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Rouengrong Moysurin 2010: Responses to Some Iron Sources of Corn and Groundnut Grown on
Calcareous Soil. Master of Science (Soil Science), Major Field: Soil Science, Department of Soil

Science. Thesis Advisor: Associate Professor Jongruk Chanchareonsook, D.Agr. 106 pages.

This experiment studied the responses to some iron sources of corn and groundnut grown on
calcareous soil, Takhli series, which was high in pH and low in available iron content. Three experiments were
carried out. Factorial of 2 factors, Fe sources and their rates, in Completely Randomized Design with 3
replications were done in all experiments. In the first experiment, responses of corn to Fe(NH,),(SO,),.6H,0
and Fe-EDDHA fertilizers were studied. Types of iron fertilizer which were Fe(NH,),(SO,),. 6H,0 and
Fe-EDDHA and application rates which were 5, 15 and 45 mg Fe kgﬁsoil, were investigated. The control
treatment was without iron fertilizer application. The results showed that corn grown on a calcareous soil,
Takhli series, was deficient in iron. Application of iron fertilizer in the form of Fe(NH,),(SO,),.6H,0 and
Fe-EDDHA significantly increased growth and yield of corn over the control. The effectiveness of
Fe(NH,),(SO,),.6H,0 and Fe-EDDHA in the increase of growth, yield and total iron uptake of corn were
similar. In the second experiment, responses of groundnut to Fe(NH,),(SO,),.6H,0 and Fe-EDDHA was
elucidated. Types of iron fertilizer which were Fe(NH,),(SO,),. 6H,0 and Fe-EDDHA and application rates
which were 2.5, 7.5 and 22.5 mg Fe kg_lsoil were investigated. The control treatment was without iron fertilizer
application. The results showed that groundnut on a calcareous soil, Takhli series, was deficient in iron.
Application of iron fertilizer in the form of Fe(NH,),(SO,),.6H,0 and Fe-EDDHA significantly increased
growth, dry matter yield and total iron uptake of groundnut over the control. The effectiveness of Fe-EDDHA
in the increase of growth and total iron uptake of groundnut was greater than that of Fe(NH4)2(SO 4)2.6H20. The
third experiment, studied the response of groundnut to Fe-DTPA and Fe-EDDHA fartilizers in a calcareous soil,
Takhli series. Types of iron fertilizer which were Fe-DTPA and Fe-EDDHA and application rates which were
0.5, 1.0, 2.0 and 3.0 mg Fe kg-lsoil were investigated. The control treatment was without iron fertilizer
application. The results showed that groundnut on a calcareous soil, Takhli series, was deficient in iron.
Application of iron fertilizer either in the form of Fe-DTPA or Fe-EDDHA significantly increased total Fe
uptake, growth and yield of groundnut over the control. Application of Fe-EDDHA at the rate of 0.5, 1.0, 2.0
and 3.0 mg Fe kg'lsoil increased seed yield of groundnut by 231, 248, 263 and 339-fold, respectively, above the
control where as application of Fe-DTPA at the rate of 0.5, 1, 2 and 3 mg Fe kg_lsoil increased seed yield of
groundnut by 27, 37, 168 and 256-fold, respectively, above the control. The effectiveness of Fe-EDDHA in the
increase of growth, yield and total iron uptake of groundnut was higher than that of Fe-DTPA. Finally,
application of either Fe(NH,),(SO,),.6H,0 or Fe-EDDHA to corn and application of Fe-EDDHA to groundnut

grown on the calcareous soil, Takhli series, were recommended.

Student’s signature Thesis Advisor’s signature
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1. anuimllbeanvamieyu
Aa di’ A A ~ . I A £ ~ 4 Aa
Auitioyu nSeAuUAANISE (calcarcous soil) HuANFITuANIFTONAS UBIUADHTY
A o A a ~ o 3 y A o Aaaa o A
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4 a a
(AaTIMAINUTNING, 2548)

CaCO, + H,0 «——> Ca + OH + HCO,

' 2
~ = o

2 Y | J o a a
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<3 o A <
wian dansd uanile uaznewnsanas Tagmmizedee nsazalgveunan (Fe') oz
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A199) A9 (LY, 2528)

