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Ratchanee Khumdech 2010: Response of Sugarcane Grown on Coarse-textured Soils to
Chicken Manuring and Foliar Application of Zinc and Iron. Master of Science (Soil Science),
Major Field: Soil Science, Department of Soil Science. Thesis Advisor: Miss Suphicha

Thanachit, Ph.D. 124 pages.

Growing sugarcane (K95-84) on coarse-textured, Satuk (Typic Paleustult) and Korat (Arenic
Haplustult) soils in farmer’s field of Sikhiu district, Nakhon Ratchasima province, was aimed at
examining the effect of rice husk-mixed chicken manure and Zn, Fe foliar application on cane yield and
nutrient concentration in leaf of the plant. The experimental design used was 2 x 6 factorial in
randomized complete block with four replications, comprising two factors as follow; 1) no manure and
chicken manure application (1,000 kg/rai) and 2) no foliar application, Zn foliar application (3 kg/rai)
once, twice, and three times, Zn+Fe application (3 and 0.8 kg/rai, respectively) once, and twice. This
application was conducted at two-, three- and four-month after planting. All plots were added with
complete fertilizer (15-15-15) at a rate of 20 kg/rai as top dressing with urea mixed with 13-13-21, each at
the rate of 20 kg/rai applied three- and five-month after planting. Top visible dewlap leaf was collected at

three- and six-months after planting for plant analysis and cane yield was harvested at 10 months of age.

Results showed that the application of chicken manure in Satuk soil gave the yield of 15.6
tonne/rai, which was significantly higher than that of the other with no chicken manuring (13.4 tonne/rai)
but the result was in contrast to the yield obtained from Korat soil. Besides, growing sugarcane on the
latter soil provided significantly higher above ground biomass (16.9 tonne/rai) with the application of this
manure than with no application (14.3 tonne/rai). The application, however, statistically reduced CCS of
cane in both soils. Single foliar application of Zn and two-time application of Zn incorporated with Fe
tended to give the highest cane yields of 16.0 and 8.0 tonne/rai when grown on Satuk and Korat soils,
respectively. When applied Zn twice and Zn and Fe twice with chicken manure added before planting

tended to offer the greatest cane yield of 17.3 and 9.1 tonne/rai in Satuk and Korat soils, respectively.

The application of chicken manure lowered Zn concentration but increased Fe in leaves
compared to those without this application. Zinc foliar application enhanced a concentration of this
nutrient but when applied together with Fe, there was no effect on Fe concentration. Cane yield relatively

correlated to N concentration in three-month old’s leave and to P and K in leaves at six months of age.

Student’s signature Thesis Advisor’s signature
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o 3 d’ 9 A
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) 3 d’ 9 A
319U 2 AFY 11DDBYDTY 2 LAY 3 1D
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o o { o [ Y] < a 1Y) a o
f3UN 5 (T5) msdledanz@swnuileman 3 Alansu znso, + 0.8 Alansu
IR RN o o A v A
FeSO, Av l5aanse) malu $1u9u 1 a3l iedeseny 2 o
o o { o ] [ < a Y] a Y]
f131N 6 (T6) msTdledanz@swiuileman 3 ATansu znso, + 0.8 Alansu
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4. msgnuazmsguasnudoy

