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Abstract

Pummelo (Citrus maxima Merr.) is a native plant of Southeast Asia; therefore, it is
naturally suitable for growing in Thailand. Pummelo fruit is accepted by consumer world wide,
long shelf-live, and suitable for long-distance transport. Therefore, it has a high potential to be an
export fruit. Precise nutrient management is importance both for improving of fruit quality and
sustaining yield. Objectives of this study are : 1) to examine correlation between leaf nutrient
and soil amendment; 2) to examine improvement of fruit quality due to nutrient correction; 3) to
re-evaluate recommendation values nutrient concentrations both in soil and leaves; and 4) to
establish basic cation ratio for pummelo. The study was carried out in three areas which have
different nutrient problems. Two orchards were selected in Kanom district, Nakhon Si
Thammarat province, ten orchards were selected in Pakpanang district, Nakhon Si Thammarat
province, and one orchard was selected in Hadyai district, Songkhla province. The soil in Kanom
has problems with N, P, K, Ca, Mg and Zn, whereas in Pakpanang has problems with N, K, Ca,
Mg and Zn. The soil in Hadyai has problems with N, P, K, Ca, Mg, Cu and Zn. Each area has a
lot of nutrients to be solved. Experimental designs are complicate and a large numbers of
pummelo trees are required for series solving. An omission technique was introduced, omitted
nutrients treatment was compared with the complete treatment. For Kanom district; increasing of
nutrient concentrations in the soil close to optimum ranges showed that peel thickness decreased
to 1.5 - 2.0 cm, pulp ratio increased from 55% to 60%, juice ratio increased from 335 - 340
mL/kg to 340 - 400 mL/kg, and TSS/TA ratio increased from 14 - 16 to 20 - 22. For Pakpanang
district; the results showed that application of ammonium sulfate (21-0-0) in the same amount of
calcium nitrate (15-0-0) increased leaf nitrogen to similar concentration. Nitrogen lose was not
severe. However, ammonium application suppressed potassium and calcium uptake. Application
of calcium nitrate tended to increase pulp ratio, juice ratio and total soluble solid. Zinc
application into the soil could not improve zinc in the leaves. A characteristic pink pulp of the
Tuptim Siam variety was seriously pale after ammonium sulfate application. Results from

Hadyai district could not obtain, since no fruit could be harvested.
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Weaunupaldifadanlaaiald dulavasiszmalnalgsunisdnaanainanienssunisiaanilnannals
WunaldasdmiuinAmuazgdndanasdunmlaauting w.a. 2551 (A.6. 2008) a4 ngeilnfis Uszina

Y a

o = o ¥y Yo o Y | dlszo/ o
mm?m@gﬂ?szﬂmu mlmﬂ@imummuzuﬂwLﬂum@ﬂmmN‘uﬂﬂﬂmmumnmnumnmm

a a

UszinaA

=l dsj ai a ] ¥ dl o o a
AN 1-1 Wu‘ﬂﬂ@ﬂ NANAPR LLﬂzﬂq?@\i'ﬂﬂﬂZ\iNI@‘ﬂ@Qﬂﬁ‘xmﬁiﬁ/]il (NN mummmmgﬂ@

N17INBAT, 2550; z%ﬂﬁﬂmwmwiﬁ@ﬂmﬂwm, 2552)

AnAL WA
2548 2549 2550 2551 2552
AT aeEn (19) 192,103 | 197,562 | 200,965 203,12 | 200,987
NANBmTLsz A (F4) 276,628 | 295210 | 308,079 | 320,122 | 305,500
1aundeaan (F) 7,500 9,600 10,052 11,218 11,669
1FurnunigAnlan (Aus) 1.108 1.117 1.126 1.064 1.110
dautanigeannian (%) 0.68 0.72 0.89 1.05 1.08

namsznaduntlgninanisdtninigaueslanae duAnuaen (oranges) sasadlthiludunlaan

o o !

a91 (mandarins) 82117 (lemons and limes) LaZ&NN9a (grapefruits) AIMNAAL doudule (pummelo

|
A

1198 shaddock) HiFu1aunTstgnienisAntiesnnn Wedauiuvansz)aduan Usunaguanduse

Tnjaaalan Touwn UG 21301 AU &l WnEn 8AA wazililu WuFw Davies and Albrigo (1994)
o T g

Uszmaniinisgndutannn liun au eanlsind) Ing wads aulailide Unia oAl uazands u

s (Morton, 2009)
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[ a v v

2. AnatluNIIRINIsIAEaNLa

Tutl w.a. 2552 dszmalneivundgndulenlinananudaisilezma 200,987 13 Huanan
305,500 fiu wanandaulvny (Feaaz 96) lduilnanialudszne nadsaaniiesilszains 12,000 A
(ArinauAsEgNanIainems, 2553) Nnsenaduidnaniniiazlinanan ligenatlszan 8 fu/ls us
nsuds luan nulasmeansnnslduandsmies 158  suw/ls Ay windinisdannsiiadusnu
Auwapdanivanzan  elen1zn1sdnn1esInemngs  Wazin linanansesntaiiniigaaulng luides
QI d” d‘ = a dl ! ¥ d%/ ¥ a 1%
Wnnunlgn  Aiffunumandanainisndeeenlininiy  uazasnsnaasuuniInanadlasos

a [

AULIREIINY

n19d199asnR e RTANIRIgIud LN suLaNaANTIATITRY  wariTresdulely
dszwalng wudi antiRveshuazanududusasssemmnnzassanislgndule Indiaasiuen

a dl 1 A a dll v 1 o dl QI o dl 1 a dld 1 )

TR9AUNMNNzaNsianIsUgnNTTiingn) eniu Anistin iaNaegnse Tenud) AundAnisin i
2.0 - 3.0 mS/em M WnledfgiisanfgandnauniaAnisin lnfangg uarlinudnananaeds
Tasnas (anANf, 25519) AeARAaLiL Morton (2009) @4szydn ulenwAnlsn anunsnwsaiulnlan
TuRuaanzian iuansnaainuindas Tuanei Vock (1997) wuztiAnisin i wiuinansena

dunilgnlueaamsidaafindn 2 mS/cm 41 Davies and Albrigo (1994) 2191 ngiaseuLALIAYaRT

a

1 '
= a o !

paznaduitaailarinisin Wi reshunqndusingindt 1.4 msiem dulaasiraziiluiansenadunmu
s o 1 v a a o
nldanInduatinaulunsznaineniv

Vock (1997) Wiztintaaman N Uz an &1 nsuneduwaakasdanzawluy 0.3 — 10 way 2 —
10 mg/kg ANNAIAL TAaudged iAWz A wiuNaTaeiall annisdisasinaimistesdula
Tulszmalng ldnwuain12a1anaanad (ANALWALIN LATeam MLaINLARALNT) IR ANLAINI7UNA
o al ) o o Qr o 1 &l o o o dil o £%
A=A URNUIUNIN (ANANA, 25519) INEMAINTNNNLAIUITNaLNaILAY eTladiunIaALEas a1
Tinwuannisananesunsluianszpadusansiadule winulfeslunsiiaasdanalunuinials

1% =

Hasaninemsnsdnlinuatsiidndngiva e lunsatiail

o A o = A Ao o a A Ay ) = [y

dayansaiunisAnminauatuislupuuasluntites  uazlinusmasunisdnenludule
o o A 3 a dl a v 1 % 1% dl % 1 a OI
Avdunansznaduaiinau Afaeeudasaududunmunzaslululivansdn TnadaAmunzansige
InfAeaiuN 0.1 mg/kg waRAgIgalutas 0.29 - 3.0 mg/kg drumnnudindunianzanTuaveelugos
008 - 015 mgkg AunIaAFRTRUNITHRsAaNESaN Y Alaniaanaluauaduliuan
(Srivastava and Singh, 2007) faianalnauminienisadnaenaluingian esanigldanunsald
Tulnsauiaglugdumenld  wnanaguusasiiaqlssdmasnFnomenly  1wARNIIIIARNALRA
anaud pH AvfAull nisldduldtudan pH atludas 6.0 - 6.5 Aaunsaudiloyuunld (Zekr and

Obreza, 2012)
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anuaniae s lng aazinsas LazaL

A599 1-2 AuuziiaesantRnazpdnduressemsuAunminzandiulgniamsznadu

, unvasdays
“ue o =
ANFANA (25517) Vock (1997) Chen et al. (2007)
pH in water 55 -6.5 55-6.5 55-6.5
EC (saturation) mS/cm 2.0-3.0 <20 -
Organic matter a/kg 15-25 > 52 15-30
Available P (Bray II) mg/kg 15-25 - 15-80
Available P (Colwell) | mg/kg - >80 ?
Available K mg/kg 100 - 150 > 195 100 - 200
Available Ca mg/kg 1000 - 2000 > 1002 1000 - 2000
Available Mg mg/kg 120 - 240 > 194 150 - 300
Available S mg/kg - >15 -
Available Fe mg/kg 11-16 >2 20-50
Available Mn mg/kg 9-12 4 -45 20-50
Available Cu mg/kg 09-1.2 0.3-10 -
Available Zn mg/kg 1.1-3.0 2-10 5-10
Available B mg/kg - >1 >1

waNEE) ANANA (25511) AaNnauaInnisdsasisaseddule lulsuinalng

Vock (1997) Anuuztindmiuduntgnluilszmasasinsias

Chen et al. (2007) 4pvinaLAINNNIAN39a510 8N 3T89dNNUgNemaulFaaslssinmau

o I~ a dl ¥ a = [ v
n1sdanissnse s luauie i ldnananguasinnnin  wanannisliudlgelidiaong

dinduaessigevnsuiazaiineg UssALMMUNZANRANANNIRTTIULAY  ARAIULAZANAATININIEG]

]

amnsfiiuiladedrAnydniladenilandaaseninasoivinesie  nsfinwfudgn  alfaifa lusy
el Uszimpewdnt anzdidenudn Seaazlnatlszqnnnzantsznaudian K 5 %, Ca 65 %, Mg

10 % waznNINAN 20 % IBIANNANIDLUNIT mﬁuﬂi:ﬁ'ﬂmﬂ‘ﬂmau (cation exchange capacity :

d

2 o o
9

a

CEC) daunsAnuauluigiiaqs dssinmaniing fadauusiindi fesarinatlszqmanilu K 2 - 5%, Ca

65 - 85 % WAy Mg 6 - 12 % (Eckert, 1987) ’fﬂmzﬁmmmimmumﬁm basic cation saturation ratio &
galinuanfinisinanldneseuiudule
s AN (K) waaldes (Ca) wazunniiden (Mg) dudfinesieriy Wemumanududy

1 H

d‘ a o ] ] ¥ dl N
103517 1ie R naslllumu dndenansenusianisgaldannauanassss Maunimasesldiagas

El u

1

13-13-21 Wiiudulenns 2 wew wud Mlianudndures K wludmisay lwsnsinnududuses
Ca f183 (ANANA NEIWIA, 2551N) AnNN1gRsaaLenans wuAuuzTindndaunzaiaeav1e9616071ns
Tuhunmsnzand miunnsz)adulnenss §aaNvzeuuinAINInggIUieaINgalunnmei 2 wuet

AN pH Tuing 5.5 — 6.5 Tepn pH sxAulifTununIatszanm 20 % taailseq (Eckert, 1987) Aatiu
°
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mﬂﬂqmmmL%u%ummﬁmmma‘%mmmLLﬂ@QLﬂuﬁ”‘@mwm CEC Tmglszainnunuan Vock (1997)
WETN K 6 %, Ca 56 %, waz Mg 18 % Chen et al. (2007) WZH K 3 %, Ca 62 %, waz Mg 15 %
TanusRanAng (25519) uuztih K 3 %, Ca 64 %, uag Mg 13 % %Iqz?mzdmmzdﬁﬁﬂﬂé’ﬁmiﬁ@;faﬂdﬁ
finlRansznaduissoiulnldAuasiinandnisinounin

v Aa o

unadevanaan ldAns sz duaudndurassina s ulusesitmssgadu  LazaIeNIuAn
mmgmif’iﬂ;léqmﬁ'mmﬂé’mﬁumumnﬁiwﬁu (A3797 1-3) FeHenaiTiemIATNATNILANAN BN
N REINA wazaiiagasian difdusaatiie Vock (1997) wuzun K Ammnzanllugeg 1.20 —
1.70 % @ mFudu Murcott, Emperor, Glen, Imperial WAL lemons IummzﬁLLuzﬁ’Vﬂ"N 0.70 - 0.90 %
dwfudu Navel, Ellendale uaz grapefruit fignlutlsemeneawads diinauauaiunisinsms
NuAnendsuAaneaily uuzingag 0.70 - 1.09 % &miudN Sweet oranges ﬁﬂ@ﬂiuﬁ?ﬂmamﬂﬂ
(Kallsen, 2009) #UANTINIMUAIATNNIINEAT NUINEAENADTAT UUE1IT 1.20 - 1.70 % A5
&u Sweet oranges ﬁﬂ@ﬂiﬁg (Sauls, 2009) nsAnEENlalulszmalnanusn AudNdures K T
Eluﬁmmmmqslwﬁw 1.5-2.0 % (ANANA, 25511)

Fndovasssmermsfivnzaniuly  SnsAnsuassainduusi Nufawaneeiln
ey uaitlila 4alwe a19mien uazdule Wiy (aln90 uaziiTieos, 2547; Nachtigall and Dechen,
2007; Beaufils, 1971; Karthikakuttyamma et al., 2000; axén# 2552n) zﬁ'quélmﬁmﬁﬁ%mﬁ@mﬁﬁﬂﬁﬂ

zﬁmuzﬁmmmiﬁ’qmmﬁﬂ Diagnosis and Recommendation Integrated System (DRIS) lunstivea

o © é’ ¥ 1 v a ‘dl 4 a 1 a a Yy 1 o
ﬂ’]ﬁ‘@ﬂ‘]/ﬁ‘ﬂuiﬂill"ﬂﬂ@ﬂ‘ﬂqﬂ@\‘miﬁN@NZW]Q\? LL@Z%JLL@@\?‘ﬂ’m’]?Nﬂﬂﬂﬁ]ﬂ"luﬁqﬂ‘ﬂ"m’]? BEIENTUA

DNe
2
D
»
pd)}

anuansliiiudn wnduladidndavaassigenslulumssmueiuuztiiuge  azvinliamuninang
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a ' o Y o . = 9
ANTIN 1-3  ALUEUITINAMN NI NI UNIUNICAN (optlmum range) SLHSLUﬂ‘ﬂ\?Wﬁﬁ]?zQ@@N@’]ﬂ

nan13aae TulszimAeissni (Sweet oranges) aagdlnnag wazlne (dulp)

, unasdaya
8102715 | wiae —
Kallsen, 2009 | Sauls, 2009 | Vock (1997) | dNAnm (255141)
N % 2.5-2.7 2.50-2.80 2.40-2.60 >2.5
P % 0.12-0.16 0.12-0.17 0.12-0.16 0.15-0.20
K % 0.70-1.09 1.20-1.70 0.70-0.90 * 1.56-2.0
% 0.90-1.20 **
% 1.20-1.70 ***
Ca % 3.0-5.5 3.00-5.00 3.00-6.00 3.0-4.0
Mg % 0.26-0.6 0.30-0.50 0.25-0.60 0.30-0.50
S % 0.2-0.3 0.20-0.40 0.20-0.40 -
Fe mag/kg 60-120 60-120 60-120 40-80
Mn mg/kg 25-200 25-100 25-100 5-15
Cu mag/kg 5-16 6-16 5.0-10.0 >4
Zn mag/kg 25-100 25-100 25-100 >20
B mag/kg 31-100 36-100 30-100 -
uNNEmn  * AUstind iU Navel, Ellendale waz grapefruit

