Y] a a d
6'l‘]J5‘]Jﬁ9Q'J‘i’lEl”l‘ln!‘il‘l‘in!ﬁ
TuNaINends ARINNSNHAIITAS

Memaasuriuga (giane)

Syan

Uganen Ugianen

TN MK

d‘ + I + o =l a 1 a a a v A ~
1393 Nammﬂﬂmammzﬂamn:amwumamimitymﬂmmxwawammmaﬁmﬂgﬂ

Y
TuAuiiolfu

Effects of Some Sources of Iron and Zinc on Growth and Yield of Groundnut Grown on

Calcareous Soils

%

NI UNAINVTE FUFIT
ya <
Ianasanvivreulae

¢a a a ¢ o
mmmﬂﬂ?nynmmwuﬁmn

4 [ Jd o Jd Aa
( JONFNANTIITHITNY IUNTTUFY, D. Agr. )

dd’ a a ¢
ﬂ]ﬂ1§ﬂﬂﬂ§ﬂﬂ13ﬂﬂ1uwuﬁiﬂu

] 4
( g%ﬁﬂﬁTﬁ@]iW%Tiﬂq&ﬂW NBUN, IN.A. )
£ £’ a
HINHINIAIB
9 JAa d o
( WYIYAAATINTYNYAY NLLE, IN.U. )

VUNaINgds ¥ INGUNEATIAASSUIMED

Jd o
( FOIMNAATINGINYIU Tizna, D.Agr. )

9

AUUAVUNAINNAE

A
10U N.fl.




a a 4
IMNPIUNUD
A
139

<3 o a 1 a a a v a
Wﬁﬂlﬂ\‘]ﬂﬂlﬁﬁﬂllagﬂElﬁ\‘]ﬂgﬁ?UWQ%uﬂﬂﬂﬂWﬁmimulﬂUIﬂLla$Wawaﬁmﬂﬂﬂjaﬁ\‘]

v Y
mlgnluduiion)n

Effects of Some Sources of Iron and Zinc on Growth and Yield of Groundnut Grown on

Calcareous Soils

Tag

UNEINUL AUTIY

LUD

HadaIneds UHIINEUNEATITAT
d‘ 4 ] a a o a ==Y
eaANuaNYsalunalIyanInsmaasuiuga (Jgnang)

N.f1. 2553



nuflen Augnd 2553: navesilumanuasilodansfuesiadenmswiyfvulauasnandaveada
Smﬁﬂaﬂiuﬁmi{aﬂu Ysyainnmaasumtiaga (Jgiane) avilgians
madndgitine ewsdiSnudnainusudn: sesmannsdsny funsinsaq, DAgr:.
83 nih

Anvwavesdlaminuazilodens duriademsniayduTauaznandaveadaasiignluau
Luaﬂu AimsnaassluiFounaass Tﬂﬂumxﬂu 3 MINAABY YANIITNAADINIUNUNITNADIULIY
Completely Randomized Design (CRD) 113 "lﬂ mi‘n@1a’od1/1wumJumiﬁﬂymamﬂaﬂﬂmaﬂwwm (Fe-
DTPA) uazindndaniene (Fe-EDDHA) aomsniayiiivla nandn uaziSinumsgaldimanvesiades
WugnWaug 1 ﬁﬂgﬂiuﬁmﬁyﬁ)ﬂ,u gAAUANIYIN 5 Mumsnaaesdd Ao dfunuau (bildioman) 1d
flomianadifite 031 1 uay 3 Hadansu Fe doau 1 dlaniy uazldiumandddeye 9as1 1 uaz 3 Taansu
Fedoau 1 nlaniu mananosfideuiunmsdnuimanisldvesieddama nazFedondie dens
m?nﬁuiwawﬁm{mﬁﬂuﬁq wazdSmmagalddans fvosdadaaiuinwdug 1 ﬁﬂgﬂ“luﬁmifaﬂuﬁ;ﬂ
AuFeLIAIa 1 7 ﬁ1§ﬂﬂ1’iﬂﬂﬁf)ﬂﬁﬂﬁyﬁ1§ﬂﬂ3UﬂM1ﬂidﬂﬂﬁﬂﬂzﬁ Tailedans@lugiFendanladasi 0.5, 1
uaz 3 iaansy zn dedu 1 flansuuazldile Gfoanie 6as1 0.5, 1 uay 3 Taansu Zn dedAu 1 Alaniu
minaaesiiauiunmsinsmamsldvesFddanta wazdeioatio aonsnSayivla wanami MR
wazUSinumsgalddens dvesdadaaiufvounny 4 ﬁﬂgﬂiuﬁuxﬁ‘aﬁ.uﬁmﬁu%ﬂmma u 7 @rvums
naneslasiisumanaaounioumsnanesd 2

