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Khwunta Khawmee 2007: Effects of Iron, Zinc and Pineapple Peel Application on Availability of
Iron, Zinc and Yield of Sweet Corn Grown on Calcareous Soils. Master of Science (Agriculture),
Major Field: Soil Science, Department of Soil Science. Thesis Advisor: Associate Professor

Jongruk Chanchareonsook, D.Agr. 82 pages.

This experiment studied the effects of iron (Fe), zinc (Zn) and pineapple peel (PP) application on
availability of Fe, Zn and yield of sweet corn grown on calcareous soils. Two pot experiments were carried
out. In the first experiment, the effects of Fe, Zn and PP on growth, yield, Fe and Zn uptake of sweet corn
grown on Takhli soil series was studied. The experiment was carried out in a completely randomized design
with 3 replications. The treatments consisted of without fertilizer (C, control), nitrogen (N) phosphorus (P)
and potassium (K) fertilizer (NPK), Zn in combination with NPK fertilizer (Zn + NPK), Fe in the form of
ferrous ammonium sulfate (Fe(NH,),(SO,),.6H,0) (FF) and in the form of iron DTPA (Fe-DTPA) (FD) in
combination with Zn and NPK fertilizer and PP at the rate of 6 (PP6) and 9 (PP9) g kg-1 soil in combination
with NPK fertilizer. In the second experiment, the effects of Fe on growth and Fe uptake of sweet corn grown
on Lopburi soil series was studied. The experiment was carried out in a completely randomized design with 3
replications. The treatments consisted of without fertilizer (C, control), NPK fertilizer, Fe in the form of

Fe(NH,),(SO,),.6H,0 (FF) and in the form of Fe-DTPA (FD) in combination with NPK fertilizer.

The results of the first experiment showed that growth and yield of sweet corn grown on the soil in
C were the lowest. Yield of sweet corn grown on the soil amended with Zn + NPK tended to be higher than
those of sweet corn grown on the soil amended only with NPK fertilizer. Application of iron in the form FF &
FD + Zn + NPK and application of PP6 + NPK significantly increased growth and yield, Fe and Zn uptake of
sweet corn as compared with only NPK fertilizer application. Application of iron in the form of FF & FD +
Zn + NPK increased available Fe and available Zn in soils. Application of Fe, Zn and PP for sweet corn in
Takhli soil series did not change the soil pH and EC of the soil. The results of the second experiment showed
that growth of sweet corn grown on the soil in C was the lowest. Application of iron in the form of FF & FD +
NPK significantly increased growth and Fe uptake of sweet corn as compared with C. Application of iron in

the form of FD + NPK increased available Fe in Lopburi soil series.

Student’s signature Thesis Advisor’s signature
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AMWABINTVRIT Ina Asims lddenz@minludas 1 Alansudangdae 15 vanmsfny
Y4 Heitholt e al. (2002) Wums ijedanzdlugil znSo, inanemsniguanlnvesnd
=) d' a Ay d! q‘/ A a a a dy Y 1
maeeilgnludwiletu Fanuwaesaunsansady Taluduiioluld nazaoudusde
14 [ =\ a < A d? =\ v o Jdo A 42’ =t L o
M3 ldiledans @ nanaamdasziiuyutazianuduRusnuMsINuIuvednas Islaalun?
A dyw = =2 ax 1o = a a 4
M09 UBNIINUIINMIANYINAYDIITNS 1ATINLAADNTDTYUDIIIN LATHANAAVDIYNIT
a { { a o { o 4 (fll ' 1o
Tnluduiletfuniilsinadinz @ndluilse Teanides vinmsdnyne 3 3 wunmslddeansd
1 ) J a a { 4
Tuz1l znso, TaemslddluundvIdgmis infimsniyvessin uaziinandagengailodiou

AU lauUVNIY 1azNITAANY (Stevens and Mesbah, 2004)
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o 3 4 1w [
Goos et al. (2000) msnlssumenanuiiulse Towiveanasdanzd 1dun zn-
EDTA, Zn-HL (Zn humate-lignosulfonate) 1ta2 ZnSO, aod11 Inaneldaanmsounszanlu
Y Y k4 v
Auitoyu Taellgndina 2 A nulumsilgnaiein 2 mslddenzdlugl zn-HL vaz
< o g} @ v o
7080, lugiliia sz ldihminudavesin Inaganiims lddans@lugi zn-EDTA taz
Y v v
danzdne 3 genunsamumsgalddangdvesingnaldunlndifesiu uensinil Prasad
and Sinha (1981) 1WfSeuiiouwams ladang@lugiaes 1aun Zn-DTPA, Zn-EDTA, Zn-
[ v Y [
citrate, Zn-fulvate 18z ZnSO, otuHananiiinuiaazmsgalddenzdludn Tnaiilgn
A 1 A o = ' Y o Ao A a
Tuauannnadingd wumslsdansanalugy znSo, ag Zn-chelates IzNuNaNAALAL
Y I '
wminudeedaFany gamsld znso, lusasi 1.25,2.50 uag 5 aaniusen lansy aziy
a J I 4 o w A ~ @ ~ 4 Y
HaWan 169, 177 taz 192 osidua awdauieeununs amudanIugu taznsgaldy

v = d? d‘ v v = Q' dg‘
AINSTAUINVULNDDATIVDITINS TIWNUU

Orabi and Abdel-Aziz (1982) Wum3 ladanzd lusasianae 1dun 25, 50 uag 100
ﬁiaﬂi}’uﬁ’mzﬁdmamm{Gl,ﬁ’ﬁ’wi’fnTWﬂﬁﬂqﬂ“luﬁuLf‘flaﬂ“uéﬁ!qﬁﬂ"?mmﬁ’dﬂgﬁﬁlﬂuﬂiﬂwﬁ
Tufn i 0.75 Taansusenlansy wuhmslddens FoziimlSmaeiunidoaa
Ysuaans Tulawsasan Tsansy Usinaladuuaznsy Inolululusas lumdadnIna

