2.2.1 mseentuiusesguenndiednuasnaliian 91U 50,467 adu
2.2.2 mseentuiusesguenndieduainunsuusgy 91w 11,327 atu
2.3 nMsudeiiougdeean
2.3.1 dudlunsudafeuddseonaulsznansinmanens Bos vannust 35ms wazieuly
nsannzifoududdoendnuasuald w 2553 fisdu 64 Al
2.3.2 wiafeufidseenmuuszmanaAinisineas (3es udninast 35ms uazerulvnisan

neideuduidwanisouanaanluuansiveundng w.a. 2556 LWun1suaaiaulinsiu 11U 4 a3

Y 9



75

3. udusasnsguansisuazgueundeivuasngsndeuiineadas
3.1 mahsziuazuiafausiuguawnieny wazanuUasadedudiylidulumusnasgiuana
Tngagudeyanaudafiouniniaussna (Raust o.a. 2563 - n.a. 2564) $1u7u 227 aty
3.2 nmsudaieugusznounts (nsdlunnsnisaruauiitay uasnsainlaiiddnenisnssindany
Uszme/sudigu nan.)
sfiumsudadiowisau Sy 88 aty
3.3 Usganuauaumaila/annsgiu/msuidym
3.3.1 YsganunumbenuiuiaveussUsemansaiinsudansulymaveuntde wavaueundeny
332 Twnuuenidaeyansilouamunazlsefnussydmivnalideaniuvedlng d1uiu
12 il o vFeu Sann wvahe dlo 343 ayu dudzan ndae wendn dule e uarusellimieny

GACC vialfidudoyalunisnyivaeuduinaliitgi

3.4 waadauanulivasadudmsuiuaindwazduainneemingludssmauuduled THRASSF

AiuNsWI AR BUNIdinTIINUAsEE AN UlLAUARAMEs NS NULTT IAUNIFIU 5 A

4. nsasgavdudindnldsudielounisiaain ae.
1NNTNTIADUAMAINAUALNYATUNIIAUAY 9 nulgurgnisanglounsianisnsivaey

AuAnn M uiraInd1InUANENITUNITOIMTLALY NTENTIEIT1TNEY Tufdn 09, 10 wax

[ Y 1

12 Tngdwiisunsiaiiv dninmunuiivwas fannsinees Wudduniuimeguarddvinguimunszuy

avavaeununnduAluinageuiunuUasaiuems Siuau 120 Mo

Nuaelaunisna

Puangloun1snanlsameSsuunsiuAuraUlR IN1nTNNSNUNIUANSAAVRIEIUTIINITAY

&3

UINTT 33 WRINTEINUNGEYNIINIENENNAILALIENITUTINTAINISUILTRINA W.A. 2546 iaUsy

UNUMNAAYRINIATE anAugdou UTuusenssuinnulidaualunisusmsiadudiludgniaden

I v [J

ANSIAUSNNSNTUSEANT AN ezl AgUUNUINAIASSIUURAIUAL A

49 Y 9

AsvERULaLSUTIRN YRS IuTIwNNIMANYUTBMARUS ULUAUNSUWNY tne nuw. Taaniiunis

11U 9bATinnsaneloun1sNINIUNNS

181aUNITAVIUAIUUSNTNAZBUAILAT W.A. 2554 LAZAIUNITATIITUTDILSINUNARFUAINY (GMP)
TRSISUAMAUNTAILAT W.A.2558 &ANULSIIUNN AR NN NISRINTUNIANUIBARDIUNITATIVEDU
$URUNATTINIINNTUIVINSNEATURIRINEElouNISAA d 4 n3al sadl
1. 1 0ulasanmslunsesueis
& a ' A A woa ¢
2. {Wulasansiviiigs1yn 1 souiintlsd@evannuounsiey

3. Wuannsal/miodamiguruninsannzdeugnies



76

a. \dulssinussgitldauaulsiiiu 50 au vielfiaTesdnsiimaasnlaiiu 20 useh uazedlu
situfianiunisalanalalasuludmiamounld

d1un36181uN15AAIUNTNTIVTUTBWINTFIUNSNAR  GAP  Wuegsendnan1saniiung
Tneinseanuszmemdninest 33nsuwazdoulumstunsdeuniiesusesnasgiunswaniis w.e. 2561
doTunzfoumiaeiuses Fsilagtuiimhesusesitunzdounds S 6 918 uwasiuamdniivilldsy
N155U5099NANALLNTURED T 522 wUad wastauaukunisatslaulinssnsianunswazannsal
6 Sv8 Fudaudd 2564 - 2569 fil

svedl 17 2560 UssnduiusnmaagleunisialyimingfiRuazinumsnsnaiu

syt 2 U 2565 cheleuuasuunn 50 15 JulUsy #.0. 2564

'
=

seeeit 39 2566 chelouutasun 20 15 FulUSY f.A. 2565
seerit 4 9 2567 dhelountasun 10 15 FulUSy a.e. 2566