s A

S & Vo a 4 a a d’l’ a =~ < 1
HANIINAADINHUINUNDIATINUTNIWATUT 1 1/11Jaﬂsluﬁmuaﬂ“wgﬂﬂuawuimmmaﬂ msld

a a

a

< < A a a o a a a
il iananiite uazmanoaaewme Irnalumainumsniyay IatazHananvoinlaad dszaninmlunms

Winnsnsyiula wanda uazdSinansgalfivdnvesiidswveanindaaereqeniuninaniie
wandavessraasii 18Tums ldimdndanemeqeqaiisnsimsldmandaniene 1 fadnsu Fedonu 1
Alanfuuazlndimesiuiildimdndiifite 6as1 3 Tadnsy Fedodu 1 Alany dradedldsumsld
1ANDARALD MO ﬁﬂ?mmmiﬂﬂi%’mﬁﬂtﬁuﬁuaéwmu%’ﬂ UszantamlumaiindSunansgaldimanves

'
@

a A < 4 <] a " o oa 3 Aax 1 3 Aaaa
maTcmwsammn]uﬂsﬂﬂ%uﬁummaﬂﬁlummamaawmmaﬂaﬂmamaqdn’nmaﬂwwm AANITNAABdN

Do

fideanuhdrdaaiugmuwdus 1 ﬁﬂgﬂ“luﬁuud:aﬂ,umﬁu%ﬂuwmammﬁ'qnzﬁ mslafeFeddamlauaz
Feraameinalumsiumsniyiula wawé‘@lﬁymﬁﬂuﬁ’quazﬂ?mmmi@ﬂi%’ﬁmzﬁmmﬁﬁm
UszinamlumsifinmsnSayioa wawﬁmﬁymﬁfmLﬁ'auazﬂ?mmmi@,ﬂi%’ﬁaﬂzﬁmaaﬁaﬁﬁaﬂlaﬁaﬁ‘éﬁ
ﬁxamﬂ'jﬁmﬁcﬁaml@l wamInaaesfiaunu A BHaMINARDi 2 SaAdaiuTveuNAY 4 Tlgnludy
maﬂu%mwammam%aﬂ & m3ldileFardanlanasFassaiieinalumaiivmanaioTa wawa@]
minuanas zl5uansgalddine dvosdrdas Uszansamlumaiiunsniydvia panaati i

umuazﬂimmms@ﬂﬁl%mnzmma’mawmmﬂaﬂmaqﬂmwmcﬁmm

a

A d‘ a A A P a a J o
DYUDBOUTH AN FP019159NUTNYIINUNUTHAN



Komniya Sintupachee 2010: Effects of Some Sources of Iron and Zinc on Growth and Yield of
Groundnut Grown on Calcareous Soils. Master of Science (Soil Science), Major Field: Soil
Science, Department of Soil Science. Thesis Advisor: Associate Professor

Jongruk Chanchareunsook, D.Agr. 83 pages.