So A a Yo a 3 v a v
u@ﬂﬂ’]ﬂufNLWNﬂiiﬂﬂ!ﬂ’]ﬁﬂﬂclsb'ﬁ\iﬂgﬁell@\uﬂaﬂ‘ll']'JIWﬂﬂﬂﬂ'Jﬂ

=2 . = o o a o 9! FY
91NM3ANEIUDI Aly and Soliman (1998) AeIfuMsnTadunI s I lumsud la
a A < A = v a o & o A
91M3AA0 13FAUBINNMIVIAMANTVDINY TasFnyluaiass 2 iug iinmsnaaedlusou
a { { a < { o L a 1 Y
n3zan Tuduieuiil pH 8.3 Ysunaunaniiluilsz Teni luduneuilgnimny 1.22

1A

A a o [ 1 a 4 <] o a 3 A
Nﬁaﬂiﬂ@ﬂﬂiaﬂﬁi\l W‘]_I7]']ﬂﬁﬂf‘]1.!W?ﬂﬁﬁﬂﬁﬂl!,f#ll‘]]@"lﬂ'ﬁﬁlﬂﬂlﬂaﬂﬂl@ﬂﬂﬁﬁﬁﬂﬂ\i 2 Wu‘q“l@?f

Sld' v Y Y v  da = d' =3
6. ANNFNINUTINARNIUIZI I NAHNUWUEIUNS 2 NFTumsAnm

Y 1
a A =~ a

6.1 anudwMaATEgNY Nuimsnaansdeenn tazWuguesdni Inannu
9 v g A A Ao o =
11 TNAT U (Zea mays var. saccharata) ﬁmmuwsﬁmwgﬂwmﬂ@ Uszina'lnod]
Y [
iienlgndn Inanamluilegiiuiszanm 86,412 15 (nsudaaiumsinuas, 2549n) 412Tna
Y

vuuennneg 1905 Inalludn Tneilnaauda delimsualsihiiunansuainieg 52

vssynsziles devondmihealszmaiise 1@ 1dundszme Faludl wa. 2545 USumms
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1 @ a [ J < v W
d990NFININT1I 58,623.66 Au AmTluyan 1,633.63 arunm ilusuay 3 voslszmed

1 9 [ a o'/ a =
3090117 TnanNUYeIlan 5099 INanI goIINuazksaee (53110, 2546) uaz 11l w.a.

[l LY [ [
2548 Uszina lnedsooni Inannulugdvesilnas umdunazusuislszana 168 Auum
Taefdszmagamndidn laun qifu 1dniu uazansyomsnm drumsdeeondnInanau
a o o U 1 {o o '

Tugtlveswdadmainlsgl Hyaalszauna 3,015 dwwm Tasiilszmagindidg Taun

@ J Jd v A = aq Y A Y o
ANINYDIUIINTIULTOIUAUA TALHY (DT mea‘lm ’q,lﬂu uaz"l@mu (AT50UNN, 2549)

s A o

wugdn Inannundeulgnludsemelnodl 2 siug Ao 1) Wuggnwawn Taun

E] Q

[ A 4 o 4 (A

~ o a o o da A & & o JAa
‘Llﬁlﬁ)i/]t’i]?fQ PR ‘pj’ﬂﬁ 74 ‘Wu‘q‘gfﬂi 73 ‘Wu‘ﬁ‘la-ﬂiﬂ“ﬁ 10 LLﬁ%‘WHTg’E]‘LW]i 2 “BQHJH‘WHT;.VIH?JII

Q

[ o Y 1 LY LY 9 [
gn Tanvaznamsinbasaduaue 1dun vinaidn anugeiln anugedu ergdeiueen

< = 9 a " o d a & Ay
Tvuwazinuiner Twandauazquamganiiuguauila Wuidesnmsveslssau

1 v d

a LY v J a2 Y J
gadmnisunlsgy uazus Inaidnaa uag 2) siuguania laun Wugsnedougms

a

@

J A [ 1 o A =~ ~ o J 1 a
“glﬂ’é)iﬁi]‘ﬂ aﬂymzmem‘imym"lnﬁmmm liJfJL“lJiEl“]JL‘V]EJ‘]Jﬂ‘]JWMﬁ QANHETY (NFNAAUFTY

NTINHAT, 25499) (m1519% 1)

@ 9y a

d‘ = a [ s ~
139N 1 3TEJaSLi’JEJﬂLﬂEJ'Jﬂ‘]JWH‘QsUTJI‘WWH'J"IH“V]HEJ?J‘]JQﬂiU‘]Ji&VIﬁllVIfJ