seeedt 59 2568 dhelountasun 515 JulUSy a.a. 2567

'
=

seaeit 6 T 2569 anSuUA1Sed 5 A.A. 2568

UlATINTNLAY
1. mmmimuQuﬂLﬁ@izUUﬁ@%iﬂﬂ%@Iiﬂﬁ@Uiiﬁ; (Establishment List; EL) ieudlotlyminns
wIsdauasIInudymsuguewndisuasguoundiensluduaivindseanainineluanainglsy 91uau
22 wiiadiy Gatlagtu Fuszneunsfidnsmlasnismumasnistsiuu 26 Ve 27 Tssnu
2. Tasamsnsdnnisansiadiludnualiiifiensdsoonludsemedu (Control Measure) dwiuiie

uzal19 NszReuLled mialdilse ndte Tene uzdrudulwanionsie Yaguuigusznounisidnsou

TASINITIIUIY 32 578

g lldusslovd

$Ade: nsdndunninmudnniuenienn
nuasidde Fos madndununmsdanunnisnisn ez sramduda
meldunuaiAde Bos Iouazimunilediumsndnniunannin

1A59N1539Y 1389 MIRRUINTTUIUNNTNTHEANUNALAIN



e

NnumazANEAY
n1saInszuIunswannuaua I 1ulasinisideifaduainanusiuiovesinide

mﬂﬂaﬁé’]’aLLazﬁ@uuﬁwmmmé’aﬂmﬁULﬁmuazuﬂagﬂm%mmamwm LAZNDINRIUITEUULAL SUTDI
wesguduaiiy neldunidenasiaundiofiunsudnniuiaunin vesaanduddeivaiu Jadunsss
duaSuiazatvayulymisnuuasinITundananuide aadaus winnssy wavinalulaganauidy
lusUskuuaningInsuarysansANUINisINratendisny Weyaudiauswmeusaidvuienis
NAIUIUTENALALNITAIVDINUIYINY Imﬁ,ﬂiqmﬁ’%’aﬁﬂizﬂauﬁwmigsmmu’i%’aé{aLwiﬂizmumi
= & a & & a Y] 3 a =

WNefunanisulan walulagnmsdnwdaniuniten1sudssd nsAnnsaAuanYednnWAunSe
a1snwl uazinaluladnismiudaniuraunin Janesimuszuusassuseansgududiy lugius
MIEUAULIATFIUNITATIVEDY bagTUTBIRANNNFUANTLALNEAA NI VOINTUIVINITNEAT Tl
% a wa a I dl' [ a Y A a (v Y & % o 1Y

wesUiRn1snsialiassiivesusesnunmausisiasndndue i dulumutdenvuavessemnaga
WINIFINEING wazanIFINveIUsEINA Feladniiun1sive Fosnsdnduguninudaniwinisnienn
wazUszamduda syninsleulszana 2561 - 2563 Wlosanuinsgiuduninunsveslsemalne 013
AnuRdNYEToUNNTawaILdnnunarII TN wazannunlsUanN azinusniseausuTaunnges Iagld
Bmsrunaviinadeunnseatuiosaziaema uidthidmstmuanasidunanmvssudaniunezsdn
wazannulsUammusuteunns esmnTIany Tuvugmiasay The Spedialty Coffee Association
of America (SCAA) FadussAnsannaidasisulaenaunuiiessgiiuniunlddavin Green coffee grading
protocol wag Green grading form tialdlunsAnnsawaaniun lnensasiaaeudeunnsadluwanniun
Ioun wanen (Full black) waaw3en (Full sour) #an wWLAs (cherry/pod) waaliiasn (Fungus) anil
fiusawiane (Severe insect) wazdananuaeu (Foreign Matter) tudu Ingldisnsiuilunzuuu
¥ 1 1 ;Sj I3 gj [ M ¥ o v g.’/ ‘&J‘g (v ) I3
YDUNWIDITIN mumm%%uammwmmmamme\luu SCAA  Felailannuruals MataufunISAIUALA Q4]

VDLWV VDAL UTENALDY

¥
[

Fatunuddedilddiiunsdufuseduianurerndnuazudaniuilsdamainunas
WARLLEANTUNTBINTLATINITAEAT uazinumsnsluiiufl srseaeudeunnseamdnluwianiuiiuy
Fnsdupzwuudeunnsamu uagsiusudayadnnudeunnseduwdanunerdnuazudaniunlsUa
o indaduaunimvosdanunsnmenin welfinwesnsauselfdunasiuusirlumsdonewsn
NN maenIuTRNITauAnInsmuann1LI wasluamestaunnsomanlutanniun WEeu tHewns
wadansAninsadanuimsnenwlitud mifvensdsninnems inwssnsluiuil visnensu

wagaulahluldusylovisioly



78

Uszlevdnlasuainauive
nan1snaassilinsutymdsunnsesiildulymdrdgreandaniuessndniuaziudaaniun