A a a =< ) a a Y 2 . 1%
uilasnaassiiluduyaduadn sins loszidaduaiulaeld loda (ripper) wag91N
4 4
o o o\ a a a J o [ 1 o @
wuims lodlaaudae lovuma 3 Nealidszana 1 019iad imslayalaunay awdisy
0311 a g <3 Qy Y Y o 1 9
naaod 1Ny lawswaudle lovumada fN9ldszana 7 Ju dhimsensesilgn auani
v A A [ A I 9 4 ! A o 9 [
1.5 was aaelanughiimsdsuszezieln laanuniwessesauidimua dmsunilag
A a Yo Aa 1 = Y] 1 m v o A a
naaosiilugaauTasiy laduiiumssudaerny ua lulddms loszideaua
o Y [ 4 A o 1 v JY 9
Mn31lgnoeeug K95-84 Tui@eunguniau 2552 111139190 URUTORELUV T
I~ 1 1 1 1 v d o 1+ dy o
goatluunlnlusesilgn Tasneunaneuwug Mimslailogas 15-15-15 seanulugnsi 20
a o 1 1 1 v J o 1 1
nlansuse 13 nauneuiugaieloainiie shmsldilenauszvindlegse 46-0-0) wazilonil
9 1]
gas 13-13-21 Twlsunaumidu dns1 40 AlanSusels ulsldasensullodoserg 3 uaz s
A °o . w Y+ o w o A 4 9 o Y A
wou dmsums ijenalumudrsunaass dutiumsiedesiiong 4 2, 3 uaz 4 Ao

= v A

msquamsaiyiiy Mimsdanumsaiiguisisrdinaunewiug uazasaiiiiig
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5. MEmmuUAIEINAUIIasYBYA

3 o ] a 1 o o S o 1 a { .
5.1 NMITNUAIDYNAUNDUNINITNAODY mmimumammuﬁgﬂwmu (disturbed

soil samples) Tag1%a11191ZAN NTLAVANNAN 0-30 1A 30-60 LEUALNAT

52 %’ﬂﬁwﬁagaﬁﬂymzﬁuﬁmmuﬂluﬁuﬁ' (site characterization) Tagyanqulniiviia
249 1.5 a3 9112 wag an 2 was anudanthdaaulvaunsoueuiiudugiuinevesau
Tueni Anammnadeundeuimesuontidanuluudazsuay (191, 2547) uazIiy
fedaAumLTuRTiaaY (genetic horizon) mmfuﬁwﬁaashqﬁ"lé’f“lﬂ‘imswﬁmﬁ%mmyu
(Soil Survey Division Staff, 1993; National Soil Survey Center, 1996) gazdwunauluseay

=Y ] 4 o o [ a 1
NQUAULY (subgroup) tie 1415 TemidmsumsddazmsaroneanaluTad



23

2 o oA < v < ~ A 9 A
5.3 MINUNIDYTNINY Lﬂ‘]JGliJ’E]’E)EJTﬂ‘EJLﬂ‘UGl‘]JV] 3 91NYDA LiJE)’E)’E)EJE]"IEJ 38 6 1ADU

A ) a J a
Lwaumnmiwwﬂﬁmmmsazﬁmmmmﬂuiu
o 2 A a v A A v A g Y
54 ‘VI1ﬂ15lﬂﬂlﬂﬂ’JNﬁNa@]ﬂ€lEJfJ’E]ﬂTI’t’)WEJﬂSgiJWm 10 19U Tﬂﬂﬂl@yjaﬂlﬂﬂﬂizﬂ@ﬂﬂ’lﬂ
2} o 1 a o o o o ' 4 a oy o
umuﬂmumﬁaﬂu A1UIUAT AITNY1IAN mmuﬂé’m Lé{'umquﬂﬂanﬂé'm AANDAUITUN
TR LUAZAUNINANNHNINY (CCS)

a da
6. MIIATITHAY

o w 1 a i g 2 1 ]
u1$5]'JfJfJ"Nﬂuﬁlﬂ‘ﬂﬂﬁ]ﬂWﬂﬁHTNNWﬁQﬁNGlﬁ}LLﬁIQ VALASTOUNTUASLNTIVUIA 2

Aa A QBJ} o a Jd wAa 1 a vAa [ 3
Haawas Miniwbhwnansziauian q ludesdfianms el
6.1 MINATIZHAVTANIINENIN

] . a, 9 < @ 1 a { 1 o
1) ANUHUIMUUTIN (bulk density) TaedT 19nszuennudlegaaui lisane

Tasaadha (core method) (Blake and Hartge, 1986)