Hanaalnaa

g 91g3U Wanlden onulaon ANUNY

ponlvu  (Rlansusols) (Rlaniuaels)  (@srnuIach)
Tuggnway
iwioa-2 Wieyms 74 50-52 2,000-3,000 1,400-1,800 15.0
“qlf‘ﬂﬁ( 73 55-57 2,500-3,500 1,800-2,400 14.0
g-15n 10 51-54 2.500-2,950 1,600-2,200 14.0
DUNS 2 48-50 1,800-2,300 1,200-1,400 14.5
Wugwauiila
gmesouymignlesain 45-4s 1,500-1,900 900-1,200 14.0

AU NTUAVATUMITINEAT (2549)
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6.2 ammadouimunzaudmsumsilgndn Inaniu

9 I A A s/os/‘ [ [ = 9
1 Twannudluisiilgn ladauawanun wuilszmaunina sudswadou
9 9
wuilszma Tng 417 Twarnueznsaan Talusisguugiiaua 10-45 ssruraFod Aniy
A = ' 9 & A ~ Y a A
gaungiilulszmalnstaminzunmslgndnInannuaasanadl erwszlisnduanuusnai

9 U

&£ g [ u’j v oa/' Ay
imqﬂuqaﬁun ‘ﬂNL‘]JuGD"NﬁuG] IMUU (NIANA, 2540)

autavesauianzunmsnsyan Iavesdn Inannu As ausiuuaziinig
Y Y

sxne1hd 1 Tivauda URn5envesan (soil pH) 0glumae 5.5 - 6.5 (WIANA, 2540)

@ <] {
6.3 ﬂ1§@jlla5ﬂ‘]iﬂllﬁﬁﬂWjLﬂll!ﬁﬂ’J

o ~ U H v 2 ve & Aaeqve 2 A
mMaguasni ¥ms Inile ms i aalums ninfulsialiihuuiusy ae
Y gl 2/’ 1 A ] Y 3’ 1 ~ [
annsalitihmiauumused senuuwudos wazms ihuusesadu tazlimsquasnulu
A [ 9 [] oy 9 A 9 < a
Foeu0adngi Inarnu i Tsasnhdense Tsaluate TsaluInduwadn Tsasaiy
Y
UNASAR IFURUEUIZE AU Tne nusuzaveihe massoudn Ina oAy viuou
Y d! [ o w o w o A 1 v A [ o w
nigron Faniotesnuiialageivadagiaaie wazdane annsotlostuuaziiig
< 1 o w w a
Tagms 1o tdrns1amnueysn oon1nLlad H3eMINUAITAIIAIFNYS (ATUIINITABAT,

25491)

3 A S A o o I o 2
NTINULNYT LNULNYT 18-20 ’Juﬂﬁ\i@@ﬂulﬂh 50 L‘]Jf)i!“]iu@] Tﬂﬂﬁ\‘llﬂ@'ﬁﬂﬂﬁ"lﬁ)\i

A I A g} 9 A a A F) LY < ax A v 4
"lwma:l,ﬂaﬂmﬂuﬁmmamu LLﬁSLﬂJ@ﬂﬂL‘]Jﬁ?JﬂGUTJIWﬂPjﬂlILlf]:Q UAAITUTLVIADIDOU D1NA
4 oz o a o 2 "o v g A % s
‘mllﬁﬂ‘ﬂﬁ1EJPJﬂﬁ]Sll‘L!THNhlﬁa@@ﬂﬂJWNLLﬁﬂd’N’ﬂﬂﬁ@Q’JUﬁ"IiJﬁﬂ!ﬂ‘]JLﬂEJ’Jhlﬂ Gl,uﬂimﬂﬂi;]ﬂ
9 v 7 a £ " Y o Y < = u’j <
SIJTJIWQW’J"IUWH‘QNﬁZJLﬂﬂ "]N’E)i’)ﬂ]lWN]liJW'iﬂllﬂu ADINYDULNULNYT 2-3 ATI LLASAITIND
A Y Y o <3 = 9 [ A [ YR ~ =\
Lﬂﬂ?ﬁ]ﬂiﬁlﬁi‘ﬂﬂTﬂiu 5-7 U LWiWSﬁﬂﬁLﬂlllﬂEJ’JGlITJI‘WﬂW’NUﬂ@uﬁiﬂﬁﬁﬂﬂnﬂﬂmlﬂzﬁmwEN

o o q ¥ o oy = Y

1-2 Ju g Taanmaesiln I lduasgiuanuiiaaianag Tssnugaamnssudsems (nsu

AHIMTINBAT, 25490)
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9 o  JIa =
6.4 ﬂlT?IWﬂﬁ??uwuﬁ‘ﬂu%ﬁ 2

9 @ I =) I @ 4 a [ d A =R o
"’U'I’JTWﬂ?i’JTL!WiJ‘E@‘IJVIi 2 L‘]JUWH‘Q‘IJE]\HJﬁWTVIfﬂa‘c’JLﬂ‘HGliﬂWﬁ@li UDTYONIUBBN
1Y a o 3 = a [ 1 1 a o A
11y 48-50 Su waraainaanailasn 1,800-2,300 A lansuse'ls uazwananilnanlonlaen
a [ v v a 4 a
1,200-1,400 nlan3uae 15 Tanuvnulszuna 14.5 83euUiad 1n1uMNu nsed uaz lida

il Fumngdmsugaavinssunlsgiluazui Taainede (NTUINMIINBAT, 2549%)

