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Pranece Chomun 2008: Efficiency of Zinc Sulfate and Zinc EDTA as Zinc Fertilizer
for Corn Grown on Calcareous Soils. Master of Science (Soil Science), Major Field:
Soil Science, Department of Soil Science. Thesis Advisor: Associate Professor

Jongruk Chanchareonsook, D.Agr. 87 pages.

The present work studied the efficiency of zinc sulfate (ZnSO,) and zinc EDTA (ZnEDTA) as zinc
(Zn) fertilizer for com grown on calcareous soils. Two pot experiments were carried out in a greenhouse.
The efficiency of zinc sulfate (ZnSO,) and zinc EDTA (ZnEDTA) as zinc fertilizer for corn grown on
Chai Badan series was studied in the first experiment and on Buri Ram series in the second experiment.
A completely randomized design with 3 replications was used. The treatments consisted of control (without
zinc fertilizer) and application of zinc at the rates of 0.5 1.0 and 3.0 mg Zn kg'tsoi! as ZnS0O,.7H,0 and
ZnEDTA with basal dressing of 200 mg N kg 'soil as NH,CONH,, 200 mg P,0, kg 'soil as KH,PO,, 150 mg
K,O kg 'soil as KCl and KH,PO,. The results of the first experiment showed that com grown on Chai Badan
series was deficient in Zn. Application of ZnSO, or ZnEDTA significantly increased growth, yield and Zn
uptake of corn over the control. With ZnEDTA com yield was maximum at the rate of 0.5 mg Zn kg"soil :
whereas 3.0 mg Zn kg"soil was required when ZnSO,was used. At the same rate of Zn application, Zn uptake
of corn grown on the soil amended with ZnEDTA was higher than that on the soil amended with ZnSO,.
The effectiveness of ZnEDTA in increasing yield and Zn uptake of corn grown on Chai Badan series was
higher than that of ZnSO,. The results of the second experiment showed that corn grown on the calcareous
soil, Buri Rum series was deficient in Zn and the Zn deficiency of corn was more severe than that on the
calcareous soil, Chai Badan series. Application of ZnSO, and ZnEDTA significantly increased growth,
dry matter yield and total Zn uptake of corn over the control. At the rate of 0.5 mg Zn kg‘I soil, dry matter
yield of corn from ZnEDTA application was higher than that with ZnSO,. With 1.0 and 3.0 mg Zn kg 'soil
application of either ZnEDTA or ZnSO, gave similar corn dry matter yield. At equal rate of Zn application,
Zn uptake of corn grown on the soil amended with ZnEDTA was higher than that on the soil amended with
ZnSO,. The effectiveness of ZnEDTA in increasing Zn uptake of corn grown on Buri Rum series was higher
than that of ZnSO,. The availability of ZnEDTA to corn in both calcareous soils, Chai Badan and Buri Rum

series, was greater than ZnSO,.
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Completely Randomized Design
Duncan’s New Multiple’s Range Test

Coefficient of Variation
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1. ﬂﬁﬁmeﬂ!!ﬁ%ﬂﬁﬂﬂﬁlﬂﬁﬁluﬁﬂﬂﬂﬂﬂﬂﬂﬁ

1.1 MINTIUAIDEIAY

v
a o

o w 1 a a o { g @ Aa
idIedAuYAA LTI tazRALY3 TUd TINUNTZAUAIEN 0-15 UAILAS
¥ v o a A g9y s1 02 A v
ﬁ]TﬂLLﬂaﬁﬂlT’JIWﬂLﬂ’H@]ﬁﬂﬁiuﬁ]Qﬁjﬂawuﬁ NTWQGI,WLLWQGLH‘VWN NUAHEINNEDDN ATNAGNIARAN
I dy = o Y 1 I 1 1 A & Y = 1 1
WuiiemeIny ualuuseomiuassdiu ﬁ?uﬂwuﬂﬂﬂiﬂﬁglﬂﬂﬂﬁ@uﬂ1u@3llﬂiﬂﬂlu’]ﬂ
4 4

a A Y o o a 4 va o Y a wva 1 { o [
2 Uaaluag umummwmﬂmiwwﬁuumuﬁugmiuwmﬂgmmi L!ﬁ%ﬁﬂuﬁ’(ffﬂ\‘lﬁ'lﬂiﬂ