= Auuzindmiu Joppa, Valencia, Wz mandarins 81 71k

*kk

ANLUZINAUTL Murcott, Emperor, Glen, Imperial A% lemons

H ! ¥ 1
A5 1-4 dndauzessinansluludulenmunzan dpinauianisiiaduaniueansnemasiig

ATiA DRIS (TN : aNANA 2552n)

Nutrient Norms v (%) Nutrient Norms v (%)
ratio ratio
N/P 15.3 14.6 K/Ca 0.7 27.3
N/K 1.3 16.9 K/Mg 53 32.6
100P/N 6.7 13.9 Ca/Mg 8.3 30.8
100P/K 8.6 234 Fe/Mn 4.2 68.3
K/N 0.8 18.4 Fe/zZn 4.2 48.7
K/P 12.3 26.0 Mn/Zn 2.2 119.6

AN NHATDIdNTaaNauLN AN 2 nguudAn Ae AnnINAEWeN LazANINANE L ADININ

¥ 1 ' d a A a A | ¥ v A
ngUan 1®LLﬂ WUIANA gﬂ?ﬁ\m@ Aviluuilaanua wazdilaan usu ﬁmMWQMﬂWWﬂ’]ﬂuﬂﬂNﬂLﬂﬂ

annsinansraslsauazunas Ansnnnne ulasisisaasaidnAny 2 A1 Ae AvNdRdusesasuds

lnsanis Yiugenananuaznninindule

w1 8



v

Nazanasnlfianum (total soluble solid : TSS) warAsdnduraansai lnnsals (titratable acidity :
TA) Inadndquresrn TSS/TA Ranlfluaaisdasnd vireaanALLNeUa94N wanantANNduaa

asalntin (@i liifssaan)  wazaududuaeinsausaladinsuisanssiasiuayyasdsziana

¥
o

ianldusinnunnneludogguiReaiu (Davies and Albrigo,1994; Leong and Shai, 2002)
o 5 ueo Y | a A« ~ o
1egudanaraneinlfianalssnauasansunguailulawmen nenduvad Tdesiu lasiu uay
inAaudane aswantiiiiuesdtlsznautsziin 10 - 20 % 1esintinanvedu Inelarsaslulansnm
WussAdsznauilszunnd 70 - 80 % (Davies and Albrigo,1994) nna@nsnisiasniasinuesnadulalu
X Ao o = o - X = 2 = =
NUNAINTAUAIATEIINIIT WL A TSS INTUANINEgHALsEINns 4 1hau uazAsillaulivangua
Uszanns 6 1hoU ANTUAIAARY  (URITUE UWATALY, 2552; ANANR, 2552) TNM9ENARNAITIEBIAT TSS
1 = dl dl =3 dl ¥ 1 % a o L4
tauanieszeznaNmEzaniinemInsaiviiaonadule  wninemanstaesliunwiullasyinli
sarmvesdnladanag
a = rall ] ! [ a a | a
nepauvisennuunanszpadudauluaiidunse@sin (70 - 90 %) sesatlifunsanndn nem
a = a = rdl £ 9 1 o aa a aa a
aangan warinanauvisennululiundes ldun nandadiia nsannlatia nsnAdlla NaALaARN LAY
neanmiee duwsiu avdnduresnsnanasnetgns  Inagoimnniiaderesiunlgniiazinasie

le

o X A A v o p o = - P a
ARNTINITANAN Wumﬂ@ﬂmﬂ@mﬂﬂﬂlﬁ@ﬂﬁ\‘] V’W’]NLmNmum@Qﬂ?@NLLuQIuN@@@\?L?Qﬂquumsﬁﬂﬂﬂmuﬂum
a

a Kl a
1

\aR8AINd Davies and Albrigo (1994) nsAnsnsaaryiiuinuesnadulaluilasuasnsmnmnsi a.
TR A. WATATOIININT WG AN TA LRREUDINANNDTE 4 1Haw WL 9.2 g-citric/L ARAILIAS 6.6 g-
citric/L Viongua 6 hew (andnd, 25521) dounisAnwfiulasrewnuamsi 8. dhnwila A

UATATETTNINT WU A1 TA 1BRLTBIHATINGNY 3 LAY WindL 12.1 g-citric/L anaawan 6.4 g-citric/L

]

1 ¥
{ a o

NENA 6 LADU (YIYTUE UATATLE, 2552) AN TA NanamINangNann LA TSSITA g4t

2. msdgndulalunals

dulelununnialsugnunnludminuasrdsssnea guns gauenionil dnnii aan uazana

1
e a

¥ i 1

(@winaasegianiainems, 2553) tnaunlgndaulunjegnieiinsiueanaesnia ugntandgn
%4 ! a 90’ 49( 1 v a 3| % o & a @ o g
16 2191998 219999 2719819 119udlu wesa gy wasiuiinaenn s ugaaneshiiuiug
dld ! dl A & a < a A < @ o ¥
ninsdgnunduananinfige wesanlinan@mia Aanann wWasnudsassaivinelium nemua

] ' = 1 dla/ :l/ ! o o 1 | 14
uwiludnesianisussaiiuvie wazilunseanisresnainislunazsinalssme Wuguenvinlugy udule
dg/ A o 1 dgj dl ] 1 1 a QI a o e‘d” o {
Wulleres M.AWAY 2.nlugy a.49181 NundgndtulvnjeglutFumiusneesiugil anwoisiv

o o o R H | ~ | A o o § |
Uszaniugae  Willedsny goiwonuwalugl navlugy  warlnduvenianisin M ldgacetin
o A o = o | o rd”a 1% o 1% ' [
Sutsenu Wathandeniaanawanmie dulaiugifanades nliuanauuuliqelansmnansd

dll = o 3 gol o v o A = ¥ dl [ o rdl% IS

dgn Weamgudvgamsuasthanidu sugiivinasududulennaaiuguiainiugivuilestes
v v E o o & y
Fmdndannil dulaugiulnga Aanann wavillenalnuniwaiedgnluunsiunues n.asestias .

Unwils a.upsesassnsa Inaaniziyiinuuasiunu aaiuiuniiiavesdulaiugil Amnulanisiusiiu
o
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o

a o % 9 [ rdgl ¥ = dlaz ¥ a o QI '3
TRTNB mﬁmmiﬂwuqmwimﬁmm LL@&LﬂuW@‘ﬂﬂﬂ’]ﬁ‘ﬂ’m@Uﬁ‘Iﬂﬂ NBATNTURNETIEWEIETHNUININNUD

¥
el

hildgnlununau  wsisatfvesdena lamieusiunlgnlununtuints  tlaqriuduleRugiasd
Funnldineanasanudeanisedising wasdszavilyguinisauauamunin

inersnslunaldinslgndulenansds wu gnidluwnag dgniduunaimian Ugnaduilulan
Ugnsveyda dgnuusasgnyn wazilgnuuuasgendas udu nemsnsiniaanislgnilmunzasiu

& o s o X < ¥

annunaadsuies Nelgnuuuyapsnsestianlununaianzia aanennslszauilyminisssunain
Tuneel uarrauasuinanlugguas nisreneiugionldisreutaiudoulug Weswinsuiinly
Ugnluailiinan@sida ldnaneiug neeswuidugild desaniafiufaonandnuazguainmm

nelAdduangn  Hogudsdu  waslignuugilinasuudason  ililsauaziuassyiin
AnslaiuNounaanyiall INHAINIAIFBILININLATRUNUAWIUNIN atlaaiuuazindnlsAuazunag
1 1 1 1 o :J/ A o -lzJ a )
sinee i lepsuiilaid Ananszany wasnesd dawdes A1 wae il lause leatin vueilnnw

. X . 5 Yoo ¥

wnasiunes vueuzenly wazimasves sy wananiiineasns uunsvundadsrauiloymitiiiands
a4 Y - . S | v 9 o =
s mzanyugadnviannunlgnludasgeely uariloymanauwaauinanludosmguds dulesindang
Aulununasszauilymanened  inensnsfiantgnunusiunninig  vinlilduvanens  uazung
uilasidvaesiugizluiulundasimanii

inmmsnafigndnTadoulunnsuncn nisingednunsudnlianysaiudeus azinliliuanan
FIUATHANARNAUNIN Fulingansuninudiufeananas usmatianisingainsuaneneiulillu

wsiazngn uardaulunjdeannmnuifnunisdanissnsemsiangnsies Uszuiod w.a. 2545 — 2550

a

al 1

HNNIUUNANIINERASEWYSS  uaznisldleaursanaunuilaiaiiatnandnemnng inldnensnsdou
Tnjoaniuuuwmail insasnsuesaiunisldlasuvsdinesetinanen Mldfudungamsuuazfnug
teglutlsionn  Wesanduleldfusigervnsldinamalnaanizlulngan  nisdrasineislu
nuddgszezn 1 wud ulpsaudusigamsiiuilymannluaidunas (gUan 1-1) insmsnsdngs
1 o | a dl a ] a =] a [ v dl [~
drilymdanarafinain nswasuudasanimgieinielan winsulu uavdud dwiiu saemdu
tywarsunasspa wradan Tuduilywiisnunsunsauaziuane lununaunsedilywiiiasann

nemsns il ldyusniunaiuiu vsaldluBunudeniull llinaawesannuseanisaasive luani

124

wunausne  Aifgnitiesanlusuiunidsuuaswunadasludadounguivll - nlidulagnald

= ¥ v o ' ¥ =2 & = = 1 Y & ! =
LLﬁ@Lsﬁﬂﬂiﬁu‘ﬂﬂ@ublllLWﬂQW‘ﬂlﬁlﬂﬂfJ’]N[ﬁ]‘ﬂ\‘lﬂ’]ﬁ‘ ﬂ\‘]LLQJ"]‘?.ZNLLﬁ@LsﬁﬁlN‘ﬂ%sLuﬁNﬁquﬂLL@Qﬂlﬂ’m ATUDFN

[ ¥ o a

dutloywniniigane  4nzd  anwvsphazilessnaindngsunuiiafisniites  Tlnaeneseany

q

% 9 1 ac g a o dl =® ¥ g
pasnTsrasdula LL@ZLﬂ‘]‘_‘Hﬂ?ﬂ?llNVI?’]‘]J'JﬁLLﬂ‘]jQ_,IM’] NNTIREUTIRIUNTISEEN 2 mmuma‘mﬁmmm@

v v
ANNIVIR NI AN
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5N 13 AusuaindulendnansiinsziluelugaeAuuztinuinggauaInNanisgnass
2199LHaT] W.A. 2550 AU 29 A9 TURUAINTAITEIIE BATATEITNIIT LATAITIAT

anudoulunyag luNundmdnuAsAIsIsNsT (ANANR, 2551N)

[ 3 a o
3. aniszdInaaINIgINe

3.1 weAnensasuulaspnududuaessineimsluludnle Welfuudanududuusy
auna189516019 7 lwAu i Iul auAtnuzin

3.2 eAnmnaasulasnunnnadale Wediuuiarududunazannazessiseimsiusiu
TiduldpnAuiein
dl o 1 o [ 1 a aa A o o Y S|

3.3 iediuilpAninsgudniunisudanaddinmsinuiarvadmivdule liianuwmanzas
NINTU AALALDIFIDTIINNATYLHLTALAY AN NIBINALAR
dl % 1 [ 3 ! . . . dgll % dll a dld

3.4 eaiuANnsg udndiuleasiiua (basic cation ratio) Wewsiu iensuandnlany

AnaNINaesLsznA e
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4. NANSSNUDILASINNG
o a d’l 1 b 1 dl o % dl
AgeHLlATNN T HAN T NI U N TLe I e NN stetauaTazan1INIn (N3 1-4)
:ﬂl 1 A a v a 1 [ o v
iHasannTuszuinaihaunaAn 2553 — inaax 2554 Hilusnuinfnsaiuidumatanouiu vnliulas
AuTaaanemINItiyion  wasdludaudune)  Anrdnmanudiatineatlianunsasfiungle a9

antularensas i Enluheununius 2554

A159N 1-5 NangsuaaalazanisaNinvua i ludaidualansenis
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NARDY LHATUN 16 NUNWUS W.A. 2554

T1 T2 T3 T4

0-15 cm 15-45cm | 0-15cm 15-45cm | 0-15cm 15-45cm | 0-15cm 15-45 cm

pH (1:2.5) 6.9 6.3 6.1 5.8 5.6 7.1 6.1 5.7
ECe (mS/cm) 0.16 0.13 0.16 0.10 0.17 0.13 0.16 0.13
Avail. P (mg/kg) 40.2 16.1 9.6 <0.2 3.5 <0.2 3.8 <0.2
Avail. S (mg/kg) 19 21 13 16 14 16 15 11

Exch. K (mg/kg) 58.7 33.7 54.4 33.6 51.4 25.8 56.7 30.5
Exch. Ca (mg/kg) 292 160 224 106 232 104 450 304

Exch. Mg (mg/kg) 96 48 76 40 97 46 83 69
Ext. Fe (mg/kg) 92.9 60.0 57.4 34.8 69.4 58.1 59.1 38.2
Ext. Mn (mg/kg) 62.2 42.9 44.6 30.6 59.3 20.7 73.9 36.8
Ext. Zn (mg/kg) 1.12 0.79 0.61 0.39 0.68 0.40 0.49 0.31

Ext. Cu (mg/kg) 5.58 2.47 1.65 0.47 1.24 0.57 1.40 0.45
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T1 (-K/-Zn) T2 (All) T3 (-P/-Mg/-Zn) T4 (-Mg)

0-15 cm 15-45cm | 0-15cm 15-45cm | 0-15cm 15-45cm | 0-15cm 15-45 cm

pH (1:2.5) 5.7 4.7 5.9 4.4 6.1 4.5 5.7 4.4
ECe (mS/cm) 0.30 0.28 0.32 0.34 0.32 0.26 0.38 0.33
Avail. P (mg/kg) 167.0 48.7 68.3 3.5 1569.7 8.8 220.5 14.9
Avail. S (mg/kg) 24 47 32 54 52 41 32 39

Exch. K (mg/kg) 102.7 73.5 89.1 43.7 116.2 84.4 121.0 771
Exch. Ca (mg/kg) 929 388 724 220 898 225 817 192
Exch. Mg (mg/kg) 167 105 146 58 152 39 132 38
Ext. Fe (mg/kg) 58.5 56.2 40.9 21.2 59.6 95.6 85.2 37.5
Ext. Mn (mg/kg) 37.9 36.1 32.9 16.8 294 19.3 34.1 12.1
Ext. Zn (mg/kg) 2.22 1.16 4.23 0.70 1.88 0.29 12.64 0.84
Ext. Cu (mg/kg) 7.69 3.87 3.75 0.54 6.55 0.70 6.62 0.63

oatiaauanulasdunlarasnnmy  aslseriug HantmEniaeaiivazaududuaessnneing

o = = P o v o X
Aalang R399 2-2 LL@%@WNW?ﬂﬂﬁ‘U’mﬂ"J’]NLLﬂﬁ‘ﬂ?fJuﬂ@\‘]ﬂ’Wﬂﬂﬂ ﬁ\‘m@q'ﬂﬂ ANU

o auilunsalusng (pH) : NeKNNMAaed (AN9199R 2-5) Wua1 ArAsunsadlumA1se9R
X e o4 i e o e e e X A ¥ e

wtlastlag uszAusn uazandnulasesgniindgin wiadmil vis) Muiieassegineiulinin

i Auwlaaiiasposlddanuineiinen pH Bwilulszann 6.0 wFeuiainanududuses

wAATeNuaz NN TdennFanTullsqe ndenimaaeainwlld 11 (Ans9f 2-6) wudn pH 289

AunnaNFuNIAaedanay fatauiuneuldlulalalud inld pH aesdus sy T1 @9

anssazldyulumenungEniaN WA, 2555 liwansnaaanaiuan n19anaaed pH 1iaziin

1 a 4 Qi v 1 v ndl 1 d” ] 1 1 1
annudnudddumunianainllugdn uay pH Aanasunnuilnazdanansenuatnglaasng
4y

nilsiadule

o Anatlnfn (ECe) : ounnamaand (119799 2-5) wudn Arnasin e lusyduan iy

gilassnlar slenisasyiAvinuedule wisatAeradeandndulentgnluiuimiinges waY

nsnaaasiiulil 1 T (e119199 2-6) wugn ANt ldngeIuaInBRYNANFUNNIIAAEY AL

a 1 a a 1 H o a o o al 1 o o di dl

UuuazAua Anansnareenisladauaransliudgdiu fdu T1 HAngendnaniuau G

WIAUAAAINAULF AN FLTRANgININRA T LR agudaniaun1mnaes

Iasens Usulpsnandnuazannndulay w30



e yagneianuaniasuls (available P) @ AauN1INAARY (ANT19N 2-5) WULN ANLENT LY

1
o !