I InannugnrauReiugouns 2 lennmanausznieaoiugun SSwi
114 /U KSei 14004 1130 [(sh2 Syn29 xKS1) x Suwan3(S)C4]-F,-S,-24-2-4-2-2 1INHANT

v J o I = ~ dav Y 9 ] ] a
nagoUWUE 314 7 99 1Wua 6 1 (W.a. 2537-2542) NgudIdedn Inadvhaisna

E]

o

1 o da =) Y g’ C-Y :/l A 3’ C-Y A Ao 1w
wuugouns 2 mhwidninaa sialaen vaztimindnaalenilaennaganiiug
a ~ 9 I ¢ & Ao (=Y ] a Y o 1
auns 1 lulesisudwaaida 1azANuHIUGINI UANUUY tazsama Inaneeiy uall

LY [ AN o oA & Jaw 9 Y '
A Tugn I uasidnyazN19IMSINEAILIN0E19ANI FaguedIeu Tnanaz11¥a

] aln ¥ "o oA = 1 [ = [
mwm"lmwmmawuwum 2 QﬂWﬂiﬂlmzlﬂﬂ%uiuﬂ W.f1. 2542 (I"]fﬂﬂfﬁl uazne, 2544)

V=2 oy A o o 9 o da A
fﬁ'wa (2546) llﬂﬁﬂi&l’lﬁ%835314'3']\3911'!1/]H’ill’lgﬁ'mﬁ’]ﬂiﬂm'l'JIWﬂﬁ'nuwuﬁﬂuﬂi 2
1 A Y a oa/’ = A a a [ 1 1
wu szezilgnilimanaanwldongegaieo szog 25 uamAs (2,230 nlansuae 1s) Tu
9 Y, 1 a Ao 1 d‘ 1 oy v 9
ﬂ']llﬂmﬂWWﬂJ@\isUu']ﬂP‘JﬂWU'J'] 3$ﬂ$ﬂ@jﬂ 30 LBUALNAT Nﬂlﬂﬂluqﬂiﬁﬂ]ull']ﬂ‘ﬂﬁ‘fﬂ AIUUINUNAY
Y 2 A g Y a Yo o 9 A
ﬁﬂﬁaﬂﬂ’]ﬂlﬂﬂ!ﬂﬂﬁp‘lﬂﬁﬂllaa ﬁgﬂgﬂ@lﬂ 25 IBUALNAT Gl‘ﬁu']ﬁ‘l:!ﬂ@]u@’fﬂq@iiﬂ 9 4,362
a [ ] A o a d v Y 9 Y .
ﬂjﬁﬂill@]'ﬂllﬁ AU UIUIATICH WU @]u‘U’]'JIWﬂﬁ'J']Uﬁ@Glﬁ Crude Protein 10.00

1o 1Fud, Crude Fiber 33.94 1o315Ud 11ag Crude Fat 2.23 1losiGus

Y= 2 o dY o da A Ao
auEN HazAUY (2546) TAANYIHAVOUNAAWNUEII INANNUHUTOUNS 2 NiliaD
a a LY ' <3 ' ' o
msws Ay Tauazgunnilnga wud vinawaa lilinadennusen anugadu anweniln
[ g A J 3 J a ad g} Y :/’ A
oy Tuesnaonuaz vy ey uned nesisuannunny wanaafithniniindnnulaen
A 1 a 1 o U A g A ' dy Ao o <3 °
sazonilaen uaszlinadeswauinimnuneinenui auilmwaannunaamsoi liign

18 ualumal fiiawaaswwsewaai li'lddavunas liazainlumsdfiiaguasnm
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7. anmimluidernunaendulzsanldlumsdnm

A o 1< @ A Qy a A A A Qs’ a o +
nlaendulzsatluiaqmasnidunisnmasninin lssnunaadulzsanseilouas
iesnntsenalnedi Tsenuraadudesanszilownnnidi 30 Tseau @uanss, 2541) Tudl

[

Y v 2
w.A. 2549 szmaneliiiioflgnduilzsasaunailszmenlszun 629.199 15 wanaaduilzsa
Y o w a o YA A @ = Qy a ~
2,597.770 A (@1INNUATHININTINBEAT, 2549) W Iunlaenduilssamasnalulsuun
1 A (3 S A a A [ 1T A [
wn wuaenduilzsavziilsnunsagasnilszua 9.9 nfunen laniy (Tran and
[ Y] { Aaaa I
Mitchell, 1995) Tran et al. (1998) 18013 nldendulzsaovudalidgnsenilunsa pH 3.4
@ @ [ [ { J [~
luldenduilzsaiilodulzsailumsgaduilszinn bioadsorbent  NosAdsznounamilu
wag lad antduuazunuily Flsznoudrenyilsdurian1en 1u vywnenda (-OCH,)
1 a 1 a ] ) 1 Y, %
vy laasonda (-OH) nagnyil Tuda wyilsnsumariililszaay (negative charge) FIA1N1TD
R NIUTegad (chelate or adsorb) NUlszquINvRs Tanzh ldinamsisenouiFadon