Fe' + CaCo,  am FeCO,+ Ca”
4FeCO, + 0, + Ca(HCO,), +—= 2Fe,(CO,), + Ca(OH),
—>

Fe,(CO,), + 3H,0 — Fe,0, + 3H,CO,
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3. anHazYLIYAAUAINT

a = § | . & a Ao Il [ a J . A
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mamanilussdlszneuventlden Tandsyuna 5 nlesidud TavySinaunanluau

=

e NUSIAnAAUAILe 0.7-55 1o31FUd (Prasad and Power, 1997; Havlin ez al., 2005)

I o3| . . 2 o d J a a Y a A
mamﬂuﬂam@gmmﬁ (micronutrients) “ﬁﬂﬁ]TLﬂu@]@ﬂ?iLﬁ]iﬂJLﬁﬁJT@]Lm$ﬂ151ﬂwaWa@]sllﬂQ‘WGIf

A 9 < a ] A ~ o A Ao 1 1
wwmmimaﬂiuﬂsmmllumﬂ Lll’E)WIEJTJﬂiJ‘ﬁW!i’]”lﬁ”liW“]ﬁ/]i]ﬂ@Q‘luﬂquuﬁ‘ﬁwt]i’)”lﬁ”li

(macronutrients) (o901, 2536; AM191TENAIX1§HANGT, 2548; Havlin ef al., 2005)

g A a 1 ] 1 1 1 a a aa
svessmaninuluaudulvgezegluanmveus lunquilgugiuaznaegin
o o 1 1 a .. a o J . 1 4 g o 4 .
dnny 1Aun usTed u (olivine) B1A03 151 (siderite) 111NA (hematite) 103 1NA (goethite)
~ 4 . £ g < A o o Y 1 g
uazunnii Ing (magnetite) Futlumanluglasisznovnadududounazazareen ludu
d 4 (K ' @ Y 1 <] 1 <3
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#50 Fe') nazsudidmadanannigsenszrinuvan loeounuasfaasssumna (Fogny

,2536; 89¢NT, 2546; Havlin et al., 2005)
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& £ o a A a £ 2 4 g ¢ A
YoUNANTUOYNY pH oA e pH vosaugadu siquianvzlasuiluleasonlednio
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Ysunausigmanluaudininlinuaina1d iyazuaniensnasman Tuauieluael

a J - a : aaa a o
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CaCO, + CO, + HLO ———= Ca  + 2HCO,
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(Havlin et al., 2005)
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Lﬁa1u33ﬂ1ﬂ9ﬂ581ﬂﬂ‘51ﬂlﬁaﬂ !ﬂﬂ!ﬂuf‘ﬁiﬂi$ﬂﬂﬂlaﬂﬂgﬁﬂumﬂﬂiaﬁzﬂmﬁ W']ﬂ‘i/lllilllaf}a
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ANITASANYUN llil@]ﬂ@]zﬂ@uﬂ%l m%zummmﬂmflumsmmmm&ﬂuﬂiﬂﬂ%ummmafﬂu

AuAoNYs (Prasad and Power, 1997; 83805, 2546)

Ay o o s 4
53 ’]JQE‘Tll‘Wu‘ﬁellﬂﬂ‘ﬁ”lﬂlﬂﬂﬂﬁ@‘ﬁW]‘@”lﬁ"liﬁu 9
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Havlin et al., 2005)
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Tagoglugdveunisalooou (Fe) swnsluanmauiniunsa mannamisoazate1da
9 ] o A A [ ~ a < A o I (]
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Y
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a a 1 I a o 1 1
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[ [

o Y Ao 4 3| v ) A A g [ @
Whnmndunszd ATP waziludimsdidgylunszuiumsmelavesiiydnate  dmsy
< d v S ¢ ¢ a 4 o w
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' v a ~ 3 A = 1 9 A
HazAMe (2543) 319U DIAEINNIATIQaNIE NI IMIMABIFaTenuduly Taeh
@ <
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msud lvilgvmnamanvesitylasia e ddlomanldunie dJuvdnersuiald