1 lumsilgnitamadeululsuiounaans
= wa A Aq ¥
1.2 msanvianiavesaunlslumsnaasy

) Y
1.2.1 UfATenau (pH) TalaelHinioq pH meter Sn518UsEHINAUNDIN

1w v A d [ K4
INY 1:1 (NAUY LA ITNY, 2542)

122 el (electrical conductivity , EC) SaTagldaToq electric

Y
o 1 1 a o o 1w @ 4 @
conductometer DATITIUTEHINAUNUUIININY 1:5 (‘I/lﬁf!f] e fl]\‘]iﬂﬁ, 2542)

1.2.3 ﬂ%‘mmﬁum’%’ﬂi@qiuﬁu (organic matter) Tag Walkley and Black Titration

(Walkley and Black, 1934)

1.2.4 Ysmaleaesaniuilse Toani (available phosphorus) analaels Bray II

@ a A, o 4 [ 4
wagdIalsua IaedT colorimetric (MANY 1AL 9350H, 2542)

1.2.5 Ysma Tnumandeuniuilse Teand (available potassium) aialagds

NH,OAc pH 7.0 JaU5ualag atomic absorption spectrophotometer (393 ﬂﬁ, 2550)
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a ~ { 7
1.2.6 Usunauaagoy tazuuniliFeuniuise lowi (available Ca and Mg)

ana laeds NH,OAc pH 7.0 1915110 1ae atomic absorption spectrophotometer (395 ﬂﬁ, 2550)

a 3 o o o
1.2.7 5uanwan uuamia denzd vagnoauaaniluilse Towil (available Fe,

Mn, Zn and Cu) T4 0.005 M DTPA pH7.3 Ja1/TinaAe atomic absorption spectrophotometer

(950Y, 2550)

k2
128 Janeiioanlaedsilulad (pipette method)

A =)
2. mﬁﬂgnwwmau‘lmsaumam

] < [ J
Llﬂ\iﬂ'ﬁ'ﬂﬂa@\nﬂu 2 NI NANDI ﬂ\‘lﬁ

Ja

~ = a A a Jdo a = Y I
2.1 Msnaaosn 1 Anvdszansnmmvossingama tazganoane Jumsladu

(%

fJodanz v

9 A a dy a Y]
v Inanlgnluauiieyugadudesinaia

2.1.1 MTNUNUNADDN

mmwumﬁmamlmudmaaﬂ (Completely Randomized Design, CRD)

o

Y Y
17 &15UMInaaed 3 1 A9l

o g d‘
f1IUN 1

Tulddanzd (zn0)

Tadanz@lug1 znSO,.7H,0 89151 0.5 UN.Zn/AY 1 AN. (ZnSO, 0.5)

Tadanz@lug1 znSO,.7H,0 89151 1.0 WN.Zn/AY 1 AN. (ZnSO, 1.0)

Tadanz@lug1 ZnS0,.7H,0 80151 3.0 WN.Zn/AY 1 AN. (ZnSO, 3.0)

Tadanzd1uz1l Zn-EDTA 8951 0.5 ¥n.Zn/AY 1 AN. (ZnEDTA 0.5)
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dsune ladanz@lugll zn-EDTA 60131 1.0 4n.Zn/AY 1 NN. (ZnEDTA 1.0)
dsun7  ladanz@lugll zn-EDTA 60131 3.0 4n.Zn/AY 1 NN. (ZnEDTA 3.0)

nndrsumsnaassldile N P K ludasudednu Taedlelulasouldluglese
(NH,CONH,) 9n31200 un.N/au 1 nn., fJeroaresalaluglTnmasonlalalasnuroma
(KHL,PO,)  ©a31200 un.P,0/au 1 an. dautle TnunadonldluglInunadounan’lsa

ke uag nunadoulalaTasnureda (KH,PO,) 8951 150 un.K,0/AW 1 nA.