= @ o A .
yod Tanzwiin Fuilunalnmsgadulanewinuuunanilasuloaou (Baig er al., 1999)



d ad
gUnsalnazisms

gilnsel

<} v JA
1. [aaNUINENADDN

E]

3 9 o JIa ~
1.1 LiJﬁﬂ"llTJIWﬂW’NUWH‘E’E]UVIﬁ 2

. Hoad
2.1 38 (NH,CO NH,)
2.2 Twunengoula'leTasunoala (KH,PO,)
2.3 TnunaFeunas'lsd (KCI)
a Jo
2.4 FIndgala (ZnSO,.7H,0)
2.5 wosauey Tudisudama (Fe(NH,),(SO,),.6H,0)

<
2.6 HanANNe (Fe-diethylenetriaminepentaacetic acid, Fe-DTPA :10%Fe)
A [y
. wasndulysa
A A FY A a = a =
aunlslumanaasd Ao gaAUMIAG LAzgAALANYT
2 A 9 < o [} Aa A
C1n5eale s lumsinualogaauuaz e

. gunsalnFlunsTinneidedadnuas ity
6.1 Atomic absorption spectrophotometer

6.2 Spectrophotometer

6.3 Micro Kjeldahl distillation apparatus

6.4 pH meter

6.5 Electric conductivity

6.6 Digestion apparatus

a

6.7 doUAIUANGUHAN

U

17



18

6.8 1A30994 2 Az 3 AuKUa NANVaZIDA 0.01 uag 0.001 AT
6.9 1A309UAAIDYIAU LATALUNTITOUAL YU 2 HadUAT
d‘ % 1 A
6.10 1ATDIUAAIDEINY
o A sa A A A
6.11 gunsainsuiulumsiangiauuazisuazlumsignivsmaaenluson
NAADY

Ado o a o (] Aa A
6.12 mimmﬂ%1!;1]11111miam‘nsﬁm’ommuuax‘ww

= Y a wa
1. msAnywazmInaaedlurol{iams
= A A Aq Y ' Y
1.1 msAnwantiavesaunldlumsnaasinougnina Inariu
o w 1 a a = a AAd A o = a
MFIPI1AUYAAUMIAALAZYAAUANYTNNVNITLAVANINAN 0-15 IFUAIAT 91N
9 @ o J Y
11239 INAKNUVDANBATNS IUIIHIAUATEITIA taz1nuaatin Inaruved
o o ~ o w =& Yy v A A ] A A 3
NEAINT TUTIMIAET2YT Mua1ay i lunsuaennouiuLaz AN IN NN 1N
AuNiMINa ey ualiazideasouRILAZINTIVUIA 2 HadwaT LagiuIiMINaATIE
A AR LA VDI

1.1.1 Saammaail Iihaueedu

) Y
Ufnseau (pH) alaeldinTos pH meter 805 18UsENINAUADITUMINY

1: 1 (Foth et al., 1996)
1.1.2 Ansenautiamanivesnu

(1) Usmadunieiagludu (organic matter) 1a® Walkley and Black

Titration (Walkley and Black, 1934)
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@ USmalearesaniuilss Toan (available phosphorus) afalagis

Bray II 11a231A5 1241 1A8 colorimetric (Bray and Kurtz, 1945)

3) Usuawaiuana/asuld (exchangeable K, Ca, Mg) laganadaie

NH,OAc pH 7.0 1azIAAIBIAT4 atomic absorption spectrophotometer (Pratt, 1965)

@ YsinananigersidluilizTend (available Zn, Mn, Fe, Cu) Taoada
#18 0.005 M DTPA pH 7.3 waz3adIen3 09 atomic absorption spectrophotometer (Lindsay and

Norvell, 1978)
1.1.3 Anserautianiemen muosau
dy Aa a o as
{HOAUIATIZH 1A8IT Hydrometer

= va A o =q Y
1.2 ﬂ?iﬁﬂ‘]&l'lall‘ﬂGl"ll@\?l,ﬂaf]ﬂﬁﬂﬂgiﬂﬂiﬂf{luﬂ'ﬁﬂﬂﬁﬂﬁ

o w 1 = [ d! Y (Y] 3 ) A [
hdedruldendudzsauraauuie vasamimimlaenduilysa ldua uag
Y

o a 4 A = A =] ~
ummmwﬁﬁumm@mu"lﬂﬁmazﬁmmmqmu JU

I 1 o 9 A [ 1 1 A
1.2.1 anuiunsa-are (pH) Ialaslmasos pH meter oas18IUIzHINNUUADN

v
AulzsaneunInu 1:5

4
1.2.2 U5malulasnunanu (otal nitrogen) goseaie lng H,SO,-NaSO,-Se

mixture 1182 AR5 Kjeldahl method (Jackson, 1958)

1.2.3 Usmnuneanesanaviua (total phosphorus) dosdainlay H,SO,-NaSO-Se

[ a, @ 4 v
mixture 1AL 3AAI83T vanado-molybdate yellow color (‘V]ﬁﬁ&l UAZIIINY, 2542)

1.2.4 Ui TnuneGeuianug (total potassium) d08aa18 1Ay H,SO,-NaSO,-Se

@ 4 @ -4 [
mixture 1182 IARIBIATO atomic absorption spectrophotometer (Ne1ild LHATIINY, 2542)
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a = A A Qg)/ (] 9
1.2.5 Usmnauaa@eutazuuniiFeunaviua (total Ca, Mg) Tﬂﬂ‘c’]ﬂﬂﬂ?ﬂ HNO;-
H,SO,-HCIO, acid mixture digestion HazInAI8IAT 04 atomic absorption spectrophotometer