This work was conducted to study the effect of some sources of iron (Fe) and zinc (Zn) on growth
and yield of groundnut grown on calcareous soils. Three pot experiments were carried out under greenhouse
conditions. The design of all experiments were Completely Randomized Design (CRD) with 3 replications. In
the first experiment, effects of Fe-DTPA and Fe-EDDHA on growth yield and total Fe uptake of groundnut,
Kalasin 1 cultivar, grown on Lop Buri series, calcareous soil, was studied. The treatments consisted of the
control (without iron fertilizer) and the application of Fe at the rate of 1.0 and 3.0 mg Fe kg-lsoil as Fe-DTPA
and Fe-EDDHA. In the second experiment , effect of zinc sulfate (ZnSO,) and zinc EDTA (Zn-EDTA) on
growth, dry matter yield and total Zn uptake of Kalasin 1 cultivar, grown on Chai Badan series, calcareous soil
was elucidated, The treatments consisted of the control (without zinc fertilizer) and the application of Zn at the
rate of 0.5, 1 and 3 mg Zn kg_l soil as ZnSO, and Zn-EDTA. In the third experiment, effect of ZnSO, and Zn-
EDTA on growth, dry matter yield and total Zn uptake of groundnut, Khon Kaen 4 cultivar, grown on Chai

Badan series, calcareous soil was studied. The treatments were similar to the second experiment.

The results of the first experiment showed that groundnut (Kalasin 1 cutivar) grown on the
calcareous Lop Buri soil series was deficient in Fe. Application of Fe-DTPA and Fe-EDDHA significantly
increased growth and yield of the groundnut as compared to the control. The effectiveness of Fe-EDDHA in
increasing growth and yield of the groundnut was higher than that of Fe-DTPA. Yield of the groundnut grown
on the soil amended with Fe-DTPA at the rate of 3 mg Fe kg-lsoil were similar to those of the groundnut grown
on the soil amended with Fe-EDDHA at the rate of 1 mg Fe kg-lsoil. Application of Fe-EDDHA significantly
increased total Fe uptake of the groundnut as compared to that of the control. The effectiveness of Fe-EDDHA
in increasing availability of Fe in the soil to the groundnut was higher than that of Fe-DTPA. The results of the
second and the third experiment were rather similar. Groundnut, either Kalasin 1 curtivar or Khon Kaen 4
curtivar, grown on the calcareous Chai Badan soil series were deficient in Zn. Application of ZnSO, and Zn-
EDTA increased growth, dry matter yield and total Zn uptake of the groundnuts as compared with the controls.
The effectiveness of Zn-EDTA in increasing growth dry matter yield and total Zn uptake of the groundnuts was
higher than that of ZnSO,. Therefore, application of Fe-EDDHA to groundnut grown on the calcareous soil,
Lop Buri series and application of Zn-EDTA to groundnut grown on the calcareous soil, Chai Badan series were

recommended.

Student’s signature Thesis Advisor’s signature
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K = Potassium

N = Nitrogen

P = Phosphorus

Zn = Zinc

Fe = iron

DMRT = Duncan’s new multiple’s range test
CV = Coefficient of variation

EDTA= Ethylenediamine tetraacetic acid
DTPA= Diethylenetriamine pentaacetic acid

EDDHA= Ethylenediaminedi (o—hydroxyphenylacetic) acid
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2.1.1 Sagmand llihueadu

] Y
) Sam1 pH Taal¥iaTe3a3a pH meter dn31a@UIEHIAUADT (MDY 1:1

(WATld uag 93950Y, 2551)

2.1.2 Ansgiauiamaniivosnu

a

a 4 o {1 '
1) USuaunaFeunsuoua lagn15iauNsoURIUAZILNTIVUIA 2

[

Aa A a 7 a 4 A
Haansuunsenlsaunadseunisueiua 1aeds Titration (Loeppert and Suarez, 1996)

2) ﬂ?uwmﬁuw%ﬁfmqiuﬁu (organic matter) laes Walkley and Black

Titration (Walkey and Black, 1934; ﬁﬁﬁg iuag Ngﬂﬁ, 2551)