Waaneialunuuuag lusziun dousuasatluszausuin uanslimiudnausunnlununiy

[ L4
a a KR

Wagnafaninn panndndunivnauraseanadalunuLy Wiaziiannsldijavesnemnang
: o . g Jx % o Y =
wsillasannlutdeangauiiiounn  (fuaen 2553) Auntigniavianwasianeintidueanty

i inaanafaniviaeagAMNINsEALNIMNNLEN NaNNIIATITTRLABAARENTLINITAINARINNT

1
¥ | ¥

A dJ 1 Y dsj o o A o 1
po9 T duloutlastiuansannisanansanaiasaildnaouds wasnimaaasiulil 1
IS dl ' ¥ v 19 é/ o o Z// a a ' zl/ o o
U (1191991 2-6) wudn ArdinduseInaaneFagLNNANFURIAULUIAZAUANN $9NTI9ANTL
defpdnlilldldly  (13)  wamsliviudinuasnsldieweanefaiamnatll  usiiazldly
Fnnaldunuienuwlasasgnuindn windmd fdu T2 Seipdsiasnislanaanaialing
STAURMNIZAN (15 - 25 mg/kg) NALNLAN 9AH AN NI UANINAFBINIT

o nuzduniludsslemd (available S) : ABUANIMAABY (A3 2-5) WLHN ANNENTLIDY
AuziuluAuais 3 AFY gendnduuy Sedaviinainniszazane s inaiaudalunsal
10387UANIITR Uil Nan13TATzYigeandIAIngANNAl ATl sl intesdule
wlaell Aslsishazldfunansenular anfiinsdu ndanmasesiuld 1 T (Aen 2-6)

Wud1 AN LRI N UGN INIABLBLATAUANYNAITUNINAGEY ANBNTNATDS

1 ¥ Y
o o A 0 A I ¥

Asudnudddn ANFY T2 TAnududuanndnAnfuan Unas TN NuNLEnREN13TA191Te
o Y a o 9./?:/ o o o A 1Y 1 a o o -dl
Wan T Augs M leinsiusasneanaiamasagiaandnuinmuiuau
al dl dl 7 1 dl 1 b v
o Tnunamaniuanilasule (exchangeable K) : NaUNITNAADY (AT 2-5) WL AITHLANAL
SN Rt T PN PNV R o R T P o g KV KT NI oKt o TR DR F TG G AT MMV N P MTARN
nnutlaseias  wanslviudnAususAn TunwniRTnunadons  Deudinennsazldilaaninli
v v a d’( 1 v [ v oa 1 o al
AminduluAuIugeIu wityuinissrarsienanaeaiaulutengei T lalnumaiges

Tusudl llisanasamuseani1srediT naan1snaaaaniwll 1 T (119199 2-6) WU AN

v
o o

dnduaes wuma @ angaIunA T URIANLLLATAUAN  uiAdNdRdusAnd Amsnzan

q

(100 - 150 mg/kg) wamsWiiindr dnadenldniulyl Adunfadulalaldde (T1) Anudd

AN T hanalfiiiudn inemsnslddlaiuiinadlddas ualdludnananull

a q

L me%ﬂuﬁl,mmﬂﬁﬂuﬁ (exchangeable Ca) : NALUNINAADY (mm\'ﬁfi 2-5) WUIN AN DU
mml,m@L%w'mﬂm:ﬁuf;‘iﬂ%\iauuuu@:au@m%\i 3 wilastias manNdRduluAuLNgINIANATY
sz 2 i %Q‘ﬂ’]@@:ﬁﬁ@’mLﬂ‘]:fﬁlﬁ‘ﬂﬂ’s‘iﬂﬁm?ﬂﬁ’]ﬁ‘ﬂﬁ‘/uﬂ@QauﬁﬁLLﬂ@L%EINLﬂu@\‘lﬁﬂﬁ‘zﬂ‘ﬂ‘Ll
WIBMAANNIZLAUN TN WIREIUBA BN IF NN EITHE G m@zﬁﬁ@fmuﬂmﬁ@Lﬁ@quﬁ?}mﬂu
W.A. 2553 WLHN KNT@LLﬂmf:ﬁﬁtymﬁummLmnLmzim dawaes vinlinasaduswauman

o

1 v 1
TIBINITIABIAINANUNAEHANMANIAINNTVIAUAALTEN AINNAIIUAT NEIN1INARBINIY

T 1 T (990 2-6) wudn AR UBILAN @ ININNI U AULLLATAUA WY NAFLINNS

Iasens Usudlpsnananuazaoinndules i 31



naaed  fuilunasnannisuanuiildn  wironsdndudsay luszduanvidesiunn  inweasns

Wazliwiuueaideaninain nliaoududunindiudasesnaninga ufadmiuan

v
o 1

unnRidanAnaniasuls (exchangeable Mg) : MianauuazuasniImaaadeinuly 1 I (n13199
2-5 uaz 2-6) Wudn AnmddusesuNntdanag luszAua AN Insanududulufuo
gendnAuaynulastian GaiiaziinainanvisnefiuiuwaaEan nnsdnsaulasiinuaai
Aatn@la Mnesiuusnidan  winisisaududuwresunid@en iy asinlidule
a dl [~ & 1 a a = v a v o A 1
pavauasluiAniiiulsylemionisasiuls  vransliinanan  fRdeiunuasld
wun @ uRNEU T1 waz T2 ndsaniufaetnaaiai 2
o N oA ey > . o , -
WANLAYLINNNNANARR LS (extractable Fe and Mn) : fanauuaznasnimaaadnnuld 1 1
(A9797 2-5 waz 2-6) WU AnNdndussaanuazusantaluRulasil aglusziugese
AININISAULULATAUA N TnamonudindulubuuugindiAuarauileuiunulastes ainnng
asunuineaang W laFudeyadn Anainsigemsisassiiaslilufu Ay [eiiazifinann
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A5 2-5  uannIAssiRuLAazuladtien 1eulasdnlanui pelssiug iusaetnanaunig

NAABY LHATUN 11 NUNIWUE W.A. 2554

T1 T2 T3
0-1%5cm | 15-45cm | 0-15cm | 15-45cm | 0-15cm | 1545 cm
pH (1:2.5) 52 5.1 5.1 5.0 5.0 5.1
ECe (mS/cm) 0.24 0.15 0.14 0.09 0.12 0.12
Avail. P (mg/kg) 5.1 <0.2 52 1.3 6.7 0.4
Avail. S (mg/kg) 14 18 14 18 16 22
Exch. K (mg/kg) 40.6 23.2 42.7 33.8 36.9 28.8
Exch. Ca (mg/kg) 172 100 218 96 270 138
Exch. Mg (mg/kg) 54 38 46 22 7 53
Ext. Fe (mg/kg) 55 30 98 48 51 42
Ext. Mn (mg/kg) 120 45 46 11 78 32
Ext. Zn (mg/kg) 0.62 0.34 0.43 0.19 0.77 0.32
Ext. Cu (mg/kg) 2.02 0.37 1.43 0.28 3.07 0.48

A5 2-6  uANNIATTRULAazulastias 1edulasdulonnmd Asdseiug iusaegnamainig

noaasnulililszinn 1 1 Waduin 16 nuAnRus w.A. 2555

T1 (-Zn/-K) T2 (All) T3 (-P/-Mg)
0-1%5cm | 15-45cm | 0-15cm | 15-45cm | 0-15cm | 1545 cm
pH (1:2.5) 4.6 4.0 4.3 4.0 4.5 4.2
ECe (mS/cm) 0.58 0.57 0.22 0.26 0.35 0.39
Avail. P (mg/kg) 53.9 5.9 12.8 3.3 21.7 7.45
Avail. S (mg/kg) 91 93 46 45 57 74
Exch. K (mg/kg) 76.3 40.6 52.8 41.2 59.0 45.6
Exch. Ca (mg/kg) 570 332 296 165 622 357
Exch. Mg (mg/kg) 40 36 50 27 20 75
Ext. Fe (mg/kg) 59 29 73 43 41 25
Ext. Mn (mg/kg) 124 51 46 18 73 47
Ext. Zn (mg/kg) 0.89 0.69 1.67 0.66 1.74 0.95
Ext. Cu (mg/kg) 3.50 0.64 1.71 0.53 4.21 1.61
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A15799 27 nan1sdesiiluduleusiazutlastias (mean + SD) 2adulasdnlaniinigien uiaiml

fuFatNanaunImaaes wilasiasas 5 61 WaTWn 16 NUANTUS W.A. 2554

Treatments
Nutrients Units

T1 T2 T3 T4
a/kg 26.3+1.0 | 26.8+06 | 256.8+04 | 253+0.3
P a/kg 1.7+01 1.7+01 1.7+01 1.8+£0.1
a/kg 228+20 | 21.7+£1.0 | 222+ 1.1 23.4+1.2
Ca a/kg 411247 | 351+£39 | 355+3.7 | 33.3+£29
Mg a/kg 54+05 57+0.5 6.5+£04 55+0.6
S a/kg 21+£01 22+01 23+0.2 2.0+0.1
Fe mg/kg 97 +6 94 + 11 129 + 45 105 £ 17

Mn mg/kg 13+3 14+4 15+4 82
Cu mg/kg 7.2+0.2 76+1.1 7.1+£0.5 7.5+£0.7
Zn mg/kg 18.0+ 1.1 156+1.7 | 156+£3.2 | 141+£1.8

\fiufaeteniaunIIMAaes laduin 11 NuARUE W.A. 2554

A919% 2-8  wansziludulausiazuilastion (mean + SD) reutlasdunlanmn Astlsyiug

Treatments
Nutrients Units
T1 T2 T3

a/kg 23.8+2.1 249+0.38 222+1.8

P a/kg 1.8 0.1 1.8+0.1 1.7+ 0.1
o/kg 21211 21.9+£1.0 20204
Ca a/kg 27.2+6.8 283 +5.7 28.6+54
Mg g/kg 46+05 42+05 3.9+0.6

S a/kg 1.56+0.2 1.6 +0.1 1.9+0.3

Fe mag/kg 96 + 12 175 +32 93 + 22

Mn mag/kg 49+6 29 £ 11 27 £10
Cu mag/kg 9.2+04 7.2+13 6.6 £0.6
Zn mag/kg 14.4+1.0 16.3+3.6 1564 £ 1.1
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NAaNNATLETA NasuIanatsltmiinetlutgag 1.5 - 1.7 Alaniu dndauiiadnuardnauin Auaes
ANFu T2 Huwelifusnge uazAnuvunlaengeqe aanadesiuaududussssinamslunu S
NsRsIeiteadn T2 HAvponudndulnasumindifiiuau] (a9 2-4) wanisinsiiinAu
wudn A3y T4 Hresudenazaasilél (TSS) frgm wifdatluAftiuninsgiuaunIw CODEX STAN

< o o = L o o Hali o a a

214-1999 uay uNaw. 0013-2550 N wualdiies 8 Brix dulaainsnduidardntsatns (TSS/TA)
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A5 2-9  nannszinaduleainacuaulugin uiadnil eannensiuneudmnAN W.A. 2554

ALNETUN 16 NUATRUS W.A. 2555

T1 T2 T3 T4
(meanzSD) | (mean+SD) | (mean+SD) | (mean+SD)
vnutinuagn (NFN) 1,482+¢176 | 1,6844202 | 1,713+181 | 1,593+138
snavinuaenan (NFN) 645+118 743%70 724272 680+124
vnuviniesn (NFN) 838469 9414176 9894112 913+42
fndauiiosn (%) 56.7+3.3 55.6+4.7 57.7+0.9 57.6+4.6
Lﬁuﬁ?amqﬁmmammzﬂq (cm) 53.2+2.3 57.6%2.0 55.5+2.9 56.4+3.5
ANTLLAeN (cm) 2.2+0.3 2.4+0.3 2.0+0.1 2.2+0.3
FuARTNAL (mL) 497+15 567+106 583+69 533421
Fadnuinu (mL/kg) 338433 335429 340+6 337+35
AMANTTRUNAL
pH 3.83+0.03 | 3.71+0.10 | 3.82+0.08 | 3.73+0.02
Electrical conductivity (mS/cm) 3.80+0.15 3.64+0.08 3.49+0.05 3.67+0.05
Total soluble solid (°Brix) 9.67+0.35 | 9.47+0.46 | 9.47+0.12 | 8.70+0.52
Titratable acidity (g/L) 6.23#0.20 | 6.99+0.75 | 6.10+0.51 6.88+0.46
TSS/TA 15.53+0.55 | 13.60+0.75 | 15.60+1.31 | 12.73+1.66
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A15197 2-10  uanTsAIzinaduiaainatuaniidia wiaiml eannensupeuAmIAN W.A. 2555

WU 3 JuAN W.A. 2556

T1 T2 T3 T4
(mean+SD) | (mean+SD) | (mean+SD) | (mean+SD)
vuiinLaan (NFw) 1,796+176 1,70070 1,443+358 | 1,414+327
vhviniAendn (Nfw) 63640 78514 602+143 766107
snuviniesn (NFN) 1,159+215 91557 8404216 648220
dFndamifonn (%) 64.345.7 53.841.1 58.2+0.5 45.245
Lz%m@mﬁmmqmngq (cm) 54.8+0.3 55.2+0.6 50.6%4.0 53.8+4.7
ANINUUNLLIABN (cm) 1.6+0.5 2.2+0.3 1.8+0.2 2.8+0.0
BuamstinAL (mL) 7324117 580+99 525+134 402+124
Tndaurinds (mL/kg) 407+25 340+44 36443 282422
qmauﬁﬁ'\ﬁ”’u
pH 4.39+0.04 | 4.21+0.30 | 4.13x0.03 | 3.86+0.21
Electrical conductivity (mS/cm) 4.3340.20 4.05+0.05 3.80+0.06 4.14+0.47
Total soluble solid (°Brix) 9.20+0.28 | 9.90+0.71 | 10.3520.21 | 10.20+0.00
Titratable acidity (g/L) 417+0.03 | 4.90+1.80 | 4.96+0.22 | 7.14+0.77
TSS/TA 22.08+0.53 | 21.41+6.44 | 20.88+0.52 | 14.37+1.55
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o A