(Werild waz 935nY, 2542)

1.2.6 UYS119851991413 (Zn, Mn, Fe, Cu) 1a8808828 HNO,-H,SO,-HCIO, acid
o 4 o 4 [
mixture digestion 1azIARI8LATEY atomic absorption spectrophotometer (NAY HAZWINY,

2542)
2. mstlgndninalseunaaes
] < [ dy
uismInaaeuilu 2 MInaaed Al

A =< 1 < o = A o 1 Y
2.1 NMInNAaaedn 1 : ﬁﬂBWNaﬂﬁﬁlﬁmaﬂ danzd uaztaondulesa ﬂﬂfﬂﬁﬂ@ﬂ%

<3 o a a FY A a =
Man ’G‘waﬁLLﬁZWﬁNﬁ@]‘"@\ﬁﬂ'ﬂWﬂﬁ'ﬂUWﬂQﬂﬁluslgﬂﬂu@ﬂﬂa
2. 1.1 URUNITNADDY

uwuwumima@muudumaaﬂ (Completely Randomized Design, CRD) 1l

Y Y
7 A1FUMINADDI 3 1 A1

f5un 3 lddang@swnui]e NPK (Zn + NPK)

f¥udi 4 Tamanlugy Fe(NH,)(S0,),.6H,0 Samfudsnzduazils NPK
(Fe(NH,),(SO,), + Zn + NPK)

o v A 1 <] 1 v o = +

dsui 5 lamanlugy Fe-DTPA saunvdanz@nazile NPK ( Fe-DTPA

+Zn + NPK)
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#1507 6 lauldenduizsa 6as1 6 nfuaeau 1 Alaniu Taunuile NPK
(Pineapple peel(6) + NPK)
d15un 7 ldnlaenduilzsa 80319 nfuasan 1 Alansy 9awnuils NPK

(Pineapple peel(9) + NPK)

TagTuTasiou ldlugigse (NH,CO NH,) 6131200 mg N kg soil
Woarosaldlugl TwunadonlaleTasoueaia (KH,PO,) 80351 150 mg P,0, kg soil
Tnunandeonlalugl InumaFouanelsa (kch uag Tnunadou'la laTasnuemla das
150 mg K,0 kg soil d@wumanlalugy Fe(NH,),(SO,),.6H,0 11ag Fe-DTPA $n31 40 mg Fe
ke soil danz@ldlugil znS0,.7H,0 601351 10 mg Zn kg ' soil Agne@I0aeAY fo azulaen

Fuilzsauaazdisunminaaoidinandnedu

2.1.2 MSIATINAIOUNAY
o w [l a a = A 3 9 a A a Y I
mm@Emﬂmgﬂﬂumﬂamm@mﬂumuwu IAHHEINNYODN Nﬁnﬂﬂmﬂu
dy = [ A Y a o' 9 v a a % 1 9
IUDIAYINU !W@Glﬁ!ﬂﬂﬂj'luﬁll"ﬂﬁw@ UAIWIAU 7 ﬂIaﬂiNﬂﬁl 1 DTN Tﬂﬂalslfﬂ3$ﬂ'NGU‘Ll'lﬂ
1 o a [ o a
LﬁuﬂWﬁut’Jﬂﬁ’NﬁHuuu&TJ 28 I UNUUNT !&JUWWﬂuﬂﬂa1\1ﬁHu§'}uﬂ'}’J 21.5 IBUNUANT Llﬁgqxi

28.5 IHUALUNT
2.1.3 Msilgn
o w 1 a d' = 9 a [ Y o+ [
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auiAaualsgmsvesau AAnTIEH
Soil texture” Clay loam
% sand 32

% silt 30

% clay 38
pH” 7.8
Organic matter (g kg )" 34
Available phosphorus (mg kg'l)ﬂ 1
Available potassium (mg kg )” 90
Available calcium (mg kg )™ 13,000
Available magnesium (mg kg'l)ﬂ 220
Available zinc (mg kg )" 0.6
Available manganese (mg kg_l)g 71
Available iron (mg kg )" 1.4
Available copper (mg kg_l)ﬂ 0.8

NUULY v Hydrometer method

- pH meter 1:1 H,0

¥ Walkley and Black method (Walkley and Black, 1934)

. Bray 2 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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¥
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TUUAVDNYAAUANL T NUINIANT meag‘lumﬁm 3 WUNYAAUANLTUIUDAU

I a = Aa a A v a (Y [ T A v A (A
WuAuie) (clay) pH 7.6 ﬂimmaumﬂmqluﬂu M0 20 ASUREN lansy HaSuw

[ i (Y a a w " A @ a
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Soil texture” Clay
% sand 31
% silt 20
% clay 49
pH” 7.6
Organic matter (g kg )" 20
Available phosphorus (mg kg'l)ﬂ 48
Available potassium (mg kg_l)s’/ 228
Available calcium (mg kg )™ 12,852
Available magnesium (mg kg_l)ﬂ 444
Available zinc (mg kg )" 1
Available manganese (mg kg-])ﬂ 3
Available iron (mg kg )" 2.8
Available copper (mg kg )" 0.8