2.1.2 MIATIUAIDE1AY

a @

o w 1 a 3 a
idredAugAAuFeuInIa WudeNAUADUTY HazIANTINHTOON
Y Aa 1 a Y dy = [ A Y a ° Y v a a [
nauagnnaruudazgaau liihieReinuie lvinaanuaiuaue 1aI¥ean 8 Alaniu
1 ' 4 a 1 -4
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Nludasdenanagmna liiduiiedenu lafledins @auaiatazdaa q luuaazdisy

3} a U U Qy Y [
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3 9
2.1.4 MINVUBYA
9 =
2.1.4.1 Yoyany

Y] a a 4 Y] [V < Y]
Famswi A Taiieay 20, 40 1ag 60 Jundersoaman Iaginnnuga
Y 9 A A A a o 1< A 9 A g 1
HAZIAUIDUINVOIAUGUNUOHIAY 5 IFUAINAT mﬂmﬂmﬂmmniwmu’amniwmm
(’mEJ‘]J'i I 65 mwaw&aﬂmaﬂ) wonilnuazdudiumiiony snimiinaa 1o
‘nqmw 770 osrnwaFon v miinaci udadaiminutavesaesauaziindnTna
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et InaldualiazideadranTosuadiod1any tiieiian
a d a @ [ o 1
Tns1ersuna daned Tulasu deaesa Tnunadeoy Tuilnuazdudniine Tasmsdos
) 9
AA10A20 digestion mixture (H,SO,-Na,SO,-Se mixture) Wovn5um Tulasnuimualaeis
' 2
MmInau Micro-Kjeldahl method, Usnaneanesansvualasds vanadomolybdate yellow color
3 4 Y] 4 [C4
o TN EEaNR M UAR BT atomic absorption spectrophotometer (AT E 1LaLTAY, 2542)
) Y
11Az808A28 HNO,-H,80,-HCIO, acid mixture digestion tovm/5inmdengdnanualuneds

o 9 Y A . . v A P 4
wazing12 TnaAI81A3 09 atomic absorption spectrophotometer (NAUY LATIITNY, 2542)
9 a
2.1.4.2 Yyaau

a I [ < { a 1
MIAUATIZHAUKAINITINVINY TﬂElm‘iwmmqmﬂé’muslmmax
Y I dy = @ 1 < o 1 Aa a [ o Aa £ A Y
nszan Imiuiemedny Q’ﬂJ!ﬂ‘]JG]’J@EJNﬂH‘IJiZﬂJWm 1 nlansu iauanHslunsuauug
a 1 ] a A 0o a A a o 1 1< [ 1
UAAU LD TOUNTUASILNTIVUIA 2 UAALNAT ‘LﬂﬂuT]hlig]liJTJLﬂiWﬁﬁ1ﬂ1ﬂ’ﬂmﬂuﬂiﬂlﬂuﬂ1ﬂ
1 ) a [ AAd L4 v a
eH) wazammah b B0 wazdSnadinzanduilselowmi Tagaiaaudie 0.005 M
o @ ] a 4 4 . .
DTPA pH 7.3 imsazanedieda liinszideinied atomic absorption spectrophotometer

[:4
(95nY, 2550)
a J Y aa
2.1.5 MIUATITHUDYAN WA

Y A a Ayy 9 a wva A
mﬂsumg‘awwamum”lﬂmﬂmimaaﬂuwmﬂgmms uazms‘nﬂamﬂgﬂww

9 9
Tunszane Taun anwuge iduseude hminaa hninude U5ua total N P K wagzn Tuies
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a [ A g o a o a 4 aa . .
Usunadanzanduise Ty Tuau HanimsenanundsUsmneada (Analysis of Variance)
WO11A1 F-value HAZATIVADUANNUANA YDA AR Tas 19N 15 NAdeVIUY Duncan’s New