&ulalumihuuadunuiiilygususinanmsuansnaivluusiazulas  udiiuinlivnelnaiu
Wt (U 3-5) uazinueesnsinsdanisacuadiany Mnlinununimeaasaeudteenn  nns
; oy ° v oAy oA Ao =
Mausanzilasliannnsninle wesanauausiuillimesmne sananmsndnddoym fe lulnsau
Twunadon  uardanyd  fPapdendneenclulaneay  wazdinzd  lasazianisinaiunig
dl = ! o 1o a dl !
wasuwwlaswunadanlulussndenimeses  Teedsliautiunisudlala e nnudn  wanis
a a 1 ¥ o 9 o A Y H o [ a A
nnzihunazlulisenadasiu fiduaenldiadwiunimases 3 4ia Aa
1. 5Ca(NO,),"NH,NO,*10H,0 (15-0-0)
2.(NH,),80, (21-0-0)
3.ZnS0,*7H,0

AU RTJRTUREATLLNT 2 UaTARANFUNIIMAASN (freatment) AIANIINT 3-2

R it a ittt

;

J 250 m o

519 3-5 unudinunbailamasedlungtituuadiuiu Auanaesies enetnnil damdn

= o 1 [~ =l 1
UATATEITNINT (28N AzAAZITIUINEN AL TEH0)
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A919% 32 A1FUNNINAADY (treatment) THawazdnsNgldTlausiazll A uiunlasdulonny

NEAININY TNULAIINY

ANFUNNT am3nsld
Jeuazansiliuilgesiu 354
NAAD | " (AlanFw/siu)
T1 5Ca(NO,),"NH,NO,*10H,0 | 3%786 | ® 1{Je N §na 3 kg/tree dmiudula
ZnS0,:7H,0 0.250 WueAueinaamsanuesndn 3
WAT WAZERI 6 kg/tree A115L
mmmvmw]'uﬁlmgﬂdﬁﬁ
o o N utitldTaz 6 A%
o o Zn difleansaien
T2 (NH,),SO, 3v86 | @ e N §m9 3 kg/tree dviudula
ZnS0,*7H,0 0.250 W Augnaansanutiasnda 3
WAT WAZERI 6 kg/tree A115L
mmmvmw]'uﬁlmgﬂdﬁﬁ
o iJa N urivldTlas 6 A
o o zn difleansaien
T3 LLSﬂ%’ﬂﬂeLm (control)
nawfinsmsnslungiinunaiuuauladnsautassnisaiaunin  wannudasladivangsianng
Ausalinaaudn Hseadlfisnsmulaslgnanalg Aneuadnauersiuuazive wazlgnda

a

Tasugivfinaey  gadalddlonianmsandiuguunn  Age  aadudvesulsedulanugininasns
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o a o a9 o Y o 1 Y o 1 1Y
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A1919% 3-3  A1FUNNINAADY (treatment) THawazdnsNgldilausiasll A miuulasdulonesnniuni

ANg
A | A13uNIg . o am3nsld e
Hauaransiliuienu - . RhN
wlas | neasg (AtanFu/e)
T1 5Ca(NO,),*NH,NO,*10H,0 4 o ile N wilvlatlaz 6 A%
PO T2 5Ca(NO,),"NH,NO,-10H,0 4 o ile N wilvlatas 6 A%
ZnS0,-7H,0 0.250 ® it Zn ldieeATaAen
T3 a4 Jeilme (control)
T1 (NH,),SO, 4 o JJa N uiivldtlaz 6 A
T2 | (NH,),S0, 4 o e N uiildilaz 6 A%
NPO2 .
ZnS0,-7H,0 0.250 o el Zn ldieeATaAen
T3 13J1°fﬂ?;l1ﬂ“| (control)

[ = ¥ 4
NURIU1INBIA mumumfnﬂ@ﬁwu

13

510 3-6  nmedudadinedaaivesidasdule (NPO2) 109RMUAT AN4T AU Tednszriantgn

3

6 o A

INUNH

AL1N AUFBINTIN 9 - 10 AT Ugnduleunag

WAL 29 - 30 AU (59 FW384) UgnAnesyerszud 19 5.15 AT 53UI9U00 5.3 AT 7

1UN319 8 Lwms Andszannd 2 s
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51 3-7 anwouzudlaslgnuaznisasninuingesdulesurenguiuni Ange

4. HANIFILATIENAU U LAZHA

4.1 NMSLAUA2RENY

Faatanuaz unnudadlunyinuuaaunm meﬁmmuﬂ@wm@mum AT LALLM
Fnatinagan  (composite sample)  wAathAeszdaniEnaeiazamduduressinaimisly

ﬁmﬂﬁu‘”ﬁmi (3181821 AN3ATIT 851N lANAWAN)

4.2 NANTIATIZNAY
HANTTIAIzviRUAIaE AN A gndula lunginunatiiuauau 8 ulas uang

9eazRAluA19719% 3-4 D9 3-6 uazaglAssil

' a o a | =

o annulungmlupng (pH) | AunnuaisANLULAZAUANEAT pH g9 muALuztiInIsulang

v v '
9 o =< o

a A 4‘ Yo O a o o 1 dl A 1 ] | =X
Anrzau degRaslsannnululasanisidaaianas (Und 1) wuAe pH agfludalunanag

u
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1 4
praiantias (6.8 - 7.8) lauAuuwind pH AndiAuans pH lusyduilldiflugilassasianis

= 1

wanyiuteresing usianailugilassasianisazanavassiseiisaaniamiulans
ANt i (ECe) : Annstinniniiqadusinag udag 0.6 - 2.9 mS/cm Tafludasnizudens
naenumanisRLInLazns I nananaasiv inaia ldn ldldnanuAn awiudula Arnis
Ui Tusz AUl denapsiasasnd uazawanssud ldvuniiull doaldazaandanisiiuiian
HAKAR (AN971991 3-4)
WoanaiafiiluilszTaad (available P) : Waawaianshuuuuazmuansaslusyiugannn dufia
andnsnazasimzialuenn snduulas swot dosldinemsnslianiudecldiloeanaia
e usinWaaneiangutuilanadinasanisgaldsnainsaiingu iy waadan wazdinsd
pi LHeaann NeanaiarinUfisaaliusnmanidlan (mnsnei 3-4)
o o dl 3| & . v Y o o a 1 1 a a = 1
nnzduniudeslend (available S) : ANdnduzesinziuluAugIndIAdngAnIn Al
Wrazitlugilassale Aenisasniuinuednle audnduulslsueslutendne (23 - 140
al/ o o/ b2 a 1 1 b 1 < 1 dgj alld” dgj a [~
mg/kg) Taeminliiuzdugnacdnsainauuuasgauaalaacnemaid wsilununi wamwily
a = a Y 1 5 o 1 [~ o v ¥ Y =)
Aumtlen  uaTNEAINIYARLTIRNTasTIuNnNUNAUIaseg ey vinldAonudndulig
win lHsidaLan (113799 3-4)
Tnunadasniuani/asuld (exchangeable K) @ monuidudusasiwunaiongandigosnans
dndunmunzansnn (Eonsdndunmsnzaselugog 100 - 150 mg/kg) uazaududulumu

UUAINIIALAN  BaAasiluNannIaInnIIgaaendes  LATNIIYARBNTIITEITRINHAINS

'
o ! =

dndau K : Ca wudnfAndszanns 10 : 52 TwanuzidadiuniuunzanaisiAiilszunns 10 : 100
o ZJ/ v b al dl 1 d’j 3| a 6 1 v =

patiy - Arndnduresinunadenngeannauiienaduljiindsenisgaliunadanredule
(M13799 3-5)

wharienuanulasuld (exchangeable Ca) : Adudinduseswas@anlufulgndulanes
wytiuuasnIunLdneglugog 1,163 - 6,956 mg/kg TeraaLAgNdeANdNdumszany

=) o Y 1 a a 1 dy

AuDageNIn vndndeyazesutlastias T2 aasuilas SWo8 eanld (Autdnulastasting
#niaanieaaIuaulin) wudn addndwedadaAean 2,516 mgkg dedenaiiluanigs
aniudule  edrlaimuleFouiauiuanudnduresinuna@suiazuuniiden wudn
Fapamuiuly lnedndaunivunzanaes K : Ca : Mg ARANLUTZNN0L 10 © 100 : 12 iy 4u

Taanagalduaadanldiaandiaanusiesnis (nn31ad 3-5)
a ~ = o v o ~ o .=
unnidanAuaniasulsd (exchangeable Mg) : AudnduraInunii@aNae9firae19ianne
1 1 dl o Y 1
agludag 1,012 - 1,924 mg/kg WHadndayasasuiastias T2 1eulas SW08 aanld A

dndulupvuuuashuanslndasaiy  wazaudsduisneag lusyiugenn  Taswuan
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dndau K : Mg 1@@ewiniu 10 : 29 uaz Ca : Mg @aawinfu 100 : 56 Adtid wuniidannag

ugilassasianisgaldinunaion uazuaa@enaasduliaTunuini (a13199 3-5)

5197 3-4 pnmiflunseiflusing (pH) st indniqaaus (ECe) WaavlaFaiifuilslumd uaz

o o dl | " a % (R a < o 1
Anutuniiulee lemd Iuﬂuﬂ]‘ﬂ\‘]LL‘]J@\‘]‘]JQﬂ&NI@?I@\‘ILﬂHﬁ]?ﬂ?MNﬂU’]uLL’&\‘IQN’]u NLFAIBEN

AAUNNTNAARY F2UINNTUN 11 - 15 HuUNAN W.A. 2554

Depth pH ECe Avail. P Avail. S
Plot Sub-plot
(cm) (1:2.5) (mS/cm) | (mg/kg) (mg/kg)
SWO01 T1 0-15 7.0 1.66 16.9 57
15-45 7.3 1.05 5.4 27
T2 0-15 7.0 2.07 36.0 76
15-45 7.3 1.15 21.4 45
T3 0-15 6.8 2.85 41.6 104
15-45 7.3 1.41 9.2 50
SW02 T1 0-15 7.0 1.1 546 48
15-45 7.3 0.90 388 56
T2 0-15 7.5 0.80 469 56
15-45 7.6 0.92 426 71
T3 0-15 7.3 1.02 482 43
15-45 7.6 0.97 415 68
SWO03 T1 0-15 7.5 0.96 168 60
15-45 7.7 0.78 113 38
T2 0-15 7.5 1.43 194 75
15-45 7.7 1.04 135 49
SWo04 T1 0-15 7.5 1.45 208 44
15-45 7.8 0.65 156 34
T2 0-15 7.2 1.77 207 36
15-45 7.6 0.91 102 33
SWO05 T1 0-15 7.0 2.42 356 67
15-45 71 2.61 273 140
T2 0-15 7.2 1.69 374 85
15-45 7.4 1.39 227 77
SWO06 T1 0-15 7.4 0.95 180 43
15-45 7.4 0.85 132 30
T2 0-15 7.5 0.88 48 31
15-45 7.7 0.91 94 23
T3 0-15 7.4 0.92 125 36
15-45 7.6 0.88 98 29
SWo07 T1 0-15 7.0 1.03 302 47
15-45 7.3 1.19 271 66
T2 0-15 7.2 1.27 609 43
15-45 7.5 0.92 335 36
SW08 T1 0-15 7.0 0.71 94 40
15-45 7.0 0.96 51 40
T2 0-15 6.8 1.55 155 38
15-45 7.1 1.59 42 48
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A15139% 3-5 Anudinduzeswanleasunuaniasuls lwAnaesulaslgndnlevesnsmnsnsuyting

WAIINIU LALARALN9NAUNITNARRY 72INTUR 11 - 15 HUNAN W.A. 2554

S Sub-plot Depth Exchangeable cations (mg/kg)
(cm) K Ca Mg
SWO01 T1 0-15 165 1,534 1,745
15-45 114 1,454 1,821
T2 0-15 252 2,087 1,814
15-45 179 1,820 1,863
T3 0-15 363 1,619 1,704
15-45 145 1,588 1,922
SW02 T1 0-15 900 3,885 1,072
15-45 846 2,843 1,085
T2 0-15 660 3,336 1,157
15-45 644 2,873 1,255
T3 0-15 826 3,456 1,162
15-45 742 2,825 1,158
SWO03 T1 0-15 350 2,474 1,517
15-45 228 2,436 1,629
T2 0-15 438 3,176 1,408
15-45 329 2,384 1,609
SW04 T1 0-15 841 1,604 1,924
15-45 497 1,603 1,880
T2 0-15 881 1,269 1,847
15-45 483 1,163 1,873
SWO05 T1 0-15 919 3,702 1,012
15-45 539 4,156 1,225
T2 0-15 994 2,632 1,352
15-45 836 2,587 1,444
SW06 T1 0-15 470 3,005 1,167
15-45 273 2,515 1,149
T2 0-15 473 2,976 1,288
15-45 189 2,686 1,364
T3 0-15 470 2,995 1,248
15-45 255 2,643 1,254
SWO07 T1 0-15 699 2,270 1,175
15-45 382 2,272 1,428
T2 0-15 866 3,330 1,253
15-45 551 2,293 1,322
SW08 T1 0-15 299 2,881 1,123
15-45 199 4,053 1,049
T2 0-15 301 6,277 701
15-45 149 6,956 608

o wAnuazuNtananale (extractable Fe and Mn) : AHdRduasmanuazusentaat Ty
IYAUgTIaeaans aspadnlitaziugilassale sentaasauininresdnle wazn1sdna

wilaglsinuan dulananaanig lasuneannuNan il (9n9199 3-6)
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o Finz@Anannls (extractable Zn) : AudiNduNMNNzaNTdINTAegludas 1.1 - 3.0 mg/kg

(Un¥ 1) waNTAATIZINLIN wilas SWO1 uaz SW08 anafltlyymdulaanadanzd uwsannnng

% I~ 1 ¥ % = d@l a 9 [
ANNADINITURINT 13~IW‘].|’M~II@ wlaslalansainisnadens@ny matanaandulawusiunu

q

aenn i lasanis11nd9n=A (mn9197 3-6)

a

A15197 3-6 AvNdNduaessIneIIganIananinlisan DTPA lufnsesulastlgndnleveansmnans

(%74

WTNUULAIINIU HUABLNNBUNINAREY T5MI9TUN 11 - 15 AUNAN W.A. 2554

Depth DTPA extractable (mg/kg)
Plot Sub-plot

(cm) Fe Mn Zn Cu
SWO01 T1 0-15 52.8 50.4 0.52 1.08
15-45 374 37.0 0.39 1.04
T2 0-15 50.6 59.0 0.80 0.99
15-45 40.5 45.7 0.56 1.12
T3 0-15 87.5 121.6 0.78 1.22
15 -45 37.4 35.4 0.46 0.87
SW02 T1 0-15 103.4 47.3 3.77 3.53
15-45 92.6 42.8 2.36 3.00
T2 0-15 96.7 36.5 2.99 2.99
15-45 93.6 39.7 2.25 2.58
T3 0-15 98.5 38.4 3.24 3.14
15 -45 93.6 41.2 2.42 2.74
SWO03 T1 0-15 62.7 43.3 1.01 1.48
15-45 44.0 39.1 0.51 1.00
T2 0-15 65.0 41.2 1.05 1.60
15-45 55.0 43.1 0.64 1.22
SW04 T1 0-15 163.7 89.7 1.63 4.99
15-45 116.2 63.7 1.1 4.36
T2 0-15 158.9 96.9 1.32 4.04
15 - 45 88.4 71.2 0.99 5.04
SWO05 T1 0-15 771 69.2 4.57 1.70
15-45 38.5 33.2 2.51 1.12
T2 0-15 87.8 56.1 2.59 1.87
15 - 45 64.9 49.1 2.03 1.20
SW06 T1 0-15 75.7 42.6 1.01 1.57
15-45 83.0 541 0.83 1.48
T2 0-15 45.5 41.0 0.65 1.10
15-45 35.0 35.8 0.28 0.67
T3 0-15 64.2 421 0.78 1.17
15 -45 48.7 46.7 0.47 1.04
SWO07 T1 0-15 270.3 91.6 1.46 1.13
15-45 106.8 46.3 0.88 0.97
T2 0-15 123.4 34.8 2.27 1.38
15 - 45 94.0 37.8 0.98 0.81
SW08 T1 0-15 86.9 43.0 1.04 0.70
15-45 50.3 40.7 0.35 0.66
T2 0-15 41.5 35.3 0.83 0.53
15 -45 28.4 36.8 0.41 0.36
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¥