Y a <

Tstanvesdszmalne eldiludoyaldfuinumsnsgimzugnaun iefuanudnnunvesuszinelne
THlumsuudssnunmesasdaniuidely uenaininesimunssuuuarsusosnnsguaudivdsldi
msfatugnunimudaniuimsnisninlaeinstuasuutounndes duinausiuusihdmiunmnans
Tumsfansawdaniuinianisi wieslddmiluanesdounniemdnlumdnniun ieuusidnumy
vosdanulerdnuazmdanunlsdaniidounnses waglddninszaudanga (Green Coffee
Grading Guide) wu1m 42x60 %1, yinanwatafnwsia PVC Faflinununiu wazaraanlunisnnm
dmulinunansliiduedosdionsdninsamdanuraaugiunasiuunii Ingisnstagldudaniu
117w 350 N3 thanifuazuuudeunniamdn T wied wiauier wistus wisgnuuawhans
ALY warAaulantasy wdasnezuuudeunniesionmn Weufuinmusinsdatununiniude
nMuwmameamlagisnsiuazuuudeunniessin dsmaiuneasnsazannsailldldieuazazaan

SI597U

n1sanenanauIdegngutivang
noIRIUITTULLAzSUTR RS gIuauAfY liinan1sdntuaunImudaniunmianienn
lneFsnstunzuuudaunnsessiy  wdaviunasiwugduieinlldnivgiunseaudainse wagdni

Tuamostounnsemdn devennifogngutmng fi

1) dnemenanmy os msdninsamdnniurimsmenwliiuaaensuiials Tavosufoinng
NIN1ENINLAEUTTAMAUNE NBIRAIUITEUULALTUTRATFIUAUANY taliAI1NoYATI8iRAuSE
gua lule levuea 1in Wiy WiBeuwugauvesiesy fURnsuaziBoudisnsdansamdanium
Tufuil 29 wwanas 2563

2) Fndnssanisuansiiamaivounnsaman wazuaunseauAninIaliiudaula Tuniseusy
WU URANNT “0usu Marketing & Branding  N1SHAANTMUNTIHEULANYATATNIMANTHEN”  Talag
nefieuagian e mavdsnaiufeuasuUssUnamsanes Tuiud 1 - 2 fugeu 2563 a Hesszapilng
91A13NesITBuAr AL NN AN SIAUALILALLUTTUNERNALNYAT WAz “AULUNAYATNT
AULUUNWANSIHEN nageun uinsideuuaziaainan1satiduny” dnlagnaideuagimuninginis
Mé’qmiﬁmﬁmLLazLLﬂigﬂmammamwmi Tuiuil 3 fugnew 2563 i Café Noir Co-Working Space Telua
Isueuyamaluladuesnsuivinisinuns Ssnsgaudainsaiedunisumaluladvesnsuivinisnems

AUDUIANULNUATNTNS LTS UAURUUITIUNLTIUAULUUTLASUNISARLEDNI9EY 7 578



79

3) Tassnmamsdaduguaimudaniuimanenm 1 ausliduidiasssuanudisaves
msthwasAfegnautmeiiiolduselovflunsfmuinisiness Jszdidauussina 2564 veanes
anszuuuay SuseanasguAuifi uarlddiiunstenenmeluladuds dil

3.1 daihnszaudningn wazlamestounnsemdnlumdaniun iileeunsnisi
nawITelulduselond 91w 70 g

3.2 dweunsgmudnnsawasluamestounnsemantumdaniu iumsnueiedns
Y9INTAVINTNYAT S0 7 wida IouA gudideuazimuinisinunsnn quiiteinunsiigansysel
quiisoinunsvaradodmi quiidefivauas quiidouasimuinisinunsiguiese quiitefivau
yuns wazguiisouasimuinisinunsaga wenlldusslovisiely

3.3 dntineusueaularl Bos wadanisAninsamdaniunnisnienin Tuduil 27 e
2564 wazusunszauAmLnsauatlvamosteunnseandnlumdnniun  iiudmihivesauditouas

o

WALIN1SNEAIAIN Lavaudideivaiuguns suududmihnvemhsnudunauladiiuneusuaiy

'
fa o = L4 fa o IS) fa v A

oA Audideinuasnganysysal qudideinvasvaindesdnl audideivaiuas qudide uazimun

Y

fa o A fa o A

ﬂ’]’iLﬂHGﬁﬁQQL%ENiWEl AUYIINTAIUYUNT LASAULIVYNYFIULEAN FIUIUUA 50 518 Lﬁ@Lﬁuﬂ’]i

9 U

[y

dnevennnuikasiatiansUfURlrtudmhivesnsidnnisineesanansathlldaenenninuslinu
nRINsaly
4) WhswAnssuiaumdadiensaiagadniunungadnuallng 15e9 mMmIndanuniiey
fa v A Yo o a @ a « [ [ v A a
YosauITeiivauyung tnelasulyiluinensussens (5es madansawdnaniui Tluiun 25 ey
2564 wettgnanwmaAluladiliainnadnuItTereInsuiIvINIsNEasAiuNEaINg LWINtNN1ASY Las

AUTENBUNTT WINTIIVUA 40 518

Nnudue

1. Uszaunumssuauniouaiutazl ssnundndumiviazsunsesalsziliusseglnaves
GACC ans1sausguszanvuiu ieUssidiuannsnismuaulain-19 uaznsemunudngiie