Y ' Y
2) g AudNd A8 (saturated  hydraulic  conductivity) Tae 1%

W9 UIVEIRULS (variable head method) (Klute, 1965)
6.2 MIinAIIzHauanail
= a p [ 9 d‘ A o 1A a Y o 1 a
1) Wtoxau (soil pH) IalaslmaTosiodamiesan (pH meter) 149518 1UAY
a0l uazAuaeaIsazaly 1M KCl miny 1:1 (National Soil Survey Center, 1996, Thomas,
1996)

2) USuna luTasiausu Taeds Kjeldahl method (Jackson, 1965)

3) Ysinaoaresaiituyse T (available phosphorus) 1ae75 Bray II (Bray

and Kurtz, 1945) 1dia1/suaneanesadieiniod Spectrophotometer
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4) Y3una TnumanFeuinilualse Tomd (available potassium) IAgmsafiaaly 1M
A I = Y A .
NH,0Ac Miunany (pH 7.0) (Pratt, 1965) uadialuiaInunaiBauaeinTod atomic

absorption spectrophotometer

5) Ysuamsveudunsd (organic carbon) Tae7s Walkley and Black Tritation
Y
(Walkley and Black, 1934) 91niuiihanaiiamilsuasunieingluay (organic matter)

Taoldgaseail
Organic matter (%) = %Organic carbon x1.724

6) ANINNIA nana'la (extractable acidity) 1A% barium chloride-triethanolamine

pH 8.2 (Thomas, 1996)

a { o v 4 Y
7) USuanuasiunanala (extractable bases) Fa1lsznouaie uaalde
== = a Aan [ A g
uuniiren Twaey uag Inunadiey lagdsnsanaaleaisazalg 1 M NH,OAc nilunans

(pH 7) (Thomas, 1996) uarialsunanuadieniod atomic absorption spectrophotometer

8) ﬂ'wmmmmmﬂﬁﬂuuﬂ@]"laeau (cation exchange capacity: CEC) Taamsye
¥ A g A A
azanouna loeoualoaIsazats IM NH,0Ac Miilunas (pH 7) nagunuivey Tuiioy looou
v = s Y 9 A g o ~
dreesazansTwdennas lsaanuduiy 10% luamwiilunse nduvuenTudioy lossu
udrdamisanuguaniasunna loeouuosdn (Chapman, 1965; Summer and Miller,

1996)
9) AOA31308aZANUBNAIUE (base saturation percentage: %BS) 1ASAIUININ
v Y v
Avealsuauuasiunanaldnaue vazmanimnsananald (National Soil Survey Center,

1996, Thomas, 1996) MNFAT

Base saturation percentage = Extractable bases X 100

Extractable bases + Extractable acidity
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A o 3 A I o o
10) YSunadanzduazmaniduase Tow (available Zn uag Fe) laganadie
a J A 4
0.005 M DTPA pH 7.3 Haz NIz RS uuA81nT09 Atomic absorption spectrophotometer
(Lindsay and Norvell, 1978)
a d o | =
7. MSIATILHAIBENINY
7.1 §108190908an
o o Y Iya o a Aa ~ ~ < ~ A o o Y o
MmsaadeslisanuiAuNganszeznuned (10 @ow) $1uau 5 81 udi 1l
=3 Lﬂ' a Jd 1 a o A J 9 9 a wAa OBJ} o o
Ay oA Iza Iwa Asng uazlosisuaiduleluealgiianms aniuimsaiuiw
AAUNTNANUHU (CCS) YIDDY INIAT
CCS = 0.9433 P1 (100-F)/100 - 1/2[0.9660 B1 (100-F)/100-0.9433 P1(100-F)/100]
A 1 a 9 gl Y] g’ ~ 1 g’ Y
e P1 = a1 Ina (USnasesas Tastihminveuimag Insaiazaisegluiiiosy)
1 a 4 a 9 09/ o < 09/’ ~ 1
B1 = musns (Usmasesas Tagtihminvesveaiaianuanasaleegu
S v
U1DDY)
<
F = nlosidudidulodos