3) Ysunaleareamilulse Toani (available phosphorus) @1a 1A87T Bray

a Jd a an . . =4 o J
I ez a2 HU5u1 10e7T colorimetric (MAHE tlag 9350Y, 2551)
a {3 4 .
4) 5ua Twunasen uaasen taguuniiwennilulse Tew (available K,
Ca, Mg) afaa181 N NHOAc pH 7.0 uaz3ins1zWU3u1aia10 atomic absorption
v A d [y 4
spectrophotometer (NAUY LLAL IATNY, 2551)
a { 3 v
5) USuanasiqemnsiiluilse Townd (available Zn, Mn, Fe, Cu) Tagana
A28 0.005 M DTPA pH 7.3 HAZIAIIZHAY atomic absorption spectrophotometer (ﬁﬁﬁg inag
[ 4
WINY, 2551)

2.1.3 AAsziauian1anenInueIau

di’ a a <Y Aad .
1) IUAUUATIENAIYID Pipette method
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3.2.1 HAUNTNADDY

JNuwumﬁmamuuudmaaﬂ (Completely Randomized Design, (CRD))

Y
17 &15UNINAA0A 3 N

d15u7 1 lulddangd (zn,)

(4 =)

d13un 2 ladang@lugil znso,.7H,0 8051 0.5 Hadnsy Zn deAu 1 A laniu (ZnSO, 0.5)

€
)}

d13un 3 ladang@lugil znso,.7H,0 8051 1.0 Hadnsy Zn seAu 1 A lansu (ZnSO, 1)

€
)}
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2
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3.3.1 URUMTNADDN

”mLmumﬁmamuuudmaaﬂ (Completely Randomized Design, (CRD)) 3

Y
7 A15UMINADDY 3 1
&30 1 lulddangd (zn,)

(4 =)

d13un 2 ladang@lugil znso,.7H,0 8051 0.5 Hadnsy Zn deAu 1 A laniu (ZnSO, 0.5)

€
)}

d13un 3 ladang@lugil znso,.7H,0 8051 1.0 Hadnsy Zn seAu 1 A lansu (ZnSO, 1)

€
)}

d3un 4 ladangalugil znso,.7H,0 80351 3.0 Hadnsu Zn deAv 1 A lanu (ZnSO, 3)

a1307 5 Tadanzalugl Zn-EDTA 801351 0.5 Ua@nsy Zn ¢ioAY 1 A 1an3u (Zn-EDTA 0.5)

2

f3un 6 ladanzalugil Zn-EDTA 60131 1.0 Hadnsy Zn oAU 1 Nlaniy (Zn-EDTA 1)
d3un 7 ladanz@lugil Zn-EDTA 60131 3.0 Hadn5u Zn @iodu 1 N 1an3y (Zn-EDTA 3)