® NauAINANALS (extractable Cu) : NaN1TIATIZINLLN ANENTUIaasLAsaL luTae 0.4 -
5.0 mgkg TeRieuLlas SW08 esulasfneaiinedunani wan inudndulananaainng

ANANAILLAS (mﬁm‘ﬁ 3-6)

[ %

v
HANNILATziRUnetvanulaslgndulanesnniunt Age a1uau 2 uilas agl1ssil

o annaiflunsadlusng (pH) : Avstlunsaiuaeelutdas 7.5 - 7.9 %qq\mdﬁaﬁwﬁmmmm
Amiudule wilivhazdimala) saniaRsiduls avnulsdsouesludauaundisaesnemv
mnugﬁ’mmﬁmu (mifmﬁ' 3-7)

o anathlni (ECe) : Armstndinegludee 0.97 - 2.16 mS/em FamnnINTavnTaN
dwindule TafAsmeednm !l wnii 1) ﬁhmiﬁﬂv\lﬂﬂm:ﬁuﬁm@zisim'qmﬂm FanIg
wiiutanesdula  vinlddulaludunseuniuy  AoauisilsunasAinisin e ludosuau
NINFIRENIAUIINUYTTIHUAITNY (1197971 3-7)

o aanaiatifludlszlem (available P) : A idinduaaaneanaiaaglutgag 17 - 88 mg/kg uay
AU luRULNgINdIAuaTe AnududuluTaRsn a9 gendI ANz AN Favhunuaans
Tisiugeddiloveanafaiiniingn WenBaufaufumetnshuanmginuadunm wudd

v 9 w4 oo i B | =
mfmwmuﬂghmfmmmmmm wRN AN s gautatNgn (191N 3-7)

A9199 3-7 Anaiilunsalusng (pH) nastn i nanausn (ECe) Waanaianiilulseloml uay
nneztundlulselond luhuresutlaslgndnlasesniinn Aga iusetieniauns

NARBY 721IN9TUN 29 - 30 AQUIEU W.A. 2554

Depth pH ECe Avail. P Avail. S
Plot Sub-plot

(cm) (1:2.5) (mS/cm) | (mg/kg) (mg/kq)

NPO1 T1 0-15 7.8 1.33 62 58

15-45 7.9 0.97 17 48

T2 0-15 7.9 1.82 88 56

15-45 7.8 1.67 26 56

T3 0-15 7.7 2.16 75 76

15-45 7.8 1.62 58 50

NP02 T1 0-15 7.8 1.26 79 57

15-45 7.9 1.15 49 64

T2 0-15 7.8 1.35 85 32

15-45 7.5 1.13 75 32

T3 0-15 7.7 1.00 74 52

15-45 7.9 1.03 54 36

o Mnztunulsylemd (available S) : AudnduniNytuatTugag 31 - 76 mg/kg Tega

ndrAndngpnan wildiiavdanaidale sensasimninvesdnle Anudndulufnuuuay
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a 1 1= ' 1 1 o [ L7 v v a 13 1Y
ﬂu@WQVLNNﬂQ’]NLLﬁ]ﬂlﬂ’N’ﬂﬁl”I\?Lﬂu"ﬂﬂ ?5@‘].Iﬂ’3’]3~llf1l3~l°lluslﬂ@Lﬂil\‘iﬂ‘]_l@uﬂ@ﬂ@iﬂt@ﬂl@ﬁﬂﬂ;}ﬂquuﬂﬂ

Funu usdAmulstsuat ludaauaunda (1n91eh 3-7)

* Tunadannuanulasuls (exchangeable K) : aruidnduaasinunadaneslutas 249 - 404
d} 3| 1 ¥ b7 dl o o %3 = ul/ dl = o o/ | a
mg/kg Bilugasarndudunganndrvivdulawasiaviall WeuFaumeuiusaetnaauann
WAL wugn AadndueasfIngn uaziannuulslsuet ludesuaund dadau K
. Ca HAszanns 10 : 125 Gailudndrunivanzas (19199 3-5 uaz 3-8)

o upaisnnuanilaauls (exchangeable Ca) : AudinduaesuAadnotlutdag 2,415 - 6,423
mgkg dudsapndndunganndmivdnlawasiaiall uasnudr Aosdndulupuuw
g9ndAua WanFaumsuiudetingauainmgiinuladig wud anududuuilslsua)
TudaanALngn (M3199 3-5 LAy 3-8)

o uunilimanuanilasuls (exchangeable Mg) : AvududuaunniiFanatlutag 1,363 -
1,923 mgkg Tuiudasaudndungaann  waznudn  avudndulubuaegandifuuu
Wwntiey dadau K : Mg NA1dszannd 10 : 53 waz Ca : Mg HA1wlszanns 100 : 42 wamaliidiu
! Y, o = a o A = o = = o o
41 Anudnduresusniidsngaivhiialenfauauiunumadon  uazuea@an A
unnfidntnanfluglassrsionisgaldinunadosuazuaaion luhulgnduiariasuilasi

(A13719% 3-8)

A1919% 3-8 Aaidndurasuanleaaunuaniaauls luhuasaulaslgnduleannuiing Agqa iy

ARt NMaUNNINAREY TEUIN9TUN 29 - 30 HQUIHY W.A. 2554

Depth Exchangeable cations (mg/kg)
Plot Sub-plot
(cm) K Ca Mg
NPO1 T1 0-15 402 3,837 1,734
15-45 249 2,415 1,914
T2 0-15 388 4,452 1,753
15-45 262 2,811 1,858
T3 0-15 368 3,407 1,802
15-45 249 2,467 1,923
NPO2 T1 0-15 404 4,557 1,523
15-45 297 3,526 1,722
T2 0-15 387 5,130 1,418
15-45 309 5,634 1,698
T3 0-15 290 6,423 1,363
15-45 260 3,808 1,676

o N A oy v = =~ '
® Lﬂ@ﬂLL@ZLLN\Tﬂ’]H@W@ﬂ@I@ (extractable Fe and Mn) : ﬂqqlllfﬂ&l“ﬂu?l@qLV@ﬂLL@zLLN@ﬂ']u@@%GLu

FYAUADINN MR TUANRENANAINULTINULAINY (1197971 3-9)
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o o

® &unzAnainls (extractable Zn) : AnududuInIdINyAatludag 0.44 - 0.87 mg/kg Tatilugag
1% 1% dl 0' 1 1 1 % o a :l/ dQJ a o - 8% dl ] !
podndunan wilinudnduleuansaanisanndingd wellenafinanniugdnlanilgnialosie
fang@ ennnsradanz@asenaiiluennisuele (hidden hunger) g lsuansaan nsudilaing
nsliidedanz@neiuenslilinaluiunfusisuazineanaiags Wesandanz@niagjise
nanenfluanslsznaufazanaunlienn wenFaumaunudaatinamuainmyinulat i

o v o o ! ] | ] A
TCAUAINLANAUANINDN LL@Zﬂ’)fmLLﬂ?ﬂiQuﬂqlumNLLﬂUﬂfm ([51’1';"]\11/1 3-9)

® NaumINARAlS (extractable Cu) : AvxdinduneINeIunvalugag 0.16 - 1.04 mg/kg ey

' '
1 =3 o

9N NIURADININ e BURILALAe N ANAINUYTNULATINIWNLIY AN

|
o

\iisduag lugasnaing agslafinnlinudulanansanisiinlnfiainnisananasuns

D

1 v v
INHATNIINAANUENTUIzNaLNadLAdiatlasiuNIEaR@aT Al NFINANadualiunazil

Teynnguuss (s119199 3-9)

M99 3-9 AnNdNTuIaIsInaINIqanIAnainlfsae DTPA luhuaesulaslgndulaaasnniting

ANGT HUAIDLINNNBUNNINAAEY T5UINNTUN 29 - 30 HOUIEL W.A. 2554

Depth DTPA extractable (mg/kg)
Plot Sub-plot

(cm) Fe Mn Zn Cu
NPO1 T1 0-15 37.0 37.7 0.75 0.84
15-45 15.6 17.0 0.50 0.38
T2 0-15 29.5 35.0 0.60 0.61
15-45 25.8 23.8 0.72 0.31
T3 0-15 31.6 40.6 0.87 1.04
15-45 23.0 25.8 0.51 0.36
NPO2 T1 0-15 334 27.3 0.53 0.52
15-45 28.8 25.2 0.50 0.35
T2 0-15 19.8 24.4 0.44 0.23
15-45 20.4 23.0 0.49 0.22
T3 0-15 35.8 291 0.57 0.38
15-45 26.4 251 0.54 0.16

4.3 HANISILASIZI b

c o Aa o

Taqriudaliffmnnsgudmiunisudananisiinseiluvesdulefugivinasa Aniugise
=< q9 o o 2 = = A e °o o A 3
aldArnmsgiuresiugrimedd  dansAnElilulassnisiiiunn  wazAialldwiunansynady
dl a o da’ a o 1 1 [ a
Wenisulanaluanddatl  nanisaaszvisnedvluneunimasesredilasdule luninuuadunm
wamslupNgNd 3-10 wazHan1sAMiutn 2 uansluaisen 3-11 Tusgndnsnmeses dulaaag

= | dl' ) val o P A o o 2 o

NEAINTLNEAY vsanemInslawelgniud MnldReauusiulimesmedmiunimeaes a4y
aslsimannaaassaliines 4 uilas Aa SWO1, SW02, SW04 uaz SW06 nan1satasnzilsayanaagi s

X
U

2R
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Tulmsiau : aannisdAnsaesgiasTulasenisiiiaunn wodn annududuaesiulnsaululuans
49N91 25 g/kg AMATUNENND UWATUINFAINGT 20 glkg TBIIFININ (NN 1) NANIIRATIZI
wudn uilad SWO1, SWO03, SW06 uaz SWO7 agfluseatiiesne douutlaafivasat useaus

(M99 3-10) WANTAAIZFRaAAResiLNaduNANITnliasALTnIeINT nan TRz le

o 1+

7 2 (119799 3-11) wuan A5 T1 uaz T2 Sefdeladelulnsiaw dAranududueeluseau

u q

1 1

Wewannulas dowsndu T3 Fenwesnadudgua wud1 SWO1 uay SW06 HA1AININIzAL

wieane wandlimiudnneanslalelulnsaudaeniulil

Weanada : avndndunmmzanveseanaiaeglugos 1.5 - 2.0 gkg Aulgndnlenes

' o

v a al v v %3 A 16 1 o
U utanuANdNivraweane faganinaunulas  wiAdiaamudn Weanedal

u

1 1 v 1
lusnluunaudassias (1191997 3-10) Han1AATIEF TN 2 wudn HiiNeauilas WS06 wintiui

Weanaiagandrszatiiesne aenlafinn dnlaiudivinasnealafidoyymles fudnan

u Q

¥ v v
a o a A 1

14 ]
TuszAuil HatlifiaaanAnnnsgudninauaIniuganamess sveaseenisneaneianinngd

Twuwnadan : poududunmuizansasiwunadaneslugag 15 - 20 g/kg wihulgndulenns

"y

a = L7 = =2 ! [ 1 L7
MHUWHLL@\?"JNWMVJﬂLLﬂ@QM AN N T U UENALTENGIONGININ LANALUNWLIT AN Wil

luanfludouluny (nswh 3-10) vsBihazifaanAudduaesunntdanganullaudly

'
% J

gilassrsianisgalilnunaiondenlsnaiauds  uanseaeilulln 2 wodn Jivesulas
SW06 AnFU T1 ienAndumge Sepnnududusesinunadoneslussaumanzan nslady
Tulnsiaulugtuaslnilandams (21-0-0) Huwaliuinlidulenaldwunamanlidasag

= ¥ ¥ dl a 1 1 a Iy 1 =
waaldeN A ddRduRmInzanasuAn@aNatlutae 30 - 40 g/kg NANTILAIEITNLGN |
WNEN SWO1/T1, SWO04/T2, SWO04/T2 iaz SW08/T1 wintiuiasnududusiindrdaamanzan dau
ulasninaeag TuszAUMNIZANWTEZNTN (119199 3-10) Hansawmsvilaevinliasnadeaiy

¥ 1 = a a s = a [ 1 o A =

AnsduduasuAn @ luAy Aol fiindesusnilidon idawasiudnimilanunsol
Twuwnadan Svanaflunaunaindulaiugiaaldfuraiionlsn nansawnseifluili 2 wudd &
= IS Y v ° ! o ¥ H
WE SWOT/T1, SWO04/T1 uay SWO04/T2 Hponuidindudindtszdumanzan nslddelulnsian
Tugiluentuifiandamn Huwslduinlidulagalduaadonlinan sndudeyaseuilas Swo2
feliaanAdaeiuuLlasau

= v o A = = ' . a P Ly
wnnBden : AoNdRdunminzanesusndanelutgos 3 - 5 gkg Aulgndulavesmiiinn

a = ¥ ¥ = a o b4 ¥ % 1 1 A 1

nasu A NdndureunniiFongs inldaoudndululued ludaamunzanvidegendnnn
wlas utlaseias SW08/T2 Hunnimanlufusindiulaseu senud avndsdululufsnind
uwilasau Mosdumeiu (AN9Nh 3-10) Han1TAReiludn 2 wudr Aenmdnduaes

a A 1 o A 1 + dl [ I 173 a A 9A'aj/ d’j
wnniidenelussAumnnzanvzagendn Jululnsaunldlidinasanisgeldunntidon vl
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whaziinanaNdnduresunniidanlunugann awinlifunudaneadniaaildaql/l
= ] ¥
Huansenuseniageld

® wian : AnudndunMNIzaNTeunAnetlutas 40 - 80 mg/kg WANNTIATIZENLGY AN
dndussamanluludulannulasgendndasdangns (13 3-10) ahauiludninanes
pnudnduluny dsnalidulagaldmanligandtdoamannzan uanisamsefluili 2 wud

AHNdUIaImMANYNLLAIUANANTLGINTNTE AN AN

A1919% 3-10 nan1siAsziaIfensiwluduiereulasdulenyinuuadiunu  iuseganiewns

NAADY 72UINNTUR 15 - 20 HWAN W.A. 2554

Sule Macronutrients (g/kg) Micronutrients (mg/kg)

Plot
plot N P K Ca Mg S Fe Mn Cu Zn
SWO01 | T1 | 250 | 1.8 | 151 | 227 | 69 | 26 | 245 22 54 | 10.4
T2 | 284 | 16 | 127 | 336 | 6.7 | 26 | 179 21 56 | 12.8
T3 | 271 | 16 | 109 | 386 | 7.7 | 32 | 185 21 47 | 107
SW02 | T1 | 243 | 15 | 118 | 338 | 52 | 26 | 213 23 77 | 11.9
T2 | 243 | 14 | 135 | 346 | 52 | 23 | 203 25 | 124 | 126
T3 | 243 | 15 | 128 | 341 | 52 | 24 | 207 24 85 | 10.9
SW03 | T1 | 275 | 16 | 150 | 335 | 7.1 | 24 | 195 14 69 11.8
T2 | 275 | 16 | 155 | 407 | 7.3 | 41 | 301 14 41 12.4
SW04 | T1 | 245 | 14 | 98 | 275 | 87 | 22 | 184 32 12 15.7
T2 | 241 | 1.8 | 121 | 246 | 84 | 20 | 178 13 96 | 16.3