9
7.2 d3unanivana aunsadiIvnNgas

Y Y
Isynanihena = cesxaintinaananan

100
9 ~ A o < ~
7.3 luoeenely 3 uag 6 o lassiimanulun 3 1neea

hared1eludeshn 1d 1o ldudesiguugiilszua 60-70 ossizaiFoa uald

= Y o a J a A Y
Aoy LLa'Ju’l‘JJTJLﬂﬁ'lgﬁﬂﬁil']ﬂ!'ﬁ'lﬂ’l’)']ﬁ']ﬁ‘ﬂﬁzﬁllclucl‘ﬂ ulﬂl!,ﬂ
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9
73.1 YSuna'lulasnuiaiua Taen1sgosaalode digestion mixture (H,SO,-
. a < a ax ) adad
Na,SO,-Se mixture) (Gallaher et al, 1976) tazinszHUTATIAeITMINaUTAITIT

Kjeldahl method (Jackson, 1965)

k4
732 Usmalearesaninua Tasnisgosaaisnie digestion mixture (HNO,-
H,SO,-HCIO, acid mixture) (Johnson and Ulrich, 1959) waznszinlsuna laeds Vanado-

molybdate method (Westerman, 1990)

a I [ 3 '
73.3 YSuna Inunadon wman uazdaned venualagn1sgesaaisnie digestion
mixture (HNO,-H,SO,-HCIO, acid mixture) (Johnson and Ulrich, 1959) HazATIzHlT

1ae75 Atomic absorption spectrophotometer (Westerman, 1990)
a d aa
8. ﬂ1§3!ﬂ§1$ﬁ%ﬂﬁﬁﬂ]ﬁﬁﬂﬂ

a 4 qgj a 4 aa
’Jmﬁi%ﬂ“f]}ﬂuﬂ’m/lQW1]@]1@Elfﬂi'JLﬂiTéﬁ"Viﬂ'ﬂﬂJLL‘]JT]JiTJIW]Nﬁﬂ@ (analysis of variance)

Y
Yo 9 @ 1 aa 9 .
TihdeyatiuuulSouneuninnuuana19n19a0a lae 1% Duncan’s multiple range tests

Y

~

' [ v 9y
(DMRT) N5£AUANUEDIU 95% A 1l
9. apuNUAZZEZNANINNINADS
9.1 aDIUNNINTNARD

v v 9
wlaanaassluinuiveunyasns Auanguan sunednl 39 IAUATIIFEN

a Ia A Y Y a wva a Ia A a Aa
ﬂ1§'JLﬂiT%‘WﬂuLm%‘W‘lfi"]ﬂ’iﬂ\‘lﬂa‘ﬂﬁﬂ1§3lﬂ51$1’iﬂuLLﬁ&W‘HﬂI@\‘]ﬂ1ﬂ”J%1ﬂj§W’JT}81

AUZINBAT URINFONBATATAS
A o =
9.2 JTeZANMIANY

HIYU 2552 ﬁ\i WHIYU 2553
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Nﬁﬂ1§ﬁﬂ‘l&l1!!ﬁ$§‘iﬂ‘§ﬂiﬂﬁ

1. anvazIazaNTA19dsEMSVRIAUAIINY

a @ I a d" ) a a A 3
audumuveaanaass uduierey 914 2 v3na Tasluusnui 1 Huye
a a 1 a3 a
AUEAN (Satuk soil series: Suk) HazDFIMN 2 1JugaAnTAT1% (Korat soil series: Kt) (1T
v d‘Q lé N @ v v \ dy
Wanaw, 2531) Falidnvaziazauianilszms asae lii

=<

4 & o
1.1 anwna llvesiuiiany
a & a ! @ o 9 A A @ ' A @
AUNIADIVTNUTMIHAUINNINALABUIININDIDUNINAIBgUNIT U IR
Y 1
ANANVDIUNT 1Y NuNoggenInszaunziailuna1s 331 uaz 334 WATAWENY dnvag
a Y A = o 1 Ao Y 9/3’ 2 a3
Amiiuilugnaduasuaia Innumasueglunideiesas 2-3 anwawnsa lihdudulas,
1 :l Y Aa a 9 :l ya ~ ] = g 1
ms3 lnathwenhmihmauihunais uazlugguds wushldaunszauanuandua 150 uag