2. FavuenansuumsfiRdiiedestumsuudiondoldalalsun 2019 dwiulssdaussqualsl/
55790193 Wloinouns Ussunduitus susy Tguszneumsdiiunmsnannnsnsdsnan

3. sulumsunlalgmnudngiisinduludludsenniu

4. msdnassimdndeanluussmaddu nuw. Iisufuantuidofivau (2564) Tneilideeen
1AsUN159RaTTIAIAINGIY TIUIU 6 318

5. MIALTUNUALNTEIIUgRNTIUILANLEEAINTUNITRAITUIDUYINTDY NNTIVNNT

w.A. 2558lpganiunumueiiodmiuussnvu @Tunwlne) 31uiu 12 dile



6. IAVNN13IANITBIAAIINS I1UIU 6 1309
7. MIARLEBNINYAINIALAY
8. M3Uszanuau derneusy uasluinensussens

9. INVUONANTNIUNT FOUTZHEUNUS ATUNITNTIIFUTDI UAZIUDUY

80



81

n13veiusawineufjuing

ATIVEBUAMATWIAANUTAMUNINTFIU ISO/IEC 17025:2017
NBITENMUNUAANUTHY

a 1% [ [

n13uatunInIsALaznsaliugsiasuudaiuglutagiuianudnlueg1sBnfeli

9

o w [y

A dyiugan mILazINAssUvBNLAnTLg elvEuATuRvonTusgaduana uenanguan
wintusilonsiuagmadieenagdadlssumssusesssuununmluduiiieesiunsudnudeniug
MMIUTIMFO UaNITUINNT W1 1SO 9000, ISO 14000, 1SO 18000 UA7 WAANUGHBINIUNITATIVERY
amawindulunusnsgiuaud fafunanssasevauddsiesnnniesufofnimaaeuildsy
M33UT0IMIFIU ISO/IEC 17025 ielAnmmsiulaluaunmuazanuiidede annisinfunis

(%
¥ a v fa o

NN3AKATANNITATINTININUTENARAT Memaliiesluifnisnsvaeununmudniug Audide

Y

wavinndnfusiudeslnl noddeiamnmdaiusity nsdvnsinuns Jadumihenuvesisii
asfandnlumsTviuinsnsaeuiiiedusesnunimudaiugliuiniads aalenyu LnwnIng Lay
yhssnduifetes Jedududesdidummimunviesl foRnsmuunsgiu ISO/IEC 17025: 2017
Wieairsanudesiuliiudanlduinmsuariuussiugunmanunaaoulussivuunmnd Sequdidouay
fauunudanusindodnl Tdduvesusendiotudl 21 Ausneu 2563 wazdndunsmuduneuves
nesUivsuarUTesinsU AN nninemaniuing (us) (wil 1) JagduresufiRnismiaaey
Aaunmuaniug lisunisfusesrnuainsareieaufURNISIAGEU 91NNBIUTMITHALSUTOS
veafiRms (U3.) naAngImaniuInTg nsenTIvingmaniuazmalulad Wetuil 9 Squeu 2564

(N7 2) Sveutnefilasunissuses ISO/IEC 17025 : 2017 34 9 YauUrne fail

snen1sinagau NARN N NINAZU

NINADUAINUUIFNTNNLAN wanugtIlng

Ly

v ° a
ANUTAZUILATNEAIUR

Ly

ANUGLAINIULAZUAISUY

ANSNAADUAINNIDN LWAARUSTI NG
v ° a
AzUbaYNZNaAUA

LANNILAZ LASS1U

hO)
=
o)) LN /) LN o) PN o) N o) N o) PN [ o) E o) P o) Y




82

AMUNNNE/UEIUVBWIATFIY ISO/IEC 17025

1ASFIU ISO/IEC 17025 LHuszuvmmsgiuanadissyfsterdmuaialuindheauaninsn
yaariosufiRnismaaeunaz/mioveslfURn1saeuiiiou Gazusznaulumedomuundiunis
UImsnuamunnLazdefnuaduivnig wesgruianmsnluldldtunesdnsiidnnsduiu
AanssuMIneaeULay/Mieaouliisy dwmiuiunujialdifieairenissouuuasBudunuanine
Yoo uRNIS Tommuaniuu1nsgIu ISO/IEC 17025 %L'flu@hmuamﬁa%’aﬁgﬂwmﬁﬁwammi
UImsnulazMImaaeuveieslfiAinig Useneufe dedmuaiilufiindasanudunaias
nMs¥nwIANdy derfmundulasiainavesesdng dofmuadiuninginsiindedeayaains
ded1uaemnuazaInLazazLIndeN tadeale muasundulivIaInTiven wazn1suInIg
atfuayuiidndulumsuinsuazdnduianssuvesiesufiinig dodmuadunszuiunisves
HoaufoRn1svianun 1y nsmumud1te MsmudeuLazn1snTaaeuaalilivesitnaaay
Tuiinme3vinis Anuldeiueuvenisin nsuseiunuaImEanisaaoy lWIudnissenuns
wazterimuasunsUIsIFensinitena1sszuuuImg msmuuenas msUiuUsEuL