. 9 0o < aa
Multiple’s Rang Test (DMRT) ¢ T1lsunsudusazinieana

a I

~ = a A d v a = 9 I
2.2 M3nAaedn 2 Anpdszansnmnvessingama tazgenoane lumsladu

9 o 9 o

o = = a & a A s
fJodanzsadmsuin Inanlgnluduiioyuyadnlssue

2.2.1 MIMUNUNADDN

TJNLLNuﬂWSVIﬂaE’NLL‘]J‘]J?bJ@ﬁ?Jﬂ (Completely Randomized Design, CRD)

7 fsumsnaaea 3 41 il
si5uii 1 lilddanzd zn0)
dsun 2 ladenz@lugy ZnSo,.7H,0 80131 0.5 ¥A.Zn/AY 1 NN. (ZnSO, 0.5)
dsun 3 ladenz@lugy ZnS0,.7H,0 80131 1.0 ¥A.Zn/AY 1 NN. (ZnSO, 1.0)
§15uii4  lddansdlugy znso, 7H,0 §a31 3.0 un.Zo/Au 1 AN, (ZnSO, 3.0)
§15uit s lddans@lug ZnEDTA 8031 0.5 un.Zo/@u 1 nn. (ZaEDTA 0.5)
§15uii6  lddans@lug Zn-EDTA 031 1.0 un.Zo/@u 1 nn. (ZaEDTA 1.0)
§150i 7 lddans@lugd ZnEDTA 6a313.0 un.Zo@u 1 nn. (ZnEDTA 3.0)
nndmsumanaaedldile N P K lusasudernu Tasile lulasnuldlugilese
(NH,CONH,) 9031200 un.N/au 1 nn. flerleavesaldlugiTnummdonlalalasnunodmla

(KH,PO,) 8731200 ¥n.P,0/au 1 nn. dauileTnumadeonlalugl Inunadeunas 154 (ke

uaz Tnunendoulala Tasnuvleaa (KH,PO,) 8051 150 ¥n.K,0/AU 1 AN,
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5111828111594 (deionized water) AnpATZozMINT AL Tavod 1 Inauaziia iy laoms

Y A
DOUAYID
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2.2.4 MINVUDYA
9 A
2.2.4.1 Yoyany

[ a a d Y @ <} @
'JﬂﬂWiLsﬂiiUU!ﬁUIﬁlﬁ@@WQ 20 g 40 IUNrgDANDA Iﬂﬁl')ﬂﬂﬂ?ﬂﬁz\ilmg
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Faihmifnaa ﬁﬂﬂauﬁqmwgn 70 oaraiFed auriminaai udaduiinuia

ihiede hlualifazideadonsesundiodiaiia e miding iz
Ysuradenzd Tulasiou Weawesa TnunaiFoy lududnina Tasn1sdesaalonie
digestion mixture (H,S0,-Na,SO,-Se mixture) 1f{o111/33104 TuTasuianuaTasismsndy
Micro-Kjeldahl method ﬂ?mmﬂaﬁﬂa?ﬁﬁwmim‘i’% vanadomolybdate yellow color LY

3 4 Y 4 4
TnunanBeun I uAR 18104 atomic absorption spectrophotometer (WS 1aza93nY, 2542)
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] 4
1102898R28 HNO,-H,SO,-HCIO, acid mixture digestion to1suadingd@nenualudu

Y ] A . . o A o @
112 ITNAAI8LAT DN atomic absorption spectrophotometer (NAUY LLAZIITNY, 2542)
9 a
2.2.4.2 Y930AU

a a o I { Aa 1
MsAATIZHANMAINTIN N Tasmsnauagnndianluuday
Y tﬂy = @ ' 3 o 1A a [ o A £ A 9 a
nszanInidluie@edny quinualegnaulssua 1 0 laniy haunaelunsnauie uaau
[ [ A A o A - 9 a I'd 1 I~ I~ 1