130 suAuasad I luaunsu uazadnamudiay

1.2 qulianNdugIuIneauuvoIay
a 2/' a I a K =\ gl AR A [V Y o a
AunigeIuInauauan UnMsszuieianifliunals anyuzveIntdaal

< A Yy o a ~ =
HJ'L! Ap-Bt-Btg (MNn 1) u,ﬁmalmwuaﬂymzmiﬁwmumummummaﬂ

a a == cy = 031 9 dy a
AUVUMUNTEI 0-30 ruAas Umihatazwuyalszmihvay oAy
I Aa 1 Aa I o I
Wuaunsedusn audlunsathunarsdensadeun pH 5.0-6.0) 1 lassaradlunnudon
A a = a a Yy 9 ' A 1 = o '
IMATUYLNUIUIAALIDIADIAZIDEALIN VAINAINUUDITATIAT19UDY dIUAUANANAILA
Aa A AaAa g} Y = :I 9
30 iudwasas il Auildhaady suy vazsuyilum wogadsg@hamadueazuasu
A d‘ (% =1 a a =4 1R 1 d!
massiszauaNuandszna 50 uawasas ) Tagluduadanwuyailszedannings
[ o J v [ g’ YA A 1R l dy a I a 1 X A [
duiusnuszauiiladunedanndi ieawiuaunsiglusivaudsausiulunsie
A I {
Tassardvesduiunuudoumdsnyuuuvmaazidoatunalnaunais AnuamMuUes
a I 3 [ a a
Taseadaes Awilunsadniios Dansadaun (pH 5.0-6.5) LaziimInasuAIveIAUMTe)

A3 a qul a J
mm@u“lu%uﬂumq
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yaauaan
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a v Y o A o Hq v -
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1.3 auiianeamenInueean
a z a a = a L} a o 7 1
AuNIaoIUTNUANUUNIS Y MIAvUIANI180g TUN Ty 855-875  NTUAD
alansu Usumeyniavinansiontleegluiide 49-61  nSusenTansu nazlSuaeynin
9
vaauHeIeg lunde 76-84 niueen laniu uaz luduauaislilsmaeymavuanse
AN eutls nazvaaumiien ogluiide 563-855, 67-277 uaz 64-176 nsu@on lansy
MUAIAY (13190 1) TagmusIn WU In13nseagoynavansteluauuuunninay
J ~ a = = Y A é’ = Y I X
an luvaznoyniavuiaantedrNuud Ty uaiuauan uaadldiiudanis
4 a < 4 @ 09.: a
NAOUEITING (lessivage) VDIBUNIAVUIAAN LAZATZUIUMSIAADUIIB TAQIINFUALLIU
y A a 09// 1 o Ya = A ]

(cluviation) Tlazauluausuais i ldauasuvuiioymavuiansemaseguin (Buol e dl.,
2003; Soil Survey Staff, 2006)