NSUIMNS ANdsaLaslenta MInsavdamuaunnangly Taufsmsnuniussuunisusmsay

AUFIAYVBINITINYINUINTFIU ISO/IEC 17025
nslasunissusasmuausaresu fuRn1suasn1suIuInsgIu ISO/IEC 17025 uildluns
a L4 a wva IS L3 (% d’j
UInsuvesiealjusnis Iusslevivaleusens il
1. sdnenuanunsavesiesufiinstndunvensuninelulssmenasaadssie
2. asaanugeiiuinanimaasunlasuainesugufinisdugnaes wiudl way
4 a4 vy
\Wedale
3. 1 Jufiveniulunguuszwmaaun®n APLAC uaz ILAC luanuniisuwimnesnuaing
FNUTANIIVINTG
4. duadunisdeeenduiwdaiiug annisinduniansdiiiesninisvageu wazan
M3ngaganUsenand dwalianunsaanaldinevesisideenuazfundiuiaiuglaiuegsd
5. f58UUNTUIMNTINNITNR Tn1siauUTulgeedesariias nalviinnInanyai
WNBIANT
6. yaansiinisirauedafidunswdussuuunniu Yrvandeiianainiiiinduain

ANSV9U



83

ns3EuAUNSeNNaveTuNM5UTEs ISO/IEC 17025

nsitmLResUfRnsfiodgsrunanmsgiu 1ISO/EC 17025 Hu Sududesdimaduiunis
wisnaundenludiug 9 egsaidies wumndunisiouaundeufievesunisiusedl
Fupounisiniiuau il

1. Mruavaudngn1masaUkasfinen wuaIiasU)UAn1s

1.1 fvusweutiglunisvenisiusesauaunsaiesuifins farsanmuanudndunas
AINAIINABINTTVRIRLTUINS Tnevios JuRnnsnsraaeunmn nudaiugldnaninaeilunisiden
viafiwiiazveiuses Ao fasananduiusiedisveudazaiiafivifglduing denveudieisns
YIAFBUANLUTANEIINIBN A AT MIeN warlivenisiusesnTanadeuALBY Lpannliiananso
upuestumeluiensld Tserndmansznulpenswonanisnaaouyiuiuemiutulusios

1.2 drndnenmsnuyaansvesiesujiins imsdvuadunddidudimhinnauly
TUU SEUMng mnufuiiavey wazveutnevesuisuNoumnelidaiau Ssfesdnvihuuuneunine
mdlrumihfimnauduatednualdnes Welimnauannuiunsuanuiuinveu wieuseyuid
wavaduld Aneusuiiloindnoanliidmihdluszuuamnimmnau ldun nmsfineusuyaainslunns
Tusmsnunsaaeunuamdniug Weliulaityrainsynauiisuiauaase uazufdRnu
puilldsuneunngldogsiiusansam

2. AasuUszanauazvaunsatiuayuIINgUIMS

AU3M3F 1A AUANAAYYRINISUNTTUUNINSEIW ISO/IEC 17025 W1AIUANAMATNYDT
osUfoRn1suaznsuinsdanis Tnedufinsdaiununeasdonsudszanalassnsiaundnenm
HosufoRnammnaeuamnImAAARLS T ieduteyalunsvesumsinasseudszananinsuneing
Uszdd titeldlufanssusing 9 1wy nsaeuliivuiedesile msmuaupmuAmagly MsUANANAN
FEIieeUuRins nssanAnssunInageuautIwigy nsineusy usu

3. udanannEIieY

uisisauzvnufiofiiumanazithsz Yasuuamniesufoinmsnuderiuavasszuy

[

UIM591U 19U UAIRIEIAN1SAMAIN (QM) §3nN15391015 (TM) FRIuAuenans Wviinaaey

Y 9

[

Wi fiuinnsgnén wazsumisdu q mueudndu wieuduftivihiumlusumisidfey was
et finusuRnseuvesusarAumLs (job description)
4. MVUAAUABINITBUTULAZIAMIIUNUNTOUTHYARINT
Jumswseuanunfeusuyaainsvesiesujuinisiaedaviuaueusy auiyaains
fiAertos Hedunmsuimauagdnuinns Wedhfunisiineusulundngasiiiades i dorfuun
ISO/IEC 17025:2017 n1sasiadianuamn1naigly nsasiaaeuaulilavesisnaaey nmsuseiu
ANNMHANNINAFDY WazndngnIsumadiaiiiieados 1y msliuaznisasuiiisuiniesiiondniy

dmSuveudignuvesiotluRng



84

5. IV szuvtenas/teyanumaiianiudenmvunuinsgay ISO/IEC 17025

5.1 vesfuAnsiimsdavinlevenunmiieliyaainslussinslinszmindsauddy
YDIITUVLINTFIUTWAUAEINTIUNSUS UROUTTaL Tneldngusvasdlunisdavinenans
sEUUMIUIMsI Llelvaeandasiuninsgiu ISO/IEC 17025 Usznausieienanseienanin
Fupounisdniiuanu FBUGTR Bveaey wasionansadvayuiiduiu wWelvyaansiiluléluns
UfRnuiunasgudentu ilimsinuismisserdes fmwaiiae ulsdsuiiuinveu
TnefuiiunismuszuuamnmlviasunnAanssy warasuianszuaums dusmssuiiegts Mmeaou
NsAUANAMAINAIETY LaEN1T0NTIENUHANITNAGRY