2 1l5ziam Ao fJomanlugdarsdsznoveiiunid uazilomanlugimanaian

<] a 4
8.1 fJamanlugdasilsznevetiunsd
a3 a o a o { % 1 a
flomanlugdasetiunidtivarosiia awaaaluaisiei 1 Faaazsiaozi
a a <] ' [ [ 09: ] 1 Y
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a a3 { A ' Jo o 4 09/’
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anaznausglugil Fe(OH), ad133aa152 Wi 111953 Towl 1dvioo (Havlin er al., 2005)

mei 1 Jomanlugdansdsznoveiiunid

Filaio pantlsznoumanail Ysua Fe Tuils (%)
s sadania FeSO,.7H,0 19
wssndanla Fe,(SO,),4H,0 23
wssaoonlad FeO 77
s sauen Tuiioudania FeSO,.(NH,),S0,.6H,0 14
wssaueu Tudiouoanls Fe(NH,)PO,.H,O 29
s sauou Tudion Tnavloanla Fe(NH,).HP,0, 22

31 : Mortvedt et al. (1972); Havlin et al.(2005)
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mandaAMe (Fe-EDDHA) 92 1% 187 luduiiil p og 11324 4.0-9.0 (Brady,1990; Brady and
Well,2008; Havlin e al., 2005) Hommanlugiamalaginliazismunaniifjomanlugl

Y

a 4 1o a a <
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£}

121 (Follet et al., 1981)

! < <
31 2 Jonanlugiivanfian

rilailo peftlszRouMaA] Y5ual Fe Tuilo (%)
manandie NaFeDTPA 10
Mandanie NaFeEDTA 5-14
MandaALesIe NaFeEDDHA 6
AN YDA NaFeHEDTA 5-9
mananTudalnua 5-10

31 : Mortvedt et al. (1972); Prasad and Power (1997); Havlin et al. (2005)
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5) Ysunagasigeisiiiluilse Tewl (available Zn, Mn, Fe, Cu) lngdna
a d (a
A28 0.005 M DTPA pH 7.3 Haz NI HYTIUAY atomic absorption spectrophotometer
] o ] 4
(NAHY uag 9950Y, 2551; Lindsay and Norvell, 1978)
2.1.3 AnsraianIanenInvoIay
dy a a 4 a . ax o .
HoAYN WATIZHMIUTUI Sand Silt Clay 1ae7% Pipette method (Kilmer and
] Y
Alexander, 1949; Day, 1965) #af lannmsdnsgyiyuenslszanveaiionulagms
Y Y
nSouiounuFuile AN U0INTENTIUNBATANSTOINTA1 (USDA texture class)(Soil
Survey Staff, 2006)
= A a d‘ 9 [ 9 c:/ a
2.2 msAnyauiavesdunlslunsnaasanasilgnini Inauaz daaes

a d B2 a
2.2.1 I evaudanuniivosau

YFuaunaniiluilse Tond (available Fe)Iasafiadae 0.005 M DTPA pH

a Jd a @ 4 4
7.3 1z N5 UTI A atomic absorption spectrophotometer (NANE 1Az 9950, 2551)



20

A A
3. mytlgnnaluseunaaes

1 1< [ Y
w1 Inaae iy 3 MInaasd Al
A =2 1 d o ~ o
3.1 nsnaaedn 1 AninisaevdueddatdsTaueu Tulsudaina
<] { a 4
[Fe(NH,),(SO,),.6H,0] tagiiandfaone (Fe-EDDHA) w0411 Inangnluauiiou ya

a S
AUATNA
3.1.1 HAUNTNADBN

INUUHUNITNAADILLY (2x3) Factorial in Completely Randomized
Design Usznoudas 2 fdeuazisuaiugu flased 1 Ao viavesilomdn 18un Jomdnlu
31 Fe(NH,),(S0,),.6H,0 iazlug1l Fe-EDDHA Hasufi 2 Ao sasweaileman 18un 5, 15 uas
45 fadnfu Fe dodAu 1 nlanfuuazdfuaiuan (lildijomanae) saudsumsnaans

Y
% o

Y
NINUA 7 AITUNITNAADY 11 3
3.1.2 mstlgndnnea

o w ll a A = 9 a [ R
Widednauimieninsznsaz 6 nlansvukaungniaainudle
<3 Y Y o o w
manugl Fe(NH,),(S0,),.6H,0 ttaz 1131 Fe-EDDHA T#id1nua1ud15un1snaaed uagynn
drsumanaaodldlulasoulugilyde 6as1 200 Hadnsy N aeau 1 alaniu Woaweialu
s Twumendeon'lalaTasmuoala 9as1 200 Hadaniu P,o, aoau 1 dlansu Tnunaddenlu
s Twunangonla'leTasnueamauaz lugd Tnunadounas 1sa 6a31 150 Haansu K,0
9
doau 1 Alandu MnsilgninaInaiuggassa 4452 $1uau 1 Audenszans sadoinges