3.3.2 Mtlgnalaas

v
[ =

0o w 1 a a I~ 1 1 $
WhdedAugaAuTtoLIaIa itnusnireenruau 1y ldnszoreimson

=S

A nszonaz 6 nlaniuldiledanzdlugil znso, 7H,0uazlugil zn-EDTA awdsuns
it g

Q- =2+

a o

naaewazagnndnuanlin nodisumsnaasaldlulasnulugiyEe ot 140 Tadnsu

N aodau 1 nlansu laveaesalugdInumemGonlalalasiounlemna 8ns1 140 Hadnsn

1A

P,o, @oAu 1 nlaniy ldlwunaFoulugd Tnunadonlalalasaunoda oas 92

a a o 1T A a o o v a @ 4 () < 1

Hadnsu K,0 deAu 1 nlansy Minsilgniiaaawuguouun 3149 6 1aananIe01g 1d"
Y Y

aounenldivas 1 dudonizoe Mnssaidietiinsosnasansnaasaazinmsnida

JriydeionasamsnsyanTavesndad



22

3 9 3 o [l A a Ja A Y g A
3.3.3 MINUIBYA NTNUAIDINNAY NITAUATICHAULASWEHAINITNUNYD

a a @ { [ [ <]
1) m3nsyauTa Jaanugeduiiongld 15 uaz 30 Tundsiuveoaman

a

< a v a ~ [ o < o A
2) INUNYIDIATINDIY 45 IUNAINYDALLAA u']hlﬂ@ﬂﬂqmﬁﬂy 65 931

U

Y v v
FAFIAAIUITINITNAIN UFHINDFAUALTINVDIDID A
a d A Y] [ v a ~ Y Y = 2 ) a 4
3) MIAATIZHNY UAAIDE19DIadINo VLT I azDeanad WNInTIEH
a Y] =S 1 9 . . Y a 7 (a I
WlSnudingd Tasgosaalsars HNO,-H,SO,-HCIO, acid mixture d23A3 1z WU a1man

4 R 4 o oA T 4
Ta8IAT04 atomic absorption spectrophotometer (393N, 2550; NANY az 995Ny, 2551)

3 o ll a v A v a o Y a Y
4) mudednAurauNUnInIaas Tasiimsagniaaaulunszoield
v o v I a 1 a o o A { 5 {1
Wiy udihmsguinuauuaaznszonszaa 0.5 alaniy whaun 1d Taaddudalunsy
(] a [ ] a A Y o a J a o A g 4
gogAULAYIOURIUAZLATIVIIA 2 Haawas udnihwinsenlsnudaneandulse Toy
v A { a Jd 1a <3 4 . .
Tasanaaua18 0.05 M DTPA 9 pH 7.3 aztns1e¥sunanran I1aginTe atomic absorption

v A d [
spectrophotometer (NAUY LLAL IATNY, 2551)
a J Y an
3.3.4 MSAATITHUDYANWANS
) Ay 9 o a ¢ aa .
m@yam”lmmmm@am i amszranuelsUsiuneana (analysis of

. A 1 1 aad A Y o [ = = 1 ~ ad
variance) {WO¥1A1 F-value L!ﬁ%ﬂ?ﬂﬁﬁﬂ@l@ﬂ‘]LW@i‘HﬁWﬁUﬂﬁ!ﬂiﬂ‘UmEl‘Uf’ﬂlﬂaEl Iﬂ&li]‘ﬁjﬂil

3% DMRT (Duncan’s New Multiple Range Test) Iag 14 Ta/sunsuduiagimaada



23

4. aounlumsmnsnaaes

o ~ Y Aa wva A a ==
‘1/]1ﬂ1§ﬂﬂﬁ@ﬂﬂﬁ@ﬂﬂ§]ﬁ§]ﬂ1’illﬁ$Iiﬂli@u%ﬂaﬂﬁﬂTﬂ’J%WﬂgW’J‘ﬂEﬂ AUSINHAT

UHINGTUNHATAAAS V1YY NFUNN

5. szaznalumsnaaes

POUTUNAN 2551 D4 ADUNATIAY 2553



a d
WNalasIvIu

Wa

1. MsAnyandAvesgafUaNyItazyAaUTELIAIA

1.1 auliaueagaauany

Y
o =2 A

antinvesgaauanyImihunany naaiedluasen 1 wugaduaniysite

D.

a I a ~ aan a I 1 ) = 4
Auluamiled (clay) Ygaseramiluanunais pH 8.1 Jlsunamaaieunsvoumalu

au 277 nsuaen lansu Usmadunsednguiny 40 nsusden lansy NiSunaleanesauay
Y S 1w A a o 1A o o w a
TwunaseuMiuilse Towilminy 31 uag 340 Haansuaon lansuaiuaiay NSy
~ ==} A & S 1w A Aa o 1T A o o w =
uparsenvazuun e uylse Tewiminy 11,075 uag 328 Naansuaen lansuauainy §
a @ I~ S 1w a a w 1
Usuadansd uuamidavazneauauiualse Tewilniny 1.49, 6.35 uag 0.76 Haaniuae

a o o v A A 3 A d 1w A a o 1A o
ﬂIaﬂ'ﬁJ@nﬂJa1ﬂ‘U 3J']J511TQ!LWaﬂTIL']Juﬂi%TEJGHHWHﬂU 2.74 Naaﬂill@]@ﬂjaﬂill