5.2 Wieuvdnguanuannsavesyaanslusuiidmihiinaaeu Téun nsvadeuainy
FruneaiesUfiRnis (Proficiency Test : PT) ilumsinanudrungueadmiitasinnigiuves
WU iR Inefaunaunadounun muaniuguIueif (Intermational Seed Testing Association
vi3o ISTA) iufdnlusunsunisnaaeummdungiusdaiug uiiesainnisdrsumeasuaiy
Trunguesiostfiinasu ISTA Hu firsuasdeauaudn ISTA mmemnldlfifuandnagses
THauuszanmigs FatumaresufifinisnsndeuamnmudeiusSadrimaaeutumiaeauly
Useinaléuinnsgiu ISTA 3efil3eninn1sadeuwuy Inter-laboratory Comparison luteutinesi
YOMI3UTOINIAILUTGYEN NN NI AT DN

5.3 dranunionvesies fuifinisduaniui fmsdausiiuiidmiunismaaeudiedng
paszomiviagey Tnsuvady gasuiegne oo emedounnuuIays Heumzaen
Heudusnvidaiug etesiulilfiAnaudsmesenunaaey fmsauauninddenisldiui
nsesUfURNMsllengnbiyananitsuendiresujifinig winfianudndusssesldsuoynyin
rouynata uazazfesagnieldnisguavesiminfesufiRnsudefild suneunnewintdu n1sdn
Bouruesujifinisasdosudsnnulszasdarminuazagdadldfuougnainguinsdeunnads
wazounwliyarameuonduEinmuldanemsrussnisvioanufnwivitu

5.4 drsranumienvesiesufiRnissnueesile fnsdanmiedenuninaiesie asuliiey
wnaflefldlunmsvazgey Tasdnvadiosmsldnuaiastonnyin wiewtuvuitufinnisldiedosde
wazfnunfiuiaveuguainuiaiesdouasimungiansliiniosdonnvin wieusisfinousals
anudieafunsTdrunasmsguasnulifuidmhi

5.5 @1979AUNTaNve el URn1sauisnegeu esUuRnsidentdisnaaeuvesanimy
NAFOUAMNIMUAANUTUILIYIR (International Seed Testing Association 138 ISTA) #n153A¥i
AiloTnndey Usznaude in3esilouargunsaifld 3nasdeuiaedsdmiunaaoy dunouns
VAFRU MITUANKANITNAZDU TTNTAIIN NTATUANAMANNANTNAFBU NMITILNUHANTNAHOU
Faienansrsnaniesgniiowmungmimeasuganmanusanaes ISTA feiinsilineusundniid
naaoulidlauarUfTBnuisnaaeuiidarhiuesanssasa fnsdanisdseiuiifodmind

nageu lagISiuSeuiieulliionadeuvesdmtninaaeuynau Invindaz 1 Ase lunnveudienis



85

naaou 1nel35 Z-score wnAangriAimnuuan1ameadn Weldunstudunaidmihiiynaui
ANUENINTATEA UL

5.6 nngimandsaesviosUjiing Fanmsdndunsifiedansfuanuidesi 1S0/IEC
17025 : 2017 WWudermuslmidmiviesujifing ilenouaussanudeinsvesiiuuinsleiogis
fussdvEnm Wesanmssfiumunsuinslenginnaeueaficmdsuiatuiiviluganmdeme
soresUftRnmsldtmensauazmsdon mndnmsdudunsilimnzay Fafukesfifinsdel
mud Ry fumnudssiisnainiuieiiarlfidenianmsivnzadlunsuimsanudeananivli
oluszAufiannsasuldl uasyhliianunsaduiunsussg Tnguszasdlfodadiussansnm

6. Uszmaldiananslussuuuimsauganin

nsUftROumusrvuaun Ity Snniienanslussuuamniw tdud dileamnm tumeu
nsaLliuay BUJURNU TBvegeu waviuuduiinen 9 uldlussuunsuimsvesioadianis
Feunnfudioisumaaeddiug ismulym wwfesuiuutienarsaunineing 4 wieliaenadosriy
nsUURNUITwewRUfuRN1g

7. NM3ATRAAAINAMNINAETY

v fiAnsiuiumnsafamuamn el ednnunsdunuveaieslfoanng
TndulumudeimuasuauninuasdsInIsniuseu ISO/IEC 17025 wseld lagagyiin1snsng
Anmunannglusgnetiesda 1 ads Inadmihiinsafamunmnneluiildussiatun desd
AuanRnvosUURnsimue Wy desihumsiineusunsasainnunuamaiely g
andenvgluiFesiiagasiafiany uazdmndiFosssuunanm ISO/EC 17025 Tagnsnsraian
fosmsaaliiasunndemudorinun fmanmafamuuuuuufiuaziuauoy M15ATI9KLARe anefs
nsATITnIzUIUNS Tneisudauinsiuiieauiisniseenuifiiefusesamnimadniug dauns
p3RuLILeU aefe Marsrafanudude 9 swdedvun niudidumsudladounndosd
WUIINNIATIIRANLAAINAETY