1AL IPUAIUAINTIVIA 2 aawas 1haud landnsgrmaanuiunsaduaie pH) vay
1 o a [ { g 4 v A
amsth i (B0) nazdFunadansdndluilse Tewni Tasaiaduais 0.005 M DTPA pH 7.3

o o v a 4 4 . . v J
hansazanediena lUAnszidenied atomic absorption spectrophotometer (335N¥, 2550)
2.2.43 MIIATIHoyaNeAna
D A a Ay v Y A ua
Mndeyansuazauiilavinnisnaaesludeslquianis uas
A 9 1 9) g’ @ g’ @ Y Aa
msnaaevlgniiylunszon laun anugeidusonas ihminaa Wimiinuds USua total
Aa o { o a ) a 4
N P K uag Zn luiy dsuadanzdndluilse Towi luay dndmsigianuuilsilsiunig
A0A (Analysis of Variance) IOWIA1 F-value LagATIvaRUANNLANANVRIARAY T 1Y
o < aa
NSNAADLILY Duncan’s New Multiple’s Rang Test (DMRT) a2 T1/sunsudusogneada

3. amuNmMnsnaaes

Miminaaesitowlfiamsuazisounaassnninilgiaine auzinyas

NWT?]TIEJTSEJLWH@??(”I?TGI{ UTNVU DJUNNUTIUAT
4. 5858!3@111!1115716]’519\1
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1. M3ANIENTAYRIYAAUTHLIAIG AZYAAUIYITNE
1.1 auiavesgaaudeliaia

autidvemAnFrIaalhuAny naategluasei 1 wungeaudeuaia

9
ddaﬁd_lq ~

tileawiludumiion (clay) Ufaseawiuais pa 7.4 Tamsialuh 0.08 ds m" U5ua

a A o [ [ 1A v A (A o A g d 1w a a o

UNTING MNU 28 TN Avn laniy NiTunaeadesantulsy Towl midu 25 Taansu

1A v A A I =~ ~ A g d 1w

aon laniy VUTua Tnunasen unamon uazuunil@eniniluilse Tewd iy 195 4 433
A A o T A [ o o A A [ A g 4 Y A A o

ag 504 daansy aenlaniy awany Nilsuadenzandulse Tesd miny 0.68 Nadnsy

1A @ a = <] A g J 1w

aon laniy Uswawuamie man vaznowasnduilse Toyliminy 1842 13.6 1ag 1.85

[

Jaans5y @en lansy auaIny
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wa s
guiiauazesnlsznou

Analysis
Soil texture” clay
pH” 7.4
EC(dSm")” 0.08
Organic matter (g kg )" 28
Auvailable phosphorus (mg kg_l)S/ 25
Available potassium (mg kg_l)é/ 195
Available calcium (mg kg_l)G/ 4,433
Available magnesium (mg kg_l)@ 504
Available zinc (mg kg )" 0.68
Available manganese (mg kg'l)w 18.42
Available iron (mg kg )" 13.60
Available copper (mg kg')” 1.85

Y Pipette method

* pH meter (Soil : H,0=1:1)

¥ Electric conductometer (Soil : H,O = 1:5)

Y Walkey and Black method (Walkey and Black , 1934)
¥ Bray IT method ( Bray and Kurtz, 1945)

* Extracted with NH,OAc pH 7.0 (Pratt, 1965)

" Extracted with DTPA pH 7.3 (Lindsay and Norvell, 1978)
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a Y

wa J
1.2 antinvesyaduyisud

va a Ao JdA o =2 1 A ' a Ao
TUUAVDIYAAUYTININUIUANEN uﬁmagiu AN 2 WUNYAAULYITINY

tileawiludumiion (clay) Ugasendmiluaa pa 8.0 s lidh o011 ds m' J5uma

1 o [

a A 1A v A (A o A g d 1w a a o
dUNTING (MNU 30 NTU Avn laniy Nisunaeadesantuilsy eyl midu 20 Jaansu

a

1A = ~ ~ ~ A g d 1w
@]ﬂﬂjﬁﬂﬁw MﬂﬁuTﬂ!IWLmﬁl“Bt’m Laalsgy uamamul,«mwgﬂuﬂiﬂwu IN1NY 160 6,000