SW05 | T1 24.2 1.3 13.6 | 38.2 5.4 2.6 204 17 6.5 10.5
T2 25.0 1.4 11.3 | 32.8 6.2 2.5 173 20 5.8 10.3
SW06 | T1 26.5 2.4 18.8 | 43.7 4.7 3.5 165 33 88.8 | 32.9
T2 26.4 1.8 16.7 | 46.1 5.5 2.9 136 30 86.6 | 37.4
T3 26.4 1.9 16.8 | 44.3 5.2 3.2 146 32 86.8 | 33.5
SWO7 | T1 29.2 1.8 12.8 | 37.9 6.2 3.1 189 17 9.3 16.2
T2 29.0 1.8 13.6 | 354 5.5 2.9 223 38 7.1 14.7

SW08 | T1 22.9 1.7 17.0 | 27.2 4.6 2.2 173 16 4.7 8.0
T2 24.4 1.5 17.3 | 38.0 3.6 1.8 138 12 5.3 9.8

o wania : AnudnduRmIzaNTeIuNantaeg ludae 5 - 15 mg/kg HANNIRLATIZRLIIN
v oy e ~ : o 4 e s Y
AN duag lutagmnnTaNYTegend (A1990 3-10) TUIAziinAINENsNaeIANLdNdw
TuhuuALaiUWan nan1sAzilutn 2 wudn anududuynudasuazynaniugenan

FLALLUHIZANNIN
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o Wﬂﬂuﬁﬂ:ﬁQﬁlHﬁN%uﬁUMNWZ@N%@GW@QuﬂQﬁQiNWﬂﬂdﬂ4rﬂgﬂq;N@ﬂﬁfﬁﬂ?ﬁZﬁWIHW AN

I a

dindululudulanudlasgendnAingidanans ulas SWO3 uaz SW06 geiiaLnfnan daiias

- A

Nnann19Ul autesdnsnaaAnINT (AN3197 3-10) HAN133AIETILTN 2 wWudn SWO1/T1

a

19 o

waz SW01/T2 HpanidindunindrAning s widadelddanmdinenistinlnilas Mvinaan

a

NBAJLLAN

]
=

o fin@d : AnudndunmunzaNTe9dInz@A9ININNTN 20 mg/kg HANNTIAINTINLIN Hie
wilag SW06 WintiunHAgand1AaNa A (19199 3-10) donutlaanivaenaudasandusfla
WLINNTLAAIDINIFINARIANTA ANITATIZHIUTN 2 Wua1 Heea SW04/T2 wintiu AR

v v 1 I a a dl o 1 o a L2~ 1 o H dl svol a =
dindugandnAangs ulasdue easetflussduian uandliviugy dnilen’ldanivly vive

danzanldaslinlfisendudsiiegluhuwazanaznau vinlidnlaliannsogal 1414

A1599 3-11 wan1sAseisnsenmg uludulezeudasduleonyinuuasini fiusaedwlulin 2

109N1INAREY T3UINTUN 16 - 22 NINJIAN W.A. 2555

Sub- Macronutrients (g/kg) Micronutrients (mg/kg)
ot plot N P K Ca Mg S Fe Mn Cu Zn
SWO01 T1 27.4 1.3 13.8 | 29.5 6.5 92 38 3.8 12.6

T2 25.3 1.3 9.0 | 333 | 71 86 65 3.2 10.6

T3 24.9 1.2 10.8 | 336 | 6.6 82 66 4.2 1.9
SW02 T1 28.3 1.3 11.2 | 40.0 5.2 104 27 4.9 17.2

T2 29.0 1.4 114 | 37.7 5.0 94 39 8.5 16.4

T3 28.4 1.3 121 | 355 | 4.4 90 25 6.5 16.4
SW04 | T1 29.9 1.4 12.3 | 256.0 | 95 82 59 116 | 16.6

12 30.9 14 115 | 29.8 9.7 94 143 10.8 24.0
SWo6 | T1 | 281 | 16 | 165 | 384 | 4.2 80 24 5.1 17.0

T2 28.9 1.5 13.2 | 429 5.3 109 34 4.9 17.3

T3 23.5 1.7 14.0 | 43.1 54 119 32 53 14.6

nanisaeziludulanissaculasrasaniunt Aga uaaslunanei 3-12 09 3-15 Aaududu

: - o o
2189812 TR AT aIRHNnIAs LA tneagL siatl

v
o

o lulmsiau : neuuneass nudn AnudnduredlulnsauiindiAunsguisassulas sl
di = a a a a 6 ¥ Y H o = 1 = o %
aNaLHaINNANINERININuAA lunsuaadNTag e wunislddansiniiesatinaumnen il
Zulatailuinasiasnissinamnsgs  lasululnnauldieswe  (Enswd 3-12) Wadndn 2

(A1399% 3-13 D 3-15) wudn AFudndideldde (T1 waz T2) HAgendiAunmsguisasy
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o

wilasmaeniall Twrneiinfuganemmagua (NPO1/T3) HAwndminsguludassiutuay
na Wl wassliiviudn inemsnsdenaldilaldmesnalunlas NPO1 nslatauwenTublondams
(NP02)  Huunldurnliaududuraslulasaugindt dslanafiasnainiBunululnsiaun
1 al +| [ [

nnndn uaznegeyde e liinasdutlomiguuss

neanesa :  AonNdNduresesnesainas Ll AN ANTRAARANITNARDY  WAT
Tneganeg luseiuiiesne vizaandnANInsgIwanes % Nanudndulunugaiegannn
vy ade o+ oay . Yo y - .
Matlanatiasunanauiidusrann lineanesaazaneldues  sauian19msinuingn17ain
AedN3azane Bray No. 2 Tmu1ZiuARNTANINNGIAUAS m'f]mmgm?‘?mmﬂaimmmmﬁu
Auludnmouztiunnidn s ldnueinisuanaaveiasesdularisasuilasaeguiunn Aga
patiu aadindusinans araflusziunmunzandiudulaiugiuiuasny

Twuwnadan - neun1meses wud1 arudnduaswunadase TussAunmunzaniaans
uilas (mn31990 3-12) udimonudndulupuazge widulelilinalduinaullsan Hstiinaziin

= = <K o

o 1 dl = o = al Y Y v 1
AINAARVULNANL LN LA AT N WA LN NTLTINHANUNIZAN A lidntenaldldoting

!
X 9;a o

winzasumallufon Hedngilil 2 (A1sneil 3-13 fe 3-15) wud AnTuTRdEldiwenluilea
Fawln (NPO2/T1 uaz NP02/T2) Rannaduduresinunaienanasetnssiaiies dedalaned
WA, 2555 wudn ponsdidululusnunn wiinfuduasmacdn wiinfuddlddauenluilon
Famnanasuinngn uassliiviugn uenluilandsnasionisgaldwunaionaesdulaatinaiv
Fin  wilesfatiarbifdgmlunadumadulnsey  widwadosesunalunisgald

Tunadanaaidule

upaLe © faunnaes nud1 Anudndurasuaadausnddfivanzasun Tasanzudas
tlael NPO1/T3 wdaonudindulusiuazas luseiuga Lwiﬁmzdaur;ﬁLﬁﬂﬂﬁﬂﬁﬂﬂﬁﬂﬁﬂﬁ;ﬂgjﬁﬂﬁ
(A3W7 3-12) WTT 2 wudn m"ﬁuﬁlm’ﬂﬂumﬁﬂuiul,mm (15-0-0) NN lFAHIdNT WD
Lm@ﬁﬂﬂuhqﬁu Tunizinsldioventnilonlfnansaiudag

WNNTTEN  aneuuATnAIENNAaeY WU AoNdNduesuNnT@RNgInINA NNz AN

o

asdutlas sailunanianennduduuazdndiuresunniidenluingandnsguing dule

=)

k% a A 1 v dl Y a 9 o 1 al dl dl o a
R9AA LILNNRLTENNINNIIAMNARINIINUART HQ@HiMWUN@L@EiW‘] WL‘ﬁﬂNIﬂQﬂUWQIﬂﬂ??N

FANA1T (AN3497 3-12 i 3-15)

wANUAZURINTA ¢ MareuuazvAIEIMARBY WL AN duesAnuazuNenHang lu
FLAUFINTITWAN N NI NNz AN (mtmﬁl 3-12 94 3-15) Ferhazilunaunananud
m@qm@%qmﬂuﬁuﬁ@;qﬁum mmLﬁu%’ummmﬂ%mmqq%ﬂuﬁq@ﬂwLﬁaquﬂﬁmﬂu WAL

2555 \iaanifudaeggu vinldsgiaesazaeldninau duledsgaldlfunanulldos
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® NAWAY : TNNRULATUAIBNNAAeY WU ANdNiuemeasgandtANdngAYnulas
(A19797 3-12 T 3-15) 9197 NpondndulufuAndrgaspudndunmanzan daiiaziia
dw 0 o o A dl o ] | dl o A o o dgl
annstuillewvesansnidndngia - Minwesnsinviduszez)  ietlesiuizenidnimes
paad v lwheunwgAanae w.A. 2555 3adudeangiu wud audnduremeswnagaau

11N ANALNAANNNITNUAINAULAUDINBATNT u%mmzmaiﬁmnmmwmLLm"Luﬁu

a

FINZR  HINDUBAZTUAIENNAADT WLFN mmLﬁu%’umﬂqﬁaﬂzﬁﬁmdﬂﬂ'fﬁﬂqmﬂqmmm (A13719%

3-12 Dy 3-15) TeaziinanaNduduluaunaiull widgidaldnuainisinlnanfiaain

o

sy duleuiufinaeuaianusenisadansdldAndugInomedsd vseanaiiieaus
aiugnsannne s Adulddenzd (NPO1/T2 uay NP02/T2) Tawud mmﬁwﬁuiuiu@ﬁu
ateldpdnAty uansliiiudn nslddanz@lugl znso,-7H,0 TuAusslildna wiseanalin
andmeildainll §35e3d10d ZnS0,7H,0 WaANEn 250 nu/du TuRaungAANIEY

W.A. 2555

A19199 3-12 nan1sdiasiludulevesulasdnlazesnniuni Age ufeteniaunImaaes

FEMIN9IUN 29 - 30 HQUIEIUW W.A. 2554

Sub- Macronutrients (g/kg) Micronutrients (mg/kg)

plot N P K Ca Mg S Fe Mn Cu Zn

NPO1 T1 24.9 1.6 183 | 21.8 5.8 2.2 118 33 232 | 156

T2 24.4 1.6 18.7 | 23.4 6.2 2.1 90 29 9.5 18.4
T3 21.1 1.4 16.5 | 17.3 5.3 1.6 74 18 6.0 17.2

NPO2 T1 22.8 1.4 179 | 20.3 5.1 1.6 92 17 1.4 | 164

T2 21.8 1.4 178 | 24.0 5.2 1.6 89 14 104 | 156.2
T3 22.0 1.4 174 | 23.2 5.3 1.5 88 20 104 | 16.3

A9199 3-13 nan1siziludulenesulasdulavasnniuni Aga udaeenglulli 2 aa9n1s

NAADY LHATUN 4 L8 W.A. 2555

Sub- Macronutrients (g/kg) Micronutrients (mg/kg)
plot N P K Ca Mg S Fe Mn Cu Zn
NPO1 T1 25.2 1.7 15.3 | 32.8 6.4 84 28 7.1 134
T2 25.0 1.5 16.8 | 31.2 5.9 87 27 5.5 12.6
T3 23.6 1.3 12.2 | 30.8 6.1 67 28 6.3 9.5
NP02 T1 27.3 14 142 | 27.8 6.7 114 36 17.3 | 11.7
T2 26.4 14 12.3 | 33.6 6.3 111 36 10.5 | 11.9
T3 25.2 1.4 104 | 36.2 8.1 111 45 11.8 11.8
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A15199 3-14 uannsnseiludnievesuasdulavesnniuni A1ga tiudaednalulli 2 109019

NARBY WU 12 NINYIAN W.A. 2555

Sl Macronutrients (g/kg) Micronutrients (mg/kg)
Plot

plot N P K Ca Mg S Fe Mn Cu Zn
NPO1 T1 25.9 1.4 17.9 | 29.2 5.1 92 29 5.6 12.4

T2 25.8 1.4 17.2 | 30.9 4.9 81 27 5.3 14.6

T3 22.5 1.4 18.7 | 249 | 45 78 25 4.9 13.4
NPO2 | T1 25.5 1.3 125 | 27.0 | 5.2 83 29 4.3 10.3

T2 28.1 1.3 12.7 | 27.3 4.9 78 31 3.7 11.6

T3 25.2 1.4 140 | 294 | 57 81 31 4.2 11.4

A9199 3-15 nan1siziludulanesulasdularasnniuni Aga udaeenglulli 2 aa9n1s

NAREY IBTUT 8 WOARNIE W.A. 2555

Sub- Macronutrients (g/kg) Micronutrients (mg/kg)
Plot
plot N P K Ca Mg S Fe Mn Cu Zn
NPO1 T1 26.4 14 114 | 38.8 5.5 124 37 25.7 | 15.7
T2 25.6 14 10.1 44.9 5.6 109 35 125 | 15.3
T3 27.4 1.8 15.0 | 29.7 5.6 74 24 19.6 | 204
NPO2 T1 28.7 1.4 6.8 44.6 6.1 123 48 22.4 11.3
T2 28.0 14 8.4 38.8 59 113 46 235 | 123
T3 27.5 1.4 7.4 45.4 6.8 108 53 23.2 11.0
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a8 uilas Fmneuld duleananfuildiawea@enlumsn (T1) wudh mnauadnnd uiildmdou
gpaiiennnnin wWienunend ﬁmm’quﬁﬁu@mdﬁ m@uﬁﬁ@mmﬁﬂé’qmdﬂ wazA NN TUIRINIA
Anmsnldsang dsnalisailsannmganan TummzﬁﬁuiﬂmﬂﬁﬁumdﬂﬂLmuimﬁﬂwﬁmmm (T2) Hua
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A19199 3-16  Han19aATIsIikadnTaa nulamaaes SWOT, SW04 uaz SWO06 Tunsjtinuuasinnu

T1 T2
(meanzSD) (mean+SD)
vnutnuadn (NFN) 1,768+318 2,342+494
sutinuaenan (n3u) 502+110 7244219
vnuviniesn (NFN) 1,266+209 1,618+279
Fadawilonn (%) 71.7£1.3 69.3+3.9
Lﬁuﬁ?amqﬁ\mmamwﬂq (cm) 52.4+4.3 58.8+5.4
ANUULLARn (cm) 1.23+0.25 1.58+0.46
1BunnsrinAu (mL) 7144100 870+180
Fadouinduy (mL/kg) 406+23 370422
AMANTTRUNAL
pH 4.37+0.33 4.17+0.24
Electrical conductivity (mS/cm) 3.41+£0.23 3.34+0.09
Total soluble solid (°Brix) 10.6+1.8 9.6+1.6
Titratable acidity (g/L) 3.6+0.7 3.9+0.5
TSS/TA 31.5+12.5 25.2+7.0

&ulaannuiasaasnniun Ange wudn nslatdewaamaslumes (NPO1/T1 uaz NPO1/T2) 91

o

Tdndautlenageau WeWeauiunisUfiRveunsmnens (NPO1/T3) dndautiidAugeaniaiiedea iy

nsdfURvenemAg memﬂzﬁﬂmmuimﬁm%@L‘V\Im (AN9197 3-17 waz 3-18) tlymdnAryaesutlas
aglld d’l alal o £ % % 1 a o v Aa o dl
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A9 3-17

nanisaszinadulaanuilamaaas NPO1 (ldijaumai@aslumes) 980N AN

4% WALINEINATUN 9 WoAANIEY W.A. 2555

T T2 T3
(mean+SD) | (mean+SD) | (mean+SD)