8. MUNIUTTUUAMAWLALEUYEN1TFUTES

USEgunUMIUNITUSMSUre el fURnsuasiinsusulsauss ansnmssuuaun ey
o iR ieliuladnssuununmuazAanssunismaasuvewies foAn1sdemsiinumunzan
waziluszansna Tnefifuimsenafiansanduiunisidsunlamsouiulaesufoa nsamaiiy
$8u Tngagvhmanumunisuims sgsostas 1 A%t ndminduldurenisfusesauanun
vioaUiAns lnsidenmissnuilvinisfusedyimngaureveutneidesnsveiuses ddlulsemelneg

a A 1 =
WYY 3 YIUILIU AB



86

1. NIUIMSUHAETUTRWRIU UANS (US)) NSINenamansusnig nsensisineemans
wazmalulad WinssuseinaujUansnaaeu auildnd il waginemansyinn

2. drdninasguiesliinis (aud.) nsuineremansnisunmg in1sfuses
Vo URNITNAGEY ATUNITUNNELAYENSITUEULAEAUINIT

3. dnnuLInsEIURanSugna NI (@8e.) nTENTIenamnsId in1siuses

veaUURN1sao U ULaENARDUNNAIYY 8AVIL ATUNITENNEUALANSITUEY UAZATUBIMT

wdnnaTlunsdenmhsnuiieuwenissuses fesfansandsil
1. wihenilalvinissusedumsiives/veutefisdens
2. whenuildnsiusesiu fanudermglusulate (hsuinemansuinis
AIBEITYFLANeImansiin it Turugidinnunesgiugaamnssy fanudeisg
Funansnusigaamnssuannnin) netdeniiesusesunamanzay wazvoutnefideinisvens

FUsRITEULTRNURNg WeresjURnsidennulssusedlauad g9nn1snunImisinnistuuenis

kY 9

fuseseviheanuiilizuses nedudumsmussdouvemingiuses (1wl 1)
9. FUN13n 329U TELAUINMUIBTUTBITEUUU (Accreditation Body Audit: AB audit)
mhpnuilinsiusesmsaUssifiuenanslussuuaunmeng 9 insiosufifnisuuuly

n¥ounsuveiuseslasnnavssfiudosiuieitnimisdidnnsednd manudounndomis

osufiRnisfenhmaudludesiu melu 6 ileundinmanmadsediudesiunds mieiusesas
fifumsnsraUssdiuauainsariesjifing mnviesUfiRnslindoniadlitussdiunsiausidiy
vednludosudsaudluuuiunii 6 Weundinismmalsadudosiu mhesusensenidndve
nsBurenITuses

lunsesalsziiuanuansaeslfuinig vin1snsiauseidiy i viesujuanis lnemnes]
Usziluuszneusefiieanig 2 ngu Ae filisavigainnesuimsuaziusesieal foRnng (Us) uay

v o

A Tgavnisinuudaiug dnsiansanauenaisndngiuiasiihdunanisufifouvaziiins

a
ynedeunioanuiiisu Tasldnaiuszaunm 2-3 Ju Tuegivduauvoutreiivefunissuses winwy
Tounniad fuszlivazudesenisfounnsesivesujifinsnauluarsdnvaldnus weaujufnis
AoadariwuImensuilutaunnseswasdnanisuilulimihesusesniely 3 weutduainiuuseyu
Unn1595729U 58U dIMTUNITNTIIRANILUNANITTUTRIILANTUNIIATIVAAAIUNITTUTRINN 15-20
\wiau LLazmsminUszLﬁuslmiﬁ’jﬁxwm 4 ¥ fuanniulspifiuiiviesufifnig (on-site assessment)

& < a = )
AIILLIN I@IEJE)"IC\]LUUﬂ"Ii@j’J‘ﬂ‘UﬁgLNULWNEULLU‘UWi@UqQaQU



87

10. uilvdaunniauazldsunisiuses

o ftAnsdndunsutledounnses Ssasdediudaaianiely 6 wWou dukudiude
UszgunIsnsiauseiliu inuani1sunlataunnsasgnies Asuiiu guseiiiuazdnyinseauasiaus
AZBUNTIANTT WaIAUANYNTIUNTIvULUTRsUfTRnNsmagey ntutilufusesaueysysu
ANENTTUNITUTOITE VUMWY JURN TAWNLA IR TIaUsEll Uz livie sl JURn1snIu
miemuilimsusesdaitluuses uasmeunineterosfuRmsildsumsiuses dmiuresfiins
Feldsunssusendifesiimsussiiufes fifinsednduszey q weldiulafiensufifosis
soifloannudeimun wagilensiaaeuinesUfiRnislanuuasguresnsdidunuegsioiios