A A o T A [ o o A A [ A g 4 Y A A o
1az 100 Yaansy aenlaniy muarny VUsunadensamiluilse Towd iy 0.36 Jaansu

[

1A a = <} A & 4 [
@]@ﬂiﬁﬂiﬂ USuauuanid tvan !Lagﬂﬂﬂllﬂﬁﬂlﬂ‘UﬂﬁziﬂG}fu N1HY 11.0 5.50 tiag 0.92

e

Jaans5y @on lansy auaIny

a o

a wa ~ I o =2
7113190 2 ﬁi]ﬂﬁﬂ’l\?ﬂigﬂ'l'i"ll@\ﬂgﬂﬂuui VINUIWANHI

aufAnazesnsznou Analysis
Soil texture” clay
pH” 8.0
EC(dSm")" 0.11
Organic matter (g kg )" 30
Available phosphorus (mg kg_l)S/ 20
Available potassium (mg kg )" 160
Available calcium (mg kg_l)G/ 6,000
Available magnesium (mg kg_l)w 100
Available zinc (mg kg )" 0.36
Available manganese (mg kg_l)w 11.0
Available iron (mg kg )" 5.50
Auvailable copper (mg kg%)w 0.92

Y Pipette method ¥ Bray II method ( Bray and Kurtz, 1945)

Y pH meter (Soil : H,0 = 1:1) % Extracted with NH,0Ac pH 7.0 (Pratt, 1965)
¥ Electric conductometer (Soil : H,0 = 1:5) 7 Extracted with DTPA pH 7.3 (Lindsay and Norvell, 1978)

Y Walkey and Black method (Walkey and Black , 1934)
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[

ATUNMTNABDA

Yy 9 o =
ANULUVNVUVDITINS T

(Haansu aen lansy)

Usuadanzanariue

(Haan5y AONTLD)

#ln ERER! iln ERER!
Zn 0 9.25 5.17 0.13 0.43
ZnS0O, 0.5 11.26 6.99 0.36 0.72
ZnS0O, 1.0 15.01 7.47 0.53 0.85
ZnS0, 3.0 12.33 7.88 0.52 0.97
ZnEDTA 0.5 10.38 7.68 0.43 0.95
ZnEDTA 1.0 13.50 8.37 0.53 1.07
ZnEDTA 3.0 21.62 15.05 0.60 1.86

=

MIUINA 2 anudutuvesdinzd lulasnu voaresa taz InunamFoulunodivo

M InanlgnlugaduiFsud
Y 9
ANUAUTUVDITINO TN

MIuMINAaD qangd Tulasnu Woanesa Tnunadew

@aansu eonlansy)  (esiFud)  @lefifud)  (esidud)
Zn 0 10.85 2.38 0.55 3.46
ZnS0, 0.5 12.51 2.42 0.45 3.32
ZnS0, 1.0 13.64 2.49 0.34 3.02
ZnS0, 3.0 16.83 2.37 0.31 2.60
ZnEDTA 0.5 14.92 2.48 0.37 3.13
Z/nEDTA 1.0 16.94 2.39 0.39 3.03
ZnEDTA 3.0 22.95 2.37 0.29 2.29




79

ma1awuIndi 3 anududuveslulasou Woaresauaz TnunaFeouluilnd 1 Tnandgnlu

YAAUTBUIAA
Yy 9 o
ANUAVNTUVDI5I901%13 TuEln
o w S @ 4
ATUNINADDY (1losigua )
TuTasmunamua WeavosTanaviva TwunaiFeunavua