AroANINAR0Y aziiaisiy Inensnoudleiionasanisnsya Tauedi Tna



21

3 <3 o (] a Ja o
3.13 mim‘ueﬁj’aya mim‘um’amiﬁ% LlagﬂTi']Lﬂi'lgﬁﬂuuazﬁﬂfﬁaﬂﬂ’li

3 A
NULNYT
a a @ Y = 19 v
1) ﬂ1il%ﬁﬂJuL§I'UI$5] 'Jﬂﬂ'Jan\‘lsll’éNsU'l'JIWﬂﬂﬂﬁql 40 1o 60 ﬁuﬁﬁﬂﬂgﬂ

<} A o <] A A 9 o o o ~
2) manuner imsinuineadodn Tnaey 65 Tunasilgn 1 ldeun
v Y v v Y
gl 65 oerurarFed aunsznuihmiinuienai finmsruihminudvesnedauazilnues
111 1na
a d A o T 1 LY Y A Y Y
3) MIAATZHNT vadpg19nodazlnuostn Inanouniaa?
o a 4 a <3 v 9 . . .
vndesgmdSunaunan Tasdesdoe HNO,-H,SO,-HCIO, acid mixture digestion LA
a 7 a 3 4 v o 4
Insersunauman Taen3ed atomic absorption spectrophotometer (3930Y, 2550; NAdd az
[ 4
WINY, 2551)

< @ I a [

o a3 { a
4) LﬂU@?ﬂﬂTQﬂuﬁﬂQﬁnﬂV]”Iﬂ1ﬂﬂll!ﬁf]')ﬂﬂNa@]%}W’JIWﬂ Tﬂfﬁ/]"ﬂ 9

9y o Y o 1 <]

nszoniimseanauldididu uddimsgunuudaznszonedsenuasenlansy ld

ganaraan a3 luisuaunds desdiedisanuazsouduazLnNsIUWIA 2 adwas
Y o a 7 (2 2 A @ v a g =

wanihnanenlsuamanndulse Toad Tasmsanaduale 0.05 M DTPA 1 pH 7.3 1ag
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. d' 1 1 QQd' 9Y o (% =) =1 1 d’ an
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[Fe(NH,),(SO,),.6H,0] tazivandnatawio (Fe-EDDHA) vaan3aaanilgnluauiiolu yaau
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A1fa
3.2.1 HFUMTNADBY

N UNITNAADLUY (2x3) Factorial in Completely Randomized
[ o o A a < 1 <
Design 1/5znouaie 2 flavenazdrsunrugu Heden 1 Ae siavesijoman laun femanlu
o A @ I '
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o a 4 a <3 v 9 . . .
W desgimdsunaunan Tasdesdoe HNO,-H,SO,-HCIO, acid mixture digestion Lag
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Insersunauman Taen3ed atomic absorption spectrophotometer (3930Y, 2550; NAdd az
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Ansiznlsuauman lagn3ed atomic absorption spectrophotometer (NAUY LA ITNY, 2551)
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(Analysis of variance) 118%11A1 F-value ttazAmnaaanous Bémsumsulseuiieuainae