agelostay 1 AT uaznsiausediulminn 9 4 3

wuanslumsantiuauvasiaslfuinisluauinn

v

el URnsnTndeuamunNaaiug Audideuasinumdeiudiindedl nevdduimu

=

wiaiugity Juslunsveveneveutnenuinnsgu ISO/EC 17025 Tuwdaiugiivdu « dWeliinseunqy

fuludniugiisiiesujuianisliuinisedlutegdu wu waaiuduzde waaiugniunsiu 182

e URnsdinnugsiulunmsassdeuamnmudaiugieanuduiieordn Aeauiinveainy

1118y WWUINIVAdUAINNINTIINEING wasliuInveaeunATaUARULINTUALLNIASEIY tnesed

Y

WnungndanAaiiudnANNa I u1salun1shYedu antalawdanianisan wazlasuniseausuluseau

d1na



dainUimsuarfusesienljusing —

v

ArsgauANNATUlcuTaNBNaNs

A

T -
meassbeanu (Hrdndu)

A4

AraUrsEiuangns use
m3asUsviiuainansotisnamRnag

88

LHTNRIAIHUNS

v

prasAnmunruhlafisunniaa

ATUTIITUAUBAMEAYNITHNNT

v

arlsuuRuUBANLNTINNT

v

panlufusesanuannviealjuFnmasey

A

w_ O - J - - -l » -~
dmintgdnedetiesn jumnmmiafunsiures

A

AIIRAARIUNTTTUTEL

15 - 20 \Foy

314u

-----------

A4

w
amatssiiulusinessuy

v (1) *3u” wneds Jwinnng

(2) * fisnlfiEntsfessifennramiesifanmsatssdiu nelu 6 dHew udvanng

&
ALY

(3)* HewlfuRnrshiessnfiumauklafiounwiealivfiaaianinluszesion 3 feu

uaINNIRsaLssisiy

o ] o 1 a wa a o 1 a wa
aInn 1 %UWQUﬂ']TU@i‘UiaﬂV’Tﬂlla']ll'ﬁﬂ'ﬂ@ﬂﬂaﬂ9‘]ﬂ']isﬂENﬂ'e]\‘i‘Uﬁ‘Vi'ﬁLLa33U3@\‘W]@\‘1‘U§]‘Umﬂqi (Us.)



89

Ref No, : 0303/8046

CERTIFICATE OF TESTING LABORATORY ACCREDITATION

This is to certify that

Seed Quality Laboratory, Chiang Mai Seed Research and Development Center
80 Moo 12, Tambon Nong Han, Amphoe San Sai,

Chanewat Chione ’ () 0
-

has successfully ufider assessment \according to ISO/IEC 17025 : 2017
y ,_“(Df‘y‘.. EX

and under the Bureaul ¢ aboratory Accreditation, Department of Scence Service

for the requirements, regulations and criteria for the competence ‘of testing laboratories

Accreditation Number TESTING - 0253

l>~
The scape of accreditation is as aninex
L

Issue date - 9™ June 2021
Expired date - 8" June 2025
Signature
(Mrs. Pochaman Tagheen)
Director of Bureau of Laboratory Accreditation

Bureau of Laboratory Accreditation, Department of Science Service,
Ministry of Higher Education, Science, Research and Innovation

Ml 2 wivdesusesnnuausaviesUjifinismadeureieau JuRn1snTvdeunmAILLAATLS
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FIMIAUATAITIA
nananidnan (Rlansu/1s) 740 827 740 798 - - 740 813 *%
nandnilnuis Rlansu/ls) 432 488 377 441 - - 405 465 *x
unu (un/ls) 5,290 6,024 5,366 5,716 - - 5,328 5,870
sld (uw/ls) 16,271 18,194 16,280 17,514 - - 16,275 17,854
namouuny (Um/ls) 10,981 12,167 10,894 11,840 - - 10,938 12,004
BCR 3.08 3.02 2.99 3.05 - - 3.04 3.04
FandIadeumn
nandnnan Alansu/ls) 707 715 752 938 1,152 1,528 870 1,060 *x
nananilnuss (lansu/ls) 302 308 342 420 858 1,080 501 603 »*
funu (un/ls) 7,936 8,096 8,115 9,224 10,230 12,030 8,760 9,783
seld (L mn/1s) 15,479 15,652 18,120 22,538 24,306 32,419 19,301 23,536
namauLnu (Umn/ls) 7,543 7,555 10,005 13,314 15,114 21,586 10,887 14,151
BCR 1.95 1.93 1.22 1.43 1.46 1.77 1.54 1.71
SN e CERATE
nananidnan (Rlansu/1s) 554 727 717 742 431 512 567 660 **
nananilnusis (Alansu/ls) 292 328 292 352 342 441 309 374 *%
funu (un/ls) 9,628 7,707 11,016 8,387 10,317 10,003 10,320 8,699
seld (L mn/1s) 9,418 12,022 16,499 17,061 10,784 12,810 12,234 13,964
namouLnu (U/ls) -210 4,315 5,483 8,678 467 2,807 1,913 5,267
BCR 0.98 1.53 1.51 2.12 1.05 1.28 1.2 1.6
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