1.2 aniavesgaaudeninig

aufAvesgaauFenaaiiundny naaegluaisei 2 nuhgaauseuiaia

P
a A A

I a = Aaaa Aa I 1 A (A = 4
wireAuuAumMte) (clay) Ufnserawiluainunai pH 8.1 Nilsunaunasaunsuou
waludu 142 nSudenlansy Usuaduniedagiiny 2.76 nsuden lansu N5

o & S 1w A a o 1T A o o o
WoaoSauaz Inunadeouniluilss Toximiny 6 uag 111 Jaansuaen lansuaudiay ¥

a { I~ d 1w Aa a o T Aa Y]
Usuannamseunazuyniidonnduilse Toxlniny 12,917 wag 1,031 Yaansuaen lanswy

o A (A o A g S 1w Aa Aa o 1T Aa @ A (a =1
aua19y UUSuadanzdiduilse Texiliminy 0.39 daansuaen lansy YUSuauuan e

<] A g d 1w A a o 1 Aa @ o w
maﬂuazwmummﬂuﬂiﬂwummu 12.21, 7.66 Liag 1.82 uaaﬂmmﬂaﬂmmumﬂu



d‘ A a dd‘ ) =
M1319N 1 fm*umJmJixmsmawﬂﬂuawummmﬂﬂy1

Properties of soil Analysis
Soil texture” Clay
pH” 8.1
Calcium carbonate(g kg )~ 277
Organic matter (g kg )" 40
Available phosphorus (mg kg_l)ﬂ 31
Available potassium (mg kg )* 340
Auvailable calcium (mg kg_l)ﬁ/ 11,075
Available magnesium (mg kg_l)s’/ 328
Available zinc (mg kg )" 1.49
Available manganese (mg kg_l)z/ 6.35
Available iron (mg kg )" 2.74
Available copper (mg kg )" 0.76

Hanenwe " Pipette method
z pH meter (Soil : H,0; 1:1)
*Titration method (Loeppert and Suarez, 1996)
. Walkley and Black method (Walkley and Black, 1934)
¥ Bray 2 method (Bray and Kurtz, 1945)
% Extracted with NH,OAc pH 7.0 (Brown and Warnke, 1988)

" Extracted with 0.005 M DTPA pH 7.3 (Lindsay and Norvell, 1978)
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Properties of soil Analysis
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. Walkley and Black method (Walkley and Black, 1934)

¥ Bray 2 method (Bray and Kurtz, 1945)

% Extracted with NH,OAc pH 7.0 (Brown and Warnke, 1988)

" Extracted with 0.005 M DTPA pH 7.3 (Lindsay and Norvell, 1978)
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(Land Classification Division and FAO Project Staff, 1973)

1. ﬂﬁﬁ?mﬁu (soil reaction), pH (ﬁu:u‘?w =1:1)
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LA (rating) nde (range)
NIAIANIN Extremely acid <45
N3A99 Very strong acid 4.5-5.0
NIALLN Strongly acid 5.1-5.5
nsalunan Moderately acid 5.6-6.0
AsaLanTloY Slightly acid 6.1-6.5
NGEN Neutral 6.6-7.3
ANNO0U Mildly alkaline 7.4-7.8
anthunan Moderately alkaline 7.9-8.4
AN Strongly alkaline 8.5-9.0
A9 Extremely alkaline >9.0
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4
MIINUINN 7 (D)