Snainuage (NFN) 1,674+178 1,356+72 1,617+335
thavnulaenan (NFN) 41372 341445 447+0
thwminilean GERY) 1,249+121 1,006+24 1,152+40
z?mﬁ'qwfz@m (%) 74.7+3.1 7442.3 71.2+0.9
Lﬁuﬁ?amqﬁmmammzﬂq (cm) 52.0+2.6 48.1+1.4 50.4+3.7
ANUULLAen (cm) 0.85+0.00 0.99+0.08 1.09+0.09
ﬂ?‘mmﬁﬁh&u (mL) 753+133 650+31 702+18
Fadouinduy (mL/kg) 441433 480+20 434+1
AMANTTRUNAL

pH 4.51+£0.15 4.32+0.20 4.25+0.14

Electrical conductivity (mS/cm) 3.38+0.18 2.97+0.29 3.10+0.06

Total soluble solid (°Brix) 12.3+0.8 13.2+0.3 14.0£0.8

Titratable acidity (g/L) 4.0£0.9 3.4+£0.5 3.91£0.5

TSS/TA 31.9+8.8 39.6+6.4 35.942.1
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A919% 3-18  uan saazinadulaainulamaaes NPO2 (lddlaueniuidandainm) aa9anuun

ANGY LALINERNATUN O WOARNIEY W.A. 2555

T T2 T3
(mean+SD) | (mean+SD) | (mean+SD)
thminuaan (N53) 1,5452470 1,268+99 | 1,356+149
thavnulaenan (NFN) 342472 312434 314434
thwminilean GERY) 1,185+399 924+89 1,010£174
z?mﬁ'qwfz@m (%) 76.1£3.1 72.8+£2.7 741451
Lﬁuﬁ?amqﬁmmammzﬂq (cm) 48.5+4.6 47.1+1.0 47.4+1.0
ANUULLAen (cm) 0.87+0.08 0.86+0.10 0.88+0.15
1311 mﬁf]v%u (mL) 6281226 460+51 520475
Fadouinduy (mL/kg) 401426 371+12 382+14
AMANTTRUNAL
pH 4.31+£0.05 4.26+0.09 4.13+0.09
Electrical conductivity (mS/cm) 3.41+£0.07 3.73+0.30 3.28+0.39
Total soluble solid (°Brix) 14.1+0.8 13.7£0.3 13.9£0.7
Titratable acidity (g/L) 4.0+0.2 4.7+0.9 4.6+0.7
TSS/TA 35.1+2.9 29.6+5.0 31.0+5.9
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3. NMFTILUNUNAAIRY
a a 1 df 1 %3 d’jd a a =)
NaNTTILAIETAULAL TLLNTIN ZQNI@%I@QLm:fﬁ]iﬂﬁ‘ﬁ‘qﬁullﬁﬂ]’]ﬁ\lNmﬂﬂﬁ]‘ﬂ@\‘]ﬁ’]ﬁl'ﬂ’]ﬁ’ﬁm’mﬂﬁ 7

= o = = a A o = 1 % 1
16 AR 1MIW?LQM Waanada TWunamean WAL LNNULELN NaLad Lasdansa LLIF]ﬂ’]ﬁ‘LLﬂﬁQ_,m’]LLN

ufwsiesuinnanslunanpaiy  nsuflanazeipminaiduadinseinisresivailumnisaeniiangd
(Low of the minimum) NMINARBIANNNANNNFAANNIBIEBINITAINATD THAMNTDATTBNT A TuAN W
wlas  lasanndedndnesszazinaleiunu  dailunaidunnilemauiunismeuauassiass

B X o Y A aAay A ® @ ¥ ° o v \ = o 2 o
amsredling wanainil aautasuazauswsuna i lmeeefidudedninfosidwmaaiu §ade

Ag@anuinImasesaaniily 2 ngusIeeIuIg Ae

1
oA
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® nquil 2 (12) : wunsudlaneanedaduasuusn wazdiumnudnduressisenvnsau W
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1. DAP (18-46-0) Wuwmasues weaanada
2. MOP (0-0-60) Wuunasaes Twunaideas
3. Urea (46-0-0) Wuwnasaas Tulngan
4. Gypsum (CaS0,-2H,0) Wuuuagaa waames
5. ZnS0O,*7H,0 uunasnes &nyd
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6. CuSO, *5H,0 uumasaeg nasuag
7. MgS0,-7H,0 Wuuvasas uunilides

8. Dolomite (CaCO,-MgCO,)  \{luunasnas wAades Laslunilimes

9. fJunaNgn? 15-15-15 ST IO Nl ol e ot

ATUITUERIITBIBIABIMNTAINNAIIUATTULNT 2 UAZIUNUNITNARBIRIAITIN 4-3

A9199 4-3  ANFUNNINAAEY (treatment) uazdnsng dauaranstulsesmuluusactl druduuilas

AuTav09nniaans 2990uT6

AN3UNNg ) o GIZERTRENG | s
Hauaranstiuilenu - oh
NAABY AlanFu/sm)
T1 Dolomite (CaCO,*MgCO,) 25 ldasaasniaEunaaag
15-15-15 6 willdtlay 3 A
T2 Dolomite (CaCO,*MgCO,) 25 lda3aasniaEunaaag
DAP (18-46-0) 2 latazafamaafiuinen
MOP (0-0-60) 2 utieldtlay 2 A
Urea (46-0-0) 2 uthldfaz 2 A%
CuS0, -5H,0 0.250 ldafaihaaiiaEunnaeg
ZnS0,7H,0 0.250 ldnsamenluiln 2
? ) al o a z: s
Gypsum (Cas0,+2H.0) : 14T 2 nasmsuwaniiAIIzi
? Aulasly
MgSO,-7H,0
T3 T evireansdiudsemula
(control)

a ca
4. NANTTIATIZRAULAT 1L
dulaudanlaslgnasniily 3 wilasten usazuiasteailsznauscadula 3 fu fusiatig
a o T - o o 4 Aa o =2 A o : '
AugestuANANIWAEAALRUNEW] et aiALaInduANANRgiuTeILAazILAsERENY
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Ugndule (U9 1) TneAUUBE pH ANINAUAN (BTN 4-1) At winliu pH Tigean

4
nagynlddulaasiiuinldnan
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natilWiinfiandusa (ECe) : Auynsathefidnistinlwilidmn anafusesiuiclaiily
guassasiansasnyiuInvedunle (mmqﬁ' 4-1)

Woaneiafiflulszlean] (available P) : maudadueseanaiamiann Taaeniziuans
(mmqﬁ' 4-1) miﬁqﬂﬁu‘iﬂiuﬁuﬁ@”ﬂ‘]:fmzlﬁmﬁuﬁ inmmInsadusesliijaneanefaludna
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Muztulufuasiiaziennasanusiainisaasdule
Iunadennuanidasuld (exchangeable K) @ Aaudnduralnuna dauniningaamsnnzas
IPELANIZAUAN TIAININAULUNIN (ANT197 4-1) Twunaiden uAuuudunilainazunann
nsldieaadnening adwlafian Wamauiuanududuaesiaa@anuazuantiion wue
dndourasinumadandeaagendndadouiumizan nagaldvesdulaadliiianiugilassa

o d na . S S
whalfanuanilaauls (exchangeable Ca) : Anudufusesupa@anAININ T AN AN
waziilasdas T2 Andudasdes T1 dszunupsenils (113199 4-1) dulaudastiinazditlom

ANAUADLTEI

N A A o Y 9 ~ ° P A
LLNﬂuLSﬁHNWLL@ﬂLﬂ@ﬂull@ (exchangeable Mg) AN LANAUABDILLNN VLD EINFTNINTINN

wunzan Inautlasdas T2 Aandnudasees T1 wn (m19ed 4-1) dulautlasiiunasditloymn

a A ¥ 1 2 o
WIALNNLLTHNALTLAEIINU

ANSNN 4-1  ansaAziRuuAazilasties aeulaidulenniians 0990400 LAUFDENNAUNNT

NARDY LHATUN 23 LUEEIL W.A. 2554

T1 T2 T3
Parameters Units
0-15 15-45 0-15 15-45 0-15 15-45
pH (1:2.5) 54 55 54 55 54 55
ECe mS/cm 0.06 0.05 0.06 0.04 0.06 0.04
Avail. P mg/kg 4.9 <0.2 0.2 <0.2 0.7 <0.2
Avail. S mg/kg 14 15 11 14 12 14
Exch. K mg/kg 69.7 40.6 30.7 15.2 43.8 23.4
Exch. Ca mg/kg 330 323 150 116 284 223
Exch. Mg mg/kg 50 54 22 15 38 27
DTPA ext. Fe mg/kg 52.6 34.4 54.2 31.1 52.8 33.2
DTPA ext. Mn mg/kg 10.0 20.3 9.3 7.3 10.7 12.5
DTPA ext. Zn mg/kg 0.84 0.67 0.24 0.52 0.73 0.54
DTPA ext. Cu mg/kg 1.01 0.91 0.37 0.82 0.54 0.76
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wEniarald (extractable Fe) : Anudiudusendngndngrspmaududufivnzan (ansed
4-1) Asppdnliinariilogunles) denisasyirivinuesdule
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A19799 42 uan1sieviludularesulasdulenesnniiang a9suTn WiLARENaNauN1INAAEY

2YUINTUN 23 LNEIEIU WA, 2554

Macronutrients (g/kg) Micronutrients (mg/kg)
Sub-plot
N P K Ca Mg S Fe Mn Cu Zn
T1 22.9 1.5 24.0 | 39.8 3.0 2.1 116 17 10.2 16.0
T2 25.1 1.5 25.7 | 334 3.5 24 116 14 9.3 12.4
T3 23.8 15 | 247 | 356 | 3.2 2.2 116 16 9.8 14.7
5. 491
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FHAUDITAT  N(%) PO (%) K, 0(%)
1n 1.8-2.9 2.9-4.8 0.8-1.4
e 0.5-1.2 1.0-2.2 0.2-0.8
1 0.5-1.0 0.3-0.7 0.2-0.7
ol 0.3-0.8 0.3-0.5 0.2-0.5
Wy 0.6-1.0 0.5-0.8 0.2-0.8
AN 1.0-6.0 5-10 0.5-1.2
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CODEX STAN 219 Page 1 of 5

CODEX STANDARD FOR GRAPEFRUITS
(CODEX STAN 219-1999)
1. DEFINITION OF PRODUCE

This Standard applies to commercial varieties of grapefruits grown from Citrus paradisi Macfad., of
the Rutaceae family, to be supplied fresh to the consumer, after preparation and packaging. Grapefruits for
industrial processing are excluded.

2. PROVISIONS CONCERNING QUALITY
2.1 MINIMUM REQUIREMENTS

In all classes, subject to the special provisions for each class and the tolerances allowed, the
grapefruits must be:

- whole;

- sound, produce affected by rotting or deterioration such as to make it unfit for consumption is
excluded:;

- clean, practically free of any visible foreign matter;

- practically free of pests affecting the general appearance of the produce;

- practically free of damage caused by pests;

- free of abnormal external moisture, excluding condensation following removal from cold storage;
- free of any foreign smell and/or taste;

- firm;

- free of damage caused by low and/or high temperatures or frost;

- practically free of bruising.

2.1.1 The grapefruits must have reached an appropriate degree of development and ripeness in accordance
with criteria proper to the variety and/or commercial type and to the area in which they are grown.

The development and condition of the grapefruits must be such as to enable them:
- to withstand transport and handling; and
- toarrive in satisfactory condition at the place of destination.
2.1.2 Maturity Requirements
The minimum juice content is calculated in relation to the total weight of the fruit.
Minimum Juice Content: 35%.
2.1.3 Colouring?

Colouring must be typical of the variety. However, fruits of a greenish colour are allowed, provided
they comply with the minimum requirements. Red-pulp varieties may have reddish patches on the rind.
Grapefruits meeting the minimum requirements as regards ripeness may be “degreened”, on condition that
this treatment does not modify other organoleptic characteristics.

! Colour refers to the characteristic colour and not to discoloration caused by rust mite, melanose and other

blemishes.

Amended 2005, 2011.
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2.2 CLASSIFICATION
Grapefruits are classified in three classes defined below:
2.2.1 “Extra” Class

Grapefruits in this class must be of superior quality. They must be characteristic of the variety and/or
commercial type. They must be free of defects, with the exception of very slight superficial defects, provided
these do not affect the general appearance of the produce, the quality, the keeping quality and presentation in
the package.

2.2.2 Class |

Grapefruits in this class must be of good quality. They must be characteristic of the variety and/or
commercial type. The following slight defects, however, may be allowed, provided these do not affect the
general appearance of the produce, the quality, the keeping quality and presentation in the package:

- slight defects in shape;
- slight defects in colouring;
- slight skin defects inherent in the formation of the fruit;

- slight healed skin defects due to mechanical causes, such as impact of hail, rubbing, damage from
handling;

- slight skin discolouration due to rust mite, melanoses, and other blemishes not exceeding more than
one-fifth of the surface of the fruit.

The defects must not, in any case, affect the pulp of the fruit.
2.2.3 Class Il

This class includes grapefruits which do not qualify for inclusion in the higher classes, but satisfy the
minimum requirements specified in Section 2.1 above. The following defects, however, may be allowed,
provided the grapefruits retain their essential characteristics as regards the quality, the keeping quality and
presentation:

- defects in shape;

- defects in colouring;

- defects skin from healed superficial wounds on the skin;

- healed defects due to mechanical causes, such as impact of hail, rubbing, damage from handling;

- slight skin discolouration due to rust mite, melanoses, and other blemishes not exceeding more than
two-fifths of the surface of the fruit;

- rough skin.
The defects must not, in any case, affect the pulp of the fruit.
3. PROVISIONS CONCERNING SIZING

Size is determined by the maximum diameter of the equatorial section of the fruit, in accordance with
the following table:
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Size Code Diameter (mm)

0 > 139

109 - 139

100 - 119

93-110

88 - 102

84 -97

81-93

77 -89

73 -85

O | O[N] OO |0 | D> WOW|IDN]|EF

70-80

Grapefruit may be packed by count. In this case, provided the size uniformity required by the standard
is retained, the size range in the package may fall outside a single size code, but within two adjacent codes.

Grapefruit of a diameter below 70 mm are excluded.

Uniformity in size is achieved by the above mentioned size scales, except in the case of fruit in bulk
bins and fruit in individual non-rigid (nets, bags) packages for direct sale to the consumer, for which the
maximum size difference between the smallest and the largest fruit in the same lot or package must not
exceed the range obtained by grouping three consecutive sizes in the size scale.

4. PROVISIONS CONCERNING TOLERANCES

Tolerances in respect of quality and size shall be allowed in each package (or in each lot for produce
presented in bulk) for produce not satisfying the requirements of the class indicated.

4.1 QUALITY TOLERANCES
41.1 “Extra” Class

Five percent by number or weight of grapefruits not satisfying the requirements of the class, but
meeting those of Class | or, exceptionally, coming within the tolerances of that class.

4.1.2 Class |

Ten percent by number or weight of grapefruits not satisfying the requirements of the class, but
meeting those of Class Il or, exceptionally, coming within the tolerances of that class.

4.1.3 Class Il

Ten percent by number or weight of grapefruits satisfying neither the requirements of the class nor the
minimum requirements, with the exception of produce affected by rotting or any other deterioration
rendering it unfit for consumption.

Within this tolerance, a maximum of 5% is allowed of fruit showing slight superficial unhealed
damage, dry cuts or soft and shrivelled fruit.

4.2 SI1ZE TOLERANCES

For all classes, 10% by number or weight of grapefruits corresponding to the size immediately above
or below that indicated on the package.