T3 DMRT (Duncan’s New Multiple Range Test) Iag 1% T1/sunsuduiagimaada
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Ansznlsuauman lagn3ed atomic absorption spectrophotometer (NAUY LA ITNY, 2551)
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wvAa a AA o = (] ~ 1 a as dy a I
autinveagaaumAaNiany taaIadlua1s19n 3 WU geaaumaalieauily
a 1 =1 Aaan a 3 1 [ A A = 4
AU UMIYY (Clay loam) UnTenauilua1s pH 1A 7.6 Nilsuaupasaunsueua
M1 497 nFudien lansu Usuadsunisingganiny 44 niueen lansy Usmaeaesa
= A J 4 [ A Aa o 1A o o w
wag TwunaFsunduilseTerigaunn Ay 51 uag 374 Taaniudenlansy aua1al
a o 4 1T W A a o [
YsuauaarFsunazuuniFeunduilse Toyigauin M0 9,567 uag 383 Haaniuee
a ] o o a [ =S = d' 3 4 1 @
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A a o 1 Aa @ a g A g 7o 1w A a o 1A @
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aulinunalsemsvesau AT
Soil texture” Clay loam
le 7.6
Calcium carbonate (g kg_l)ﬂ 497
Organic matter (g kg')" 44
Available phosphorus (mg kg_l)s’/ 51
Available potassium (mg kg_l)g 374
Available calcium (mg kg_l)g 9,567
Available magnesium (mg kg_l)ﬂ 383
Available zinc (mg kg )" 2.1
Available manganese (mg kg_l)ﬂ 6.6
Available iron (mg kg )" 2.2
Available copper (mg kg )" 0.6

Haneme  Pipette method
z pH meter (Soil : H,0; 1:1)
*Titration method (Loeppert and Suarez, 1996)
B Walkley and Black method (Walkley and Black, 1934)
¥ Bray II 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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m319 4 wan3ld Fe(NH,),(SO,),.6H,0 t1az Fe-EDDHA aonugevesdnnInanlgnluau

] A o
(He1u gAAUMIAT (818 40 TU)

ANV (IFUALNAT)

Filavosiloman dagiloman (Haansu Fe doau 1 flaniu)
5 15 45 nae
Fe(NH,),(SO,),.6H,0 74 7 67 71
Fe-EDDHA 73 72 71 72
m?ia 74 72 69 72
AimasveahisunILgy 67
F-test (¥ilavoaijoman) ns
F-test (§n510031]o1nan) ns
F-test (¥ila x oa51v03ijoian) ns
F-test (control vs treated) ns
CV (%) 4

WEIKA ns INUANANAUNNEDA
< Jo @
Fe(NH,),(SO,),.6H,0 A fletnanlssauon Tudousamla

A 4 I Aax
Fe-EDDHA 1o ﬂﬂmﬁﬂﬂﬂm’éﬂﬂﬂ
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m319i 5 wan3ld Fe(NH,),(SO,),.6H,0 t1az Fe-EDDHA aonugevesdnnInanlgnluau

] A o
(He1U gAAUMIAT (818 60 TU)

ANUGI (IHUANAT)

silavoailoman dagiloman (Haan3u Fe dodu 1 flaniu)

5 15 45 nae

Fe(NH,),(SO,),.6H,0 148 149 151 149

Fe-EDDHA 146 143 145 145

e 147 146 148 147

Andevesd1uAILAY 127
F-test (¥ilavasijoimian) ns
F-test (§51v04i]oiman) ns
F-test (¥ila x 9a51v04ijoman) ns
F-test (control vs treated) ok
CV (%) 4

[ o Aaa ] 4 o A~ 4
WK ** LANANNUNNADANTZAUANMTOIIY 99 1losidua
ns luuanaAuUNana
A

Fe(NH,),(SO,),.6H,0 An fomanwlsYauey Tufloudamla

A 4 I A
Fe-EDDHA 9 ﬂﬁlmaﬂ@ﬂﬂ!ﬂ%ﬂ
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= 80 74 —
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20‘
S 60 -
=
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2 40 -
=
=
g
= 20
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Control 5 15 45 5 15 45
(mg Fe kg™) (mgFekg")
Fe(NH,),(SO,),.6H,0 Fe-EDDHA

s 1 nfSeufieunanisld Fe(NH,),(S0,),.6H,0 1182 Fe-EDDHA foA1ugauod12 Tnad

Y
Ugnluduilolfu yaduaad



33
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Y v
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1 1 Y an [ 1 <
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1 Inan lasumslaflomaniiviminutsaedannnid Inan luldsuns
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Yo 1 4 & ad o v o A o Ay Ay 1 Yo
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1+ I A oy @ Y 9 @ A 1w o 1 oy o Y o
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M15197 6 wansld  Fe(NH,),(SO,),.6H,0 18y Fe-EDDHA sonanaatiiminudsilnveq

1 Y
1 Inanignluduiiolu gaaumad (019 65 Tu)

Pl
waraanivinuEain (nSU AenIznd)