Zn 0 0.89 0.31 0.87
ZnS0O, 0.5 0.82 0.28 0.85
ZnS0O, 1.0 0.95 0.33 1.04
ZnS0, 3.0 0.91 0.27 0.97
ZnEDTA 0.5 0.86 0.28 0.98
ZnEDTA 1.0 0.92 0.30 1.04
ZnEDTA 3.0 0.97 0.30 1.10

m31awuandl 4 anududuveslulasou Woaresauaz TnunaFeouluaodading Tnaign

Tugaaugeuiaa
Y 9 %
ANVVVVUVDITIND 1T 1UADHI
o A~ o
ASUMINAADY (1o 1Hua )
TuTasmuianua Weavosanaviua TwunaiFeunavua
Zn 0 0.72 0.09 1.19
ZnS0O, 0.5 0.66 0.12 1.07
ZnS0O, 1.0 0.75 0.13 1.08
ZnS0O, 3.0 0.88 0.17 1.31
ZnEDTA 0.5 0.65 0.15 1.32
ZnEDTA 1.0 0.88 0.16 1.32
ZnEDTA 3.0 0.69 0.10 1.18
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v 4 1
ma1awwandi 5 UsualuTasau Wearesauaz TnunaFounanualuilndn Tnangnlu

YAAUTIUIAA
YFunusige s Turn
A5UNMITNABDI (Hadns5y AoNILD)
TuTasnunmua Woavosanaviua TwunaiFeunavua
Zn 0 126.9 44.0 124.3
ZnS0O, 0.5 262.0 91.5 273.5
ZnS0O, 1.0 337.1 116.2 371.2
ZnS0, 3.0 383.4 113.5 409.6
ZnEDTA 0.5 347.6 116.0 399.4
ZnEDTA 1.0 356.0 116.5 407.4
ZnEDTA 3.0 269.5 83.4 305.1

v k4 1
ms1awuandi 6 UsualuTasau Wearesauaz TnunaFounamualuaodadn Inanign

Tugaauseiaa
USuusigeming lunods
A5UNMINADDY (Haans5u AeNILD19)
TuTasunanua Weavesanaviva TWunaIFeunInua
Zn0 596.4 71.7 978.3
ZnS0O, 0.5 678.2 121.6 1,096.8
ZnS0O, 1.0 861.5 145.7 1,232.6
ZnS0O, 3.0 1,079.3 213.2 1,609.2
Z/nEDTA 0.5 796.7 184.6 1,623.3
ZnEDTA 1.0 1,121.7 209.4 1,685.9
ZnEDTA 3.0 856.5 127.3 1,450.9
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(Alan5u an'ls)

(UN. Zn/Au 1 AN.)

ZnSO,.7TH,0 ZnEDTA
0.5 0.69 1.11
1.0 1.37 223
3.0 4.12 6.69

Heyi  ZnSO,.7H,0 (22.73%Zn)

ZnEDTA (14%Zn)

d‘ Y o w A A 9) a 4 a
A1 NANUINT 8 "Uﬂﬁnﬂﬂﬂli’NE‘T?J‘]J@Wl”l\ﬂﬂﬂﬂi%ﬂﬁSl,ﬂJ‘L!ﬂ'ﬂlJQﬂiJﬁlluimsUﬂﬁﬂu

(Land Classification Division and FAO Project Staff, 1973)

9
1. ﬂﬁﬁ?mﬁu (soil reaction), pH (ﬁu:ﬁw =1:1)

FZA1 (rating) nae (range)
NIATANIN Extremely acid <45
NIAIA Very strong acid 4.5-5.0
N3ALLN Strongly acid 5.1-5.5
nsathunals Moderately acid 5.6-6.0
nsaEnTiey Slightly acid 6.1-6.5
NAN 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

AN Extremely alkaline >9.0




2. ’Suﬂéﬁliﬁq (organic matter) (% organic carbon x 1.724)
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FZA1 (rating)

WY (range) (g kg'l)