NUYLY Y Hydrometer method
> pH meter 1:1 H,O
¥ Walkley and Black method (Walkley and Black, 1934)
Y Bray 2 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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pH 4.2
Nitrogen (%) 0.74
Phosphorus (%) 0.23
Potassium (%) 1.84
Calcium (%) 0.51
Magnesium (%) 0.04
Zinc (mgkg ) 8.6
Manganese (mg kg') 79
Tron (mg kg ) 126

Copper (mg kg 1.4
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AUAIANG
ANUTUTUMAR USmaunnianun

MTUNITNAADI (Haansuaen lansu) (HaaniuAonIzaN)

in AOK in MDY
Control 51.81 82.75 0.22 1.09
NPK 63.40 87.83 1.54 3.82
Zn + NPK 67.73 92.56 2.02 4.33
Fe(NH,),(SO,), + Zn + NPK 67.48 94.25 2.80 6.07
Fe-DTPA + Zn + NPK 60.56 93.35 3.25 5.75
Pineapple peel(6) + NPK 68.06 82.27 2.45 5.26
Pineapple peel (9) + NPK 71.79 98.90 1.87 5.64

9
%

m31awuInd 2 anudududenzuazdSunadainzdnmualudnInannuiilgnlu

FAAUAIAD

ANUTNTUF N d USnadans Aavua
MIVNITNAADI (NaanSuaen lansu) (HaaniuAonIznN)

iln CRER in MO
Control 27.81 7.83 0.12 0.10
NPK 24.75 3.73 0.50 0.19
Zn + NPK 27.17 17.10 0.81 0.82
Fe(NH,),(SO,), + Zn + NPK 29.02 15.42 1.21 1.00
Fe-DTPA + Zn + NPK 24.06 19.13 1.29 1.17
Pineapple peel(6) + NPK 17.98 11.00 0.64 0.68

Pineapple peel (9) + NPK 19.50 15.31 0.53 0.88




v 4 H
ms1awuandi 3 anududululasu vazdSua luTasnunmualudnInannuilgn

Tugaaumng
. anududuluTasion U5 luTastousianua
MIUMINADDI e L,
(Lﬂﬂil“]ﬂ!@]) (HaanIuavnNIZnIl)
#n MDY n ADHY
Control 0.74 0.50 31.46 63.82
NPK 0.89 0.88 210.58 385.61
Zn +NPK 1.01 0.70 300.40 332.37
Fe(NH,),(SO,), + Zn + NPK 1.14 0.63 472.11 406.44
Fe-DTPA + Zn + NPK 1.13 0.61 610.48 375.60
Pineapple peel(6) + NPK 1.09 0.65 389.77 401.41
Pineapple peel (9) + NPK 1.04 0.89 278.25 502.20

v Y 1
ma1awuInil 4 anududureaesauazdsuaroaresanaualudninaniunilgn

Tugaauaiag
. anududurlealosa UsnalealeSaianun
MTUMINAB0I . R
(osidua) (IadniuAenNIZn )
#n ADE N MDA
Control 0.28 0.17 11.97 21.93
NPK 0.31 0.15 74.36 65.79
Zn + NPK 0.25 0.08 73.67 36.89
Fe(NH,),(SO,), + Zn + NPK 0.22 0.06 88.13 39.19
Fe-DTPA + Zn + NPK 0.27 0.07 146.97 40.03
Pineapple peel(6) + NPK 0.32 0.14 114.88 81.57

Pineapple peel (9) + NPK 0.39 0.26 101.42 145.59
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d' Y 9 = a = oaj 9 ~
MINNNUINN S ﬂ’J"I‘JJ!,‘lJlJGUL!IWLL‘VI’dL“])’EJlILla$‘]Ji‘JJ”IﬂlTWL!“I/IﬁL“])’EJﬂJVI\‘]ﬁiJﬂGlu"IH?IIWﬂﬁ’311!1/1

Ugnlugaauand
. anududu TnumaFoy USwna TnmenFenitanua
MIUMINAD0Y b o
CIRHERIT)) (Haaniuaensza1)
N A in ADH
Control 0.98 1.01 42.13 131.57
NPK 0.85 1.31 206.29 572.09
Zn +NPK 0.69 1.34 205.69 583.57
Fe(NH,),(SO,), + Zn + NPK 0.61 1.08 253.48 631.16
Fe-DTPA + Zn + NPK 0.64 0.93 342.77 698.45
Pineapple peel(6) + NPK 0.60 1.73 216.38 1083.97
Pineapple peel (9) + NPK 0.87 2.05 228.77 1160.20

a Yy 9 < a I 3 9 A a
ANTNNUINN 6 mmmlmmmaﬂLLamJimmmaﬂ‘ﬂmmclwunTWﬂWJmﬂﬂQﬂsluﬁlgﬂﬂu

anlys
Y < a 4 o

. ANTULUVVUVULTAN °1J3mmmaﬂmmm
A5uMInaand e e

(Mﬁaﬂﬁnﬁ@ﬂiaﬂﬁﬂ) UaanIuNDNIZDN)
Control 61.35 1.11
NPK 69.38 3.15
Fe(NH,),(SO,), + NPK 79.50 443