Filavosiloman dagiloman (Haan3u Fe dodu 1 flaniu)
5 15 45 e

Fe(NH,),(SO,),.6H,0 35.4 44.8 38.3 39.5

Fe-EDDHA 394 39.5 34.4 37.8

m?ia 37.4b 42.2a 36.4b 38.6

AmasveatITunILgY 25.8

F-test (¥ilavoaijoman) ns

F-test (§n51009i]oinan) *

F-test (¥ila x o51v03ijoman) ns

F-test (control vs treated) *%

CV (%) 8
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1 [ aas A o J < J
WINEHA *  UANARAUNNADANIZAUANNFOIY 95 nlosidua
1 ] aas [ A o J 3 4
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M31971 7 wansld Fe(NH,),(SO,),.6H,0 11az Fe-EDDHA aotiminuianodevesdininad

F4
Ugnluduiiolfu gaduaad

Y

WMININ0HI (DT ABNTLDN)
Filavosiloman dailoman (Haanu Fe Aoy 1 nlanw)
5 15 45 e
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a 3’ 9 Y oy @ L)) a3 Y A a
ATNNUINN 1 U UNUTITIY (F\lﬂ-f-@]ﬂglﬁ) Lmzmmmmmmmmaﬂ“lusuniwmlﬂQﬂiﬂﬂu

d” a =)
o1y gAAUAIAd

P oL ANMITNT UV UNAN
. Wi mede+iln) .
A1TUNITNAADN v (Naﬂﬂiuﬁﬂﬂiﬂﬂiu)
(NTUADNITED ) - -
in MO
Control 131.51 39.84 86.01
Fe(NH,),(SO,),.6H,0 5 mg Fe kg 155.64 32.90 96.89
Fe(NH,),(SO,),.6H,0 15 mg Fe kg 164.80 18.98 142.37
Fe(NH,),(SO,),.6H,0 45 mg Fe kg ' 149.77 30.69 138.99
Fe-EDDHA 5 mg Fe kg 155.90 35.94 78.14
Fe-EDDHA 15 mg Fe kg 159.36 23.44 99.33
Fe-EDDHA 45 mg Fe kg 154.43 32.76 120.14

a 3’ @ 9 o Yy 9 <3 o a A a
ATNNUINN 2 UIHUNLUHEITIN (ADHI+TIN) Lla3f"l']”ljJ!sUﬂJ"lJulef’)QLﬂaﬂiuﬂjaﬁﬂﬂﬂgﬂiu@u

E a =
(491U YAAUMAD

B 3 AN UVRUNAD

. Wilnudesa (weda+sin)  _ _ L .
MIUMINARA inpet (adnsuaen lansu)

(NFUADNTZDN) »

MDA 710
Control 1.56 151.16  1,603.26
Fe(NH,),(SO,),.6H,0 2.5 mg Fe kg 1.71 12920 1,132.88
Fe(NH,),(SO,),.6H,0 7.5 mg Fe kg 2.10 12624 1,106.83
Fe(NH,),(SO,),.6H,0 22.5 mg Fe kg 2.20 159.88  1,494.02
Fe-EDDHA 2.5 mg Fe kg 11.79 11920  1,206.43
Fe-EDDHA 7.5 mg Fe kg 6.25 14826 1,009.86

Fe-EDDHA 22.5 mg Fe kg 487 17249 1,386.08




d' 3’ @ Y v A ~ a dy a =
AT NAUINN 3 umummwam'Jaamﬂ@,ﬂ“luﬂumaﬁu YAAUAINA
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E4