AN

al

' Yy o
ADUUIA
11unang
Aoudaga
9

gaun

(VL)
(L)
(ML)
M)
(MH)
(H)
(VH)

<5
5-10
10-15
15-25
25-35
35-45

> 45

3. 153 Tu 959U (total nitrogen)

FZA1 (rating)

Welo (range) (g kg_l)

&1
&
thunais
qa

gaun

(VL)
(L)
M)
(H)
(VH)

<0.25
0.50-0.75
0.75-1.25
1.25-1.75

>2.25

4. YSnaeanesaniluiszTomi (available P) (Bray 11)

FZA1 (rating)

nao (range) (mg kg_l)

AN
al

' Yy o
ADUVNAN
11unaig

J 9
ADUVINGY
4

gaun

(VL)
(L)
(ML)
M)
(MH)
(H)
(VH)

<3

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

> 45
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5. USwna TwumanFouiiluilse Tomd (available K) (NH,0AC)

32A1 (rating) Wefe (range) (mg kg )
§1n (VL) <30
B L) 30-60
1hunan M) 60-90
oR (H) 90-120
gaun (VH) > 120

6. anuan)aguld (exchangeable base) (NH,OAc)

52U (rating) nee (range) (cmol (+) kgEl)

Exch.Ca Exch.Mg Exch.K Exch.Na
éﬁmﬂ(VL) <2 <03 <0.2 <0.1
éi"l(L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3
‘]J'I‘LlﬂﬁN(M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7
q(H) 10-20 3.0-8.0 6.0-1.2 0.7-2.0

FWN(VH) >20 > 8.0 >1.2 >2.0




7. ﬂ’JHJi;LLaﬂL“lJﬁEJuLLﬂﬁVlfJ@E)u (cation exchange capacity)
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FZA1 (rating)

We® (range) (cmol (+) kg )

&0 (VL) <3
#1 L) 35
Aoudad (ML) 5-10
thunan (M) 10-15
Aoudaga (MH) 15-20
ot (H) 20-30
qaun (VH) >30
WL VL =@un (Very low)
\Y% = 9%1 (Low)

ML = ﬂ'ﬂuﬂgljﬁé%”l (Moderately low)
M =11unai (Moderate)

MH =q EJW{I)N@" 1 (Moderately high)
H =73 (High)

VH =gu1n (Very high)



a o 3 @ a & a @
MS1NUINN 9 LaaszaUnNNII LT Tes1iuoe Zn Cu Fe 1ag Mn 1UAUBIIUATIZH 1a8

7% DTPA 11ag AB-DTPA
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Measurement Soil Test Low Marginal Adequate
(mgkg )

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

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

Iron DTPA" <45 >4.5
AB-DTPA? <20 2.1-4.0 >4.0

Manganese ~ DTPA" <1.0 1.0-2.0 >2.0
AB-DTPA” <18 >1.8

#131: “Martens and Lindsay (1990)

2/Soltanpour (1985)
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MS1WUINN 10 LaAAINI511/a8U non SI unit ndJu ST unit (Sparks et al., 1996)

Quantity SI unit Conversion equation
Electrical conductivity dSm’" 1 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 meq/100g = cmol (-) kg
Exchange cation cmol (+) kg1 1 meq/100g = cmol (+) kg_1
Mass ratio gkg' 1% =10 mgkg "
mgkg' 1 ppm=1mgkg
1 mg/100g = 10 mg kg
ug kg’ 1ppb=1pgke’
ng kg’ 1ppt=1ngkg’
Mass concentration gL’ 1%=10gL"
mg L 1ppm=1mgL’
gL’ 1ppb=1pgL’
Density Mgm’ lg/em’ =1Mgm®
Specific surface m kg 1 m’/ g=1000 mkg'
Pressure kPa, MPa 1 bar=0.1 MPa
Radioactivity Bq 1Ci=3.7x10" Bq
Rate, Yield kg ha' 1 kg/10a=10kgha'

Mg ha''

1t/10a=10 Mgha'
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