In the case of bulk consignment, the 10% tolerance only applies to fruit with a diameter of not less
than 70 mm.
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5. PROVISIONS CONCERNING PRESENTATION
5.1  UNIFORMITY

The contents of each package (or lot for produce presented in bulk) must be uniform and contain only
grapefruits of the same origin, variety and/or commercial type, quality, size and colour. The visible part of
the contents of the package (or lot for produce presented in bulk) must be representative of the entire
contents.

5.2 PACKAGING

Grapefruits must be packed in such a way as to protect the produce properly. The materials used inside
the package must be new?, clean, and of a quality such as to avoid causing any external or internal damage to
the produce. The use of materials, particularly of paper or stamps bearing trade specifications is allowed,
provided the printing or labelling has been done with non-toxic ink or glue.

Grapefruits shall be packed in each container in compliance with the Recommended International
Code of Practice for Packaging and Transport of Fresh Fruits and Vegetables (CAC/RCP 44-1995).

5.2.1 Description of Containers

The containers shall meet the quality, hygiene, ventilation and resistance characteristics to ensure
suitable handling, shipping and preserving of the grapefruits. Packages must be free of all foreign matter and
smell.

5.3 PRESENTATION
The grapefruits shall be presented under one of the following forms:

(a) Aligned in regular layers, according to size ranges, in closed or open packaging. This form of
presentation is mandatory for the “Extra” Class and optional for Classes I and I1.

(b) Non-aligned in closed or open packaging according to size ranges. In bulk in one means of
transport or one transport compartment, with a maximum difference in size between the fruits of
the sum of three consecutive sizes in the size ranges. These types of presentation are only
allowed for Classes I and II.

(c) In bulk, by one means of transport or in one transport compartment, without further requirement
than that of minimum size. This form of presentation is only allowed for Class II.

(d) Inindividual packages for direct consumer sale with a maximum weight of 5 kg.

1) When these containers are made up by number of grapefruits, the size scales are
mandatory for all classes;

2) When these containers are made up by weight, the size scales are not compulsory but the
maximum difference between the grapefruits must not exceed the sum of three
consecutive sizes in the size scales.

6. MARKING OR LABELLING
6.1 CONSUMER PACKAGES

In addition to the requirements of the Codex General Standard for the Labelling of Prepackaged Foods
(CODEX STAN 1-1985), the following specific provisions apply:

6.1.1 Nature of Produce

If the produce is not visible from the outside, each package should be labelled as to the name of the
produce and may be labelled as to name of the variety and/or commercial type.

2 For the purposes of this Standard, this includes recycled material of food-grade quality.
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6.2 NON-RETAIL CONTAINERS

Each package must bear the following particulars, in letters grouped on the same side, legibly and
indelibly marked, and visible from the outside, or in the documents accompanying the shipment. For produce
transported in bulk these particulars must appear on a document accompanying the goods.

6.2.1 ldentification
Name and address of exporter, packer and/or dispatcher. Identification code (optional)®.
6.2.2 Nature of Produce

Name of the produce if the contents are not visible from the outside. Name of the variety or
commercial type (optional). The indication “pink” or “red” where appropriate.

6.2.3 Origin of Produce
Country of origin and, optionally, district where grown or national, regional or local place name.
6.2.4 Commercial Identification
- Class;
- Size (size code or minimum and maximum diameter in millimetres);
- Net weight (optional);

- Size code (or, when fruit packed by count fall under two adjacent codes, size codes or minimum and
maximum diameter in mm) and number of fruit, in the case of fruit arranged in layers in the package.

6.2.5 Official Inspection Mark (optional)
7. CONTAMINANTS

7.1 The produce covered by this Standard shall comply with the maximum levels of the Codex General
Standard for Contaminants and Toxins in Food and Feed (CODEX STAN 193-1995).

7.2 The produce covered by this Standard shall comply with the maximum residue limits for pesticides
established by the Codex Alimentarius Commission.

8. HYGIENE

8.1 It is recommended that the produce covered by the provisions of this Standard be prepared and
handled in accordance with the appropriate sections of the Recommended International Code of Practice —
General Principles of Food Hygiene (CAC/RCP 1-1969), Code of Hygienic Practice for Fresh Fruits and
Vegetables (CAC/RCP 53-2003), and other relevant Codex texts such as Codes of Hygienic Practice and
Codes of Practice.

8.2 The produce should comply with any microbiological criteria established in accordance with the
Principles for the Establishment and Application of Microbiological Criteria for Foods (CAC/GL 21-1997).

The national legislation of a number of countries requires the explicit declaration of the name and address.
However, in the case where a code mark is used, the reference “packer and/or dispatcher (or equivalent
abbreviations)” has to be indicated in close connection with the code mark.
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Thailand has been producing pummelos in great quantity and the export is potentially
increasing. The establishment of a standard for pummolos is significant to assist promoting
the development of quality production. Encouragement of high quality fruit production in
accordance with the standard will have the outcome that Thai pummelos will be better
accepted by both the domestic and international trade. It also provides consumers’ safety and
promotes the export. The Ministry of Agriculture and Cooperatives deems it proper to
establish a standard for pummolos.

The provisions of this Thai Agricultural Standard are based upon illustrations from a project
on study and illustration presentation indicating quality characteristics of the fruit added to
the Thai Agricultural Standard for Pummelos of the National Bureau of Agricultural
Commodity and Food Standards. The operation was cooperated by the Faculty of
Agriculture, Kasetsart University; and the following documents are used as guideline.

Remark:

The standard title has been revised from “Thai Agricultural Commodity and Food Standard
(TACFS X-XXXX)” to “Thai Agricultural Standard (TAS X-XXXX)” in accordance with
the application of the Agricultural Standards Act B.E. 2551 (2008).



NOTIFICATION OF THE NATIONAL COMMITTEE ON
AGRICULTURAL COMMODITY AND FOOD STANDARDS
SUBJECT: THAI AGRICULTURAL COMMODITY AND FOOD STANDARD:
PUMMELO
B.E. 2550 (2007)

The resolution of the 1/2550 session of the National Committee on Agricultural
Commodity and Food Standards dated 2 May B.E. 2550 (2007) endorsed the Thai
Agricultural Commodity and Food Standard entitled Pummelo for the benefit of development
of agricultural commodity and food which is safe and in accordance with the standard.

By virtue of the Cabinet Resolution on Appointment and Authorization of the
National Committee on Agricultural Commodity and Food Standards dated 3 April B.E. 2550 (2007),
the Notification on Thai Agricultural Commodity and Food Standard entitled Pummelo is
hereby issued as voluntary standard, the details of which are attached herewith.

Notified on 2 May B.E. 2550 (2007)

Mr. Theera Sutabutra
Minister of Agriculture and Cooperatives

Chairperson of the National Committee on Agricultural Commodity and Food Standards
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THAI AGRICULTURAL STANDARD
PUMMELO

1 DEFINITION OF PRODUCE

This standard applies to commercial varieties of “ Pummelos” grown from Citrus maxima
Merr. [syn.C.grandis (L.) Osbeck] of the Rutaceae family, to be supplied fresh to the
consumer.

2 PROVISIONS CONCERNING QUALITY

2.1 MINIMUM REQUIREMENTS

2.1.1 In all classes (2.2), subject to the special provisions for each class and the tolerances
allowed, the pummelos must be:

(1) whole;
(2) firm flesh;
(3) fresh appearance;

(4) practically free of rotting and bruising or deterioration such as to make it unfit for
consumption;

(5) clean, practically free of any visible foreign matter;

(6) free of abnormal external moisture, excluding condensation following removal from
cold storage;

(7) practically free of pests affecting the general appearance of the produce;

(8) practically free of produce damage caused by pests affecting the general appearance of
the produce and the acceptance of the consumer;

(9) free of damage caused by low and/or high temperature affecting the general appearance
of the produce and the acceptance of the consumer;

(10) free of any foreign smell and /or abnormal taste.

2.1.2 The pummelos must be properly mature, appropriate to the variety and geographical
location. They must be carefully harvested, postharvest handled and transported in order to
obtain the produce in acceptable condition on arrival at the destination.

2.1.3 Determination on the proper maturity of pummelos may be carried out from any
characteristics of the following:

(1) Total soluble solid content or sweetness not less than 8.0 degrees Brix.

(2) Skin color of the fruit is fading by at least two thirds of the total fruit skin which is
normal of the variety or the area between oil glands at the stylar end is obviously expanding.

2.2 CLASSIFICATION

Pummelos is classified in 3 classes defined below:
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2.2.1 Extra Class

Pummelos in this class must be of superior quality and characteristics of the variety .They
must be properly mature. In the segment there are juice sacs which must be normal in
physiology. They are not cloudy white, hard nor rather dry of which called granulation. The
fruits must be free of defects, with the exception of very slight superficial defects, provided
these do not affect the general appearance of the produce, the internal quality, the keeping
quality and presentation in the package.

2.2.2 Class |

Pummelos in this class must be of good quality and characteristics of the variety. Slight
defects may be allowed, provided these do not affect the general appearance of the produce,
the internal quality, the keeping quality and presentation in the package. The total defects do
not exceed 10% of the total surface area which does not at any rate affect the produce quality
of the following categories:

(1) defects in shape,

(2) defects in skin coloring®

(3) skin defect at the early stage of fruit formation,
(4) scars from healed lesions.

2.2.3 Classll

This class includes pummelos which do not qualify for inclusion in the higher classes, but
satisfy the minimum requirement specified in Section 2.1 above. Slight defects may be
allowed that the produce still retain its quality, the keeping quality and presentation in the
package. The total defects do not exceed 15% of the total surface area which does not at any
rate affect the produce quality of the following categories:

(1) defects in shape,

(2) defects in skin coloring*,

(3) skin defect at the early stage of fruit formation,
(4) scars from healed lesions.

3 PROVISIONS CONCERNING SIZING

Pummelo size? is either determined by weight (Tablel) or diameter at the widest equatorial
part of the fruit or by fruit’s circumference (Table2) as the following:

! Faded color at the contact area of two fruits is not considered as defect.

> The objective of this standard: There is no relation between pummelo size and
classification; hence size code in Tablel and 2 can be classified into Extra Class, Class | or
Class II; if it is in accordance with the classification in Section 2
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Table 1. Pummelo Size by Weight.

Size Code Weight per Fruit (g)
>1900
>1700 to 1900
>1500to 1700
>1300 to 1500
>1100 to 1300
> 900 to 1100
> 700 to 900

400 to 700

O N OB~ WIN|PFP

Table 2. Pummelo Size by Diameter in Cross Section or by Circumference.

Size Code Diameter Circumference

(inch) (mm) (inch) (mm)
1 >7 >170 >21.10 >536
2 >6.20 to 7.00 >159to 170 >19.4 t021.10 | >4931t0 536
3 >5.90 t0 6.20 >151to 159 >18.5t019.4 >470 to 493
4 >5.60 to 5.90 >143 to 151 >17.5 t0 18.5 >445 to 470
5 >5.30 to 5.60 >135to 143 >16.6to 17.5 >422 to 445
6 >4.90 to 5.30 >126 to 135 >15.0 to 16.6 >396 to 422
7 >4.60 to 4.90 >117 to 126 >14.5to 15.0 >368 to 396
8 3.90 to 4.60 100 to 117 12.3t0 14.5 313 to 368

4  PROVISIONS CONCERNING TOLERANCES

Tolerances in respect of quality and size shall be allowed in each package for produce not
satisfying the requirements of the class indicated.

4.1 QUALITY TOLERANCES

4.1.1 Extra Class

Five percent by number or weight of pummelos not satisfying the requirements of the class,
but meeting those of Class I or, exceptionally, coming within the tolerances of Class I.

412 Class |

Ten percent by number or weight of pummelos not satisfying the requirements of the class,
but meeting those of class Il or, exceptionally, coming within the tolerances of Class II.
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41.3 Class Il

Ten percent by number or weight of pummelos satisfying neither the requirements of the
class nor the minimum requirements, with the exception of produce affected by rotting,
bruising or any other deterioration rendering it unfit for consumption.

4.2 SIZE TOLERANCES

For all classes and all size codes, 10% by number or weight of pummelos corresponding to
the size immediately above or below that indicated on the package.

5 PROVISIONS CONCERNING PRESENTATION
5.1 UNIFORMITY

The pummelos of each package must be uniform by presented in the respect of quality, size
and color. The visible part of the contents of the package must be representative of the entire
contents.

5.2 PACKAGING

Pummelos must be packed in such a way to protect the produce properly. The material used
inside the packages must be clean, and of a quality such as to avoid causing any external or
internal damage to the produce. The use of materials, particularly of paper or stamps bearing
trade specifications, is allowed, provided the printing or labeling has been done with non-
toxic ink or glue.

5.3 DESCRIPTION OF CONTAINER

The containers must meet the quality, hygiene, ventilation and be free of smell and all foreign
matter; and have resistance characteristics to ensure suitable shipping and preserving of the
pummelos.

6 MARKING OR LABELLING

6.1 CONSUMER PACKAGES

Each package shall bear the following particulars, legibly marked, and without false or
deceptive information.

(1) Nature of the Produce

If the produce is not visible from the outside, each package shall be labeled with the name of
the produce “Pummelo” and “Variety”.

(2) Net weight in grams or kilograms
(3) Distributor information

Name and address of the producer or packer produced or distributor or head office of
producer in the country. Name and address of importer for imported pummelos.
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(4) Origin of produce
Country of origin, except it is produced for domestic distribution.
6.2.1 NON-RETAIL CONTAINERS

Each package must bear the following particulars, in the documents accompanying the
shipment, in the label or on package, with legibly, indelibly marked and without false or
deceptive information.

(1) Nature of Produce

If the produce is not visible from the outside, each package shall be labeled with the name of
the produce “Pummelo” and “Variety”.

(2) Class;

(3) Size, if the produce is classified size or count by the number of fruits per container
(4) Net weight in grams or kilograms

(5) Distributor information

Name and address of the producer or packer produced or distributor or head office of
producer in the country. Name and address of importer for imported pummelos.

(6) Origin of produce

Country of origin, except it is produced for domestic distribution.

(7) Language

Label of produce must be in Thai Language. Produce label for export can be in any language.

6.3  OFFICIAL INSPECTION MARK OR CERTIFICATION MARK

Comply with the provisions and condition of the inspection or certification agency
recognized by Ministry of Agriculture and Cooperatives of Thailand.

7 CONTAMINANTS

Comply with the provisions of relevant regulations and the Thai Agricultural Standard on
Contaminant.

8 PESTICIDE RESIDUES

Comply with the provisions of relevant regulations and the Thai Agricultural Standard on

Pesticide Residues.

9 HYGIENE

Harvesting, various steps of the pummelo handling including storage and transportation must
be hygienically carried out in order to prevent any contaminations which will create hazard to
the consumer.
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11 METHODS OF ANALYSIS AND SAMPLING

Comply with the provisions of relevant regulations and the Thai Agricultural Standard on
Methods of Analysis and Sampling.



7 TAS 13-2007

ANNEX A

PUMMELO FRUIT ILLUSTRATION

Fig.1. Area between oil glands is clearly magnified.

Fig.2. Pummelo segment containing *“juice sac”.
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granulation
juice sac.

Fig.3. Characteristics of juice sac which is cloudy white, hard and rather dry called
“granulation”.

granulation normal juice
juice sac. sac.

Fig.4. Characteristics of granulation and normal juice sacs.
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Fig.5. Color defect.

Fig.6. Various kinds of defect (not acceptable).
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Fig.7. Fruit damage due to plant pest (soothy mold).
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ANNEX B

UNIT

The units and symbols used in this standard and the units recognized by the International
System of Units (le Systéme International d’Unités) or Sl are as follows:

Measurement Unit Symbols

Weight gram g

Length millimeter mm
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