. miinudeveandeas (nFusensznng)
MIVNITNAADY - - ”
ERE! 30 an inlaen 39
Control 2.76 0.12 0.06 0.03 2.97
Fe-DPTA 0.5 mg Fe kg 3.91 0.37 1.67 1.20 7.15
Fe-DPTA 1.0 mg Fe kg 6.66 0.71 2.25 1.12 10.74
Fe-DPTA 2.0 mg Fe kg 18.27 1.93 10.14 4.16 34.50
Fe-DPTA 3.0 mg Fe kg 19.47 2.41 15.44 5.54 42.86
Fe-EDDHA 0.5 mg Fe kg 21.49 2.24 13.92 5.63 43.28
Fe-EDDHA 1.0 mg Fe kg 28.52 3.92 14.93 7.21 54.57
Fe-EDDHA 2.0 mg Fe kg 31.24 5.02 15.85 6.75 58.86
Fe-EDDHA 3.0 mg Fe kg 29.01 4.57 20.42 7.70 61.70
d’ Y 9 <3 v A ~ a é’ a ~
MINAUING 4 ANUINTUVRIKAnTuAIaaINlgnluAwlie)u gaaunng
Yy 9 < A a o 1A o
. ANUMANTUURUNAN (Nadniuaen lansi)
MTUNINARDY -
@ =
EREH! 30 an ilaen
Control 188.93 650.48 15.28 93.75
Fe-DPTA 0.5 mg Fe kg 176.21 230.28 13.25 44.06
Fe-DPTA 1.0 mg Fe kg 141.37 352.89 7.10 76.46
Fe-DPTA 2.0 mg Fe kg 160.53 367.06 15.65 96.98
Fe-DPTA 3.0 mg Fe kg 154.62 784.39 18.92 92.40
Fe-EDDHA 0.5 mg Fe kg 160.57 638.06 12.93 72.84
Fe-EDDHA 1.0 mg Fe kg’ 143.42 845.21 15.40 96.28
Fe-EDDHA 2.0 mg Fe kg 127.10 1,169.40 17.54 112.64
Fe-EDDHA 3.0 mg Fe kg 127.01 965.95 16.18 97.13
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a a < 3 &y o v a A a dy a =
MINNNUINN 5 Usuamaniiaviua (Nﬂ-ﬁ-@]’E]G]N)EU’ENﬂ?ﬁﬁ\iﬂﬂgﬂiuﬂulu@ﬂvu YAAUATIND

a < uszl &y [
Usuauvaniaviva (V»lﬂ-i-@]ﬂ“]ﬁ)

[

AMTUNITNAAD

(Hadnsunenszn)
Control 0.53
Fe-DPTA 0.5 mg Fe kg’ 0.91
Fe-DPTA 1.0 mg Fe kg 0.97
Fe-DPTA 2.0 mg Fe kg ' 3.48
Fe-DPTA 3.0 mg Fe kg’ 3.78
Fe-EDDHA 0.5 mg Fe kg ' 4.05
Fe-EDDHA 1.0 mg Fe kg 4.97
Fe-EDDHA 2.0 mg Fe kg 4.99

Fe-EDDHA 3.0 mg Fe kg ' 4.73
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d’ Y o o A A 9 a o a
A1TNNUINN 6 ﬂjamﬂﬂmmaumwNmum“l%ﬂszmummq@uﬁuyjmmmﬂu

(ﬂmzﬂ'mJmﬁﬂﬁmwmﬂiuﬂgﬁ’mm, 2551; Land Classification Division

and FAO Project Staff, 1973)

1. ﬂﬁﬁ?mmmﬁu (soil reaction), pH (ﬁum’aﬁw =1:1)

LA (rating) Ny (range)
NIATULTININ Ultra acid <3.5
NIATULI Extremely acid 3.5-4.5
NIAIANIN Very stongly acid 4.5-5.0
N3A99 Stongly acid 5.1-5.5
nsalunan Monderately acid 5.6-6.0
AsAdNTiaY Slightly acid 6.1-6.5
N Neutral 6.6-7.3
Aaantioy Slightly alkaline 7.4-7.8
anthunag Moderately alkaline 7.9-8.4
AN Strongly alkaline 8.5-9.0
ANIANIN Very Strongly alkaline >9.0
2. Suw%ﬁmq (organic matter) (% organic carbon x 1.724)

32AY (rating) nde (range) (g kg_l)
&1 (VL) <5

& (L) 5-10
Aouthadh (ML) 10-15
una (M) 15-25
GRITAANGE (MH) 25-35

49 (H) 35-45

N (VH) >45




MIEWUINN 6 (D)

3. YSuar luTas19u3 9 (total nitrogen)

100

LA (rating)

nde (range) (g kg_l)

frn (VL)
& (L)
1hunan (M)
a (H)
GRERIY (VH)

<25
0.50-0.75
0.75-1.25
1.25-1.75

>2.25

4. Usinaeanesaniluils Tomd (available P) (Bray I1)

FZA1 (rating)