Fe-DTPA + NPK 73.38 4.50
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v 4 H
ms1awuanil 7 anududu luTasnuazdSua luTasnunmua ludn Inannunldgnlu

FAAUANYT
. anududu lulasou s luTasnunmua
ATUMINAT0Y b R
(CIRHERT)) (Haaninaenszn1l)

Control 0.47 83.82

NPK 1.70 762.00
Fe(NH,),(SO,), + NPK 1.66 919.49
Fe-DTPA + NPK 1.26 773.04

v Y 1
ma1awuInii 8 anududurearesauazsuuoaresanaualudninaniunilgn

luggaauanyys
. anududuneailosa sinaloanesannua
AsumInaaes v e
GIRHEAT)) (TadniuAvnNIZa 1)

Control 0.14 25.89

NPK 0.20 90.96
Fe(NH,),(SO,), + NPK 0.18 98.03
Fe-DTPA + NPK 0.18 109.89

~ Y 9 a a a o ) A
MINNNUINN 9 ﬂ3']11L“]Jll"UuI‘WLWIﬁl“]ff]llllaS‘ﬂ'ill']ﬂlIWLWIﬁ!%ﬂuﬂﬂﬂﬂﬂiuﬁlﬂ?IWﬂﬁfﬂuﬂ

Ugnlugaduanis
. anududuTmmadon  USuna TnumaFeunaua
MIUMINAADY by .
GIRHEED (UaanIuNBNILN)
Control 2.00 266.70
NPK 1.95 851.95
Fe(NH,),(SO,), + NPK 1.90 902.94

Fe-DTPA + NPK 1.70 1083.99
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1. ﬂﬁﬁ?fﬂau (soils reaction), pH (auﬂ'@ﬂ1 =1:1)

(Land Classification Division and FAO Project Staff, 1973)

FZAY (rating) Wely (range)
NIATANIN Extremely acid <45
N3N Very strong acid 4.5-5.0
N3ALLN Strongly acid 5.1-5.5
nsatunai Moderately acid 5.6-6.0
nsaaniloY Slightly acid 6.1-6.5
NAN Neutral 6.6-7.3
ANODU Mildly alkaline 7.4-7.8
anthunan Moderately alkaline 7.9-8.4
AL Strongly alkaline 8.5-9.0
AN Extremely alkaline >9.0

2. 'Sum?a‘img (organic matter) (% organic carbon x 1.724)

FZA1 (rating)

Wely (range) (g kg-l)

[
o

A0
A

' Y o
ADUVIIAT
SIRITRRR
ADUA g
qq

gaun

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

(VH)

<5

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

> 45




3. 151 luTA519U3U (total nitrogen)

79

FZA1 (rating)

Wey (range) (g kg_l)

&0 (VL)
M (L)
1hunan (M)
G (H)
g (VH)

<0.25
0.50-0.75
0.75-1.25
1.25-1.75

>2.25

4. USmamlearesandluilss Tead (available P) (Bray II)

FZA1 (rating)

Wey (range) (g kg_l)

v
o

AN (VL)
&1 L)
Aoudnad (ML)
1thunan (M)
Aoud19ga (MH)
G (H)
N (VH)

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

> 45

5. USwna TwunanFouiiiualse Tomd (available K) (NH,0AC)

FZA1 (rating)

ey (range) (g kg_l)

&0 (VL)
M (L)
1huna (M)
G (H)

N (VH)

<30
30-60
60-90
90-120
> 120




6. anuan)aguld (exchangeable base) (NH,0OAc)
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WY (range) (cmol, kg_l)

FZA1 (rating)

Exch.Ca Exch.Mg Exch.K Exch.Na
G‘%mm (VL) <2 <0.3 <0.2 <0.1
&1 (L) 2-5 0.3-1.0 0.2:0.3 0.1-0.3
1hunais (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7
a9 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0
N (VH) >20 >8.0 >1.2 >2.0

7. mmi;uamﬂﬁﬂmmﬁ"laaau (cation exchange capacity)

F2A1 (rating)

Wl (range) (cmol (+) kg')

[
o

A0
A

1 9 t;
AD UV
IR

1 9
ADUUINGA
9

g0

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

<3
3-5
5-10
10-15
15-20
20-30

>30

IS VL = @13n (Very low)

A% =@ (Low)

ML = Aoud19d (Moderately low)

M =11una1s (Moderate)

MH = ﬁaueﬁjnq 1 (Moderately high)

H =4 (High)

VH =qn (Very

high)
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Quantity SI unit Conversion equation
Electrical conductivity dSm’ | mS/cm=dSm"
1 wem = 0.001 dSm’

Cation exchange capacity cmol (+) kg_] 1 meq/100g = cmol (+) kg>l
Anion exchange capacity cmol (-) kg_] 1 meq/100g = cmol (-) kg>l
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 "

ng kg Ippb=1pgkg'

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

mg L’ Ippm=1mgL’

pgL’ Ippb=1HgL"
Density Mgm® lg/cm’=1Mgm"~
Specific surface m’ kg’ 1 m’/g =1000 m’ kg
Pressure kPa, Mpa 1 bar = 0.1 Mpa
Radioactivity Bq 1Ci=3.7x10" Bq
Rate, Yield kgha' 1kg/10a=10kgha'

Mg ha' 1¢/10a=10Mgha'
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