2. Smﬁaﬁmq (organic matter) (% organic carbon x 1.724)

320U (rating) Wefe (range)(g kg )
§17n (VL) <5

& @) 5-10
Apnused (ML) 10-15
1hunan M) 15-25
GRITAANGE (MH) 25-35

q4 (H) 35-45
qauIn (VH) >45

3. UTua luTasi9139 (total nitrogen)

32A(rating) Wee (range) (g kg_l)
&0 (VL) <0.25

& L) 0.50-0.75
1unan (M) 0.75-1.25

N (H) 1.25-1.75

£}

gaun (VH) >2.25




4. YsmalearleYaniluilss Teand (available P) (Bray 11)
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32A1(rating) Wefe (range) (mg kg )
§170 (VL) <3

& L) 3-6
SRR (ML) 6-10
1hunan (M) 10-15
AU (MH) 15-25

9 (H) 25-45

qaun (VH) >45

5. USina TwmenFeuiilualse Tend (available K) (NH,0Ac)

32A1(rating) Wefe (range)(mg kg )
@‘%mm (VL) <30

&1 L) 30-60
1unan (M) 60-90

a4 (H) 90-120
I (VH) >120
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6. annuanlasula (exchangeable base) (NH,OAc)

32A1(rating) Ny (range)(cmol (+)kg-1)

Exch.Ca Exch.Mg Exch.K Exch.Na
é%mm(VL) <2 <0.3 <0.2 <0.1
G%1(L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3
unanam) 5-10 1.0-3.0 1.0-3.0 0.3-0.7
qIH) 10-20 3.0-8.0 6.0-1.2 0.7-2.0

FININ(VH) >20 >38.0 >1.2 >2.0
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7. ﬂ’JﬂJi}tLﬁﬂLﬂaﬁlutLﬂ@llﬁﬂﬂu (cation exchange capacity)

32A(rating) Wely (range)(cmol(—lr)kg_l)
&0 (VL) <3

&1 L) 35
ARG (ML) 5-10

1unan (M) 10-15
ADUTGY (MH) 15-20

q9 (H) 20-30

AL (VH) >30)

HAeYR) VL = éwn (Very low)
vV = 6%1 (Low)

ML = ﬁau%’nﬁw (Moderately low)
M =1 unan (Moderately high)
MH = AU @9 (Moderately high)
H = g3 (High)

VH = qau1n (Very high)



a [ S J A & a d
A1TNNUINN 8 uﬁmizﬂummmuﬂsﬂﬂ%umm Zn Cu Fe L1 Mn 11!?]1!“])’\13!9513‘”

1ae73% DTPA

&1

Measurement Soil Test Low Marginal Adequate
mg kg’
Zinc DTPA" <0.5 0.5-1.0 >1.0
Copper DTPA" <0.2 0.2-0.5 >0.2
Iron DTPA " <45 >4.5
Manganese DTPA" <1.0 1.0-2.0 >2.0

fi3: " Martens and Lindsay (1990)
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MIWHIND 9 11aAnT1)a8% non ST unit 1514 ST unit (Sparks et al., 1996)

Quanity SI unit Conversion equation
Electrical conductivity dSm’ I mS/cm=dSm’
1 wem=0.001 dSm’'
Cation exchange capacity cmol (+) kg'1 1 meq/100g = cmol (+) kg-1
Anion exchange capacity cmol (-) kg-1 1 meq/100g = cmol (-) kg-1
Exchange cation cmol (+) kg—1 1 meq/100g = cmol (+) kg-1
Mass ratio gkg' 1% =10 mgkg "
mg kg 1 ppm=1mgkg
1 mg/100g = mg kg '
ngkg' 1ppb=1pgke'
ng kg’ 1ppt=1ngkg'
Mass concentration gL’ 1%=10gL"
mg L’ 1ppb=1mgL"
gL’ 1ppb=1pgL’
Density Mgm"~ 1 g/em’=1Mgm"~
Specific surface m2 kg 1 m’/g=1000 m’kg"
Pressure kPa, Mpa 1 bar = 0.1 Mpa
Radioactivity Bq 1Ci=3.7x1010Bq
Rate, Yield kgha' 1 Kg/10a=10kgha'

Mg ha’

1 t/10a=10 Mgha'
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