Wee (range) (mg kg-l)

[
o

AN (VL)
& L)
Apusned (ML)
1huna (M)
AU (MH)
a9 (H)
gaun (VH)

<3
3-6
6-10
10-15
15-25
25-45

>45

5. USuna Twumandouiiilualse Tomnd (available K) (NH,0AC)

FZA1 (rating)

Wefe (range) (mg kg-l)

§1mn (VL)
& L)
1hunan (M)
a9 (H)

N (VH)

<30
30-60
60-90
90-120
>120
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MIEWUINN 6 (D)

6. ananuanlasu'ld (exchangeable base) (NH,OAc)

FZA1 (rating) nee (range) (cmol, kg_l)

Exch.Ca Exch.Mg Exch.K Exch.Na
@‘imm (VL) <2 <0.3 <0.2 <0.1
@‘%1 (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3
a1 (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7
93 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0
qau1n (VH) >20 >8.0 >1.2 >2.0

6. mmmmmﬂﬁammm%aau (cation exchange capacity)

LAl (rating) nde (range) (cmol, kg_l)
&0 (VL) <3
&1 L) 35
Apusad (ML) 5-10
1hunag (M) 10-15
AU (MH) 15-20
qq (H) 20-30
N (VH) >30
N6 VL = @ (Very Low)

A% = éﬁ (Low)

ML = fiawfhw‘h (Moderately Low)

M = 1hunan (Moderate)

MH = ﬁau%’nq 1 (Moderately High)

H = g9 (High)

VH = @ (Very High)
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a @ S 4 A X a o
MIINUINN 7 uaaaseaunNullulse low Zn, Cu, Fe uaz Mn luauaadingiz lag

9% DTPA t1ag AB-DTPA

Measuerment Soil Test Low Marginal Adeguate
(mgkg )

Zinc DTPA" <05 0.5-1.0 >1.0
AB-DTPA” <1.0 1.0-1.5 >15

Copper DTPA" <02 0.2-0.5 >0.2
AB-DTPA” <02 >0.5

Iron DTPA" <45 >45
AB-DTPA” <02 2.1-4.0 >4.0

Manganese DTPA" <1.0 1.0-2.0 >2.0
AB-DTPA? <18 >1.8

fi31: "Martens and Lindsay (1990)

2/Soltanpour (1985)
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AS19WUINA 8 1LaAIN1511A8U non ST unit 11U ST unit
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Quantity SI unit Conversion equation
Electrical conductivity dSm" I mS/em=dSm’
I Wem =0.001 dS m”

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 meq/100g = cmol _ kg
Mass ratio gkg' 1% =10 mgkg

mg kg 1 ppm=1mgkg'

1 mg/100g =10 mg kg
-1 -1

Mg kg 1 ppb=1 Mg kg

ng kg 1ppt=1ngkg'
Mass concentration gL’ 1%=10gL"

mg L’ 1ppm=1mgL’

MgL’ 1ppb=1HgL"
Density Mgm® lg/em’=1Mgm"
Specific surface m’ kg’ 1 m’”/ g=1000mkg"
Pressure kPa, MPa 1 bar=0.1 MPa
Radioactivity Bq 1Ci=3.7x10" Bq
Rate, Yield Kaha' 1 kg/10a=10 kg ha'

Mg ha' 1¢/10a=10Mgha'

131: Sparks et al. (1996)
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d’ = ’ o'J a d' a dy a =)
MUHUIDA 1 1dAI91MIAA0 15%d (chlorosis) vonraaanlgnluduiiolu gaanmag

H a a v a o o { [l [ < ]
Muend 2 nlSeuioumsniyauTavesnaasdisun lilddloman (Control), ldile

mﬁﬂiugﬂ Fe(NH,),.(SO,),.6H,0 tiag Fe-EDDHA (81g 30 1)
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N

Control Fe-DTPA 2.0 mg ke’ Fe-EDDHA 2.0 mg ke ’
- I.

1 a a v A o o { (] [ < ]
Muend 3 nlseuioumsniyauTavesniaas sui lilddleman (Control), ldile

mﬁﬂﬁlugﬂ Fe-DTPA 118z Fe- EDDHA (818 50 1)
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