A o 1 A = dy a A v o J

diovha sz lieulszaniodunnamseaumasuuaasnnudusiug

2 Y

YOIDUNINAY WU AUTIdeUTIUTAeg lunguAliioneuaaoariAaaY TagAuDull

9
a 1 S A

dy a I a 1 a [} Aawv A 1 = I a 1 = A
ieauiluANNI 85I tazgdualieauad luNdeauNI 1w MDA uANI W UNT 18 Faan
1 dyd Y 2’ o = o dy Y a Fa 1 =~ 4
maniifianuansalumsguihdnanuanudu A uaula v uazlinnugauauysol
Ao a a =& 9 I A A
ANTITNVIAA (18, 2533,1528M, 2536, Sanchaez, 1976) TagmwizAULY 008l UNYN
v S v = ) vy Jyy Y & A A
foamsihaeuinannn evdenalidesuaniormsuaiinld Tasmmedeatlunsnosue
apannudadelugag 3-4 ounasilgn F29msuanne $reanmsiann 1y uazliniswan
Y v
YDITLUVTINTI081IN (Clements, 1980) tag msiar1lugiausnuesmsnsasanIa v
[ Y v
Mind1d0sanad 11U AN (HDIINMTUANABAAAY azMIazauNIaFIAIN IuNURA
o 1% = a d! = dy a d' 1 a =<
anad (Robertson et al., 1999) d115ulunsalvesaulassyalidoaunverunnluauaan
A ) ' 1 = oy 2 ' d’gj Aa A
iosnniilsmaeymanieganiniagi Temeaniaiilahieni lasm iz duriau
a A ] L] (% = 1 9 S L] a o
AulANUHUILLUIeY IusEATgIRIna UG Uateg luide 1.78-2.04 ung
o s a y A £ = 24 qu o o o
nfuAegNUIANNAS  tazluud TNy umuANLan FeliradoanasanuaianIniin
vauzAUaNa Tasdunuegluszaulunane (2.65- 4.24 iyudtunsaeda 1ug) tazedlussay
=2 9 o a A = N Vo ~ =
ﬂmﬂmmwmm“lmmmmgmm"lﬂ (0.01-5.71 Lcﬁummmaﬂfﬂm) (M1919N1) UoNINU

v A

v o Jdo 4 a a a
AUANNUTUWUDTNUNITNTSIYUDIVUIADYNIA (ﬂilﬂ"lﬂiflﬂ"lﬂ?]“]ﬂﬂﬁﬁf]“ﬂﬂ'l, 2548) Tagluau

£

] v

a o

Y Y H
vunlSuaeymavuianstegeezdina ldaaniwinihvugaududigennduauasii

3 4
miﬁmmumﬁmmwﬁu
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1.4 aviamaunlveiau

a z a < @ =K g S
aunsgesusnautunsatauinnutunaly (4.8-6.9) Tﬂﬂqu@%aﬂaﬁ@nNﬂ'ﬂN

= A = o 1 Aa P A o a
an (M1INNn 2) %Q!ﬂuaﬂymglﬂusll@\jﬂu!ﬂlﬁii’)uwuwmu']ﬂ'ﬁqﬁ (tou, 2533, Sanchaez, 1976)

v v
[ o o

Taoluduadn Wunsaguussniludulasy AulidSuadunisingiegluszdudmng

Q

= L] a o [ T A [ d' d’ [ U 9 d’d
Un TﬂﬂllﬂTﬂch‘LlWﬁfJ 1.4-6.9 nsuAen lansu (AT NN 2) LUDINNANHULIAUVDUUATOUNY

Qd’ a dld 491 ! Iya S W a [ ]
Numﬂmﬂuazqmwgwqq ﬂizﬂamu‘nmuwfmJi]zmwaiwaumaamqimuamamamq

v

520157 (191, 2533; Sanchaez, 1976; Brady and Weild, 2008) Uon11nil Ysinadunieiagil

9 = q’,;’ dy d‘ a a v A = A A
) THNaAaIMINAINAN NIHIHDIINUSNAUANUUTNIMSdEauvoUAY NN anN]

[

k4 4 H
1NManEaT Sneidsuasiniesunnd dewmai Iilsuusunseiaggeniduauiog

U

anaal (Thompson and Troeh, 1978)

M15199 1 auianianennvesauiimsany

Depth . Bulk density K sat Sand Silt Clay

(cm) Horizon (M) (cmh) ; WY ) Textural class
Satuk soil (Suk)
0-28 Ap 1.74 4.24 855 61 84 Loamy sand
28-46 Btl 2.04 5.35 767 85 148 Sandy loam
46-69 Bt2 1.90 0.72 794 78 128 Sandy loam
69-90 Bt3 1.79 0.19 785 75 140 Sandy loam
90-116 Btgl 1.81 0.05 563 277 160 Sandy loam
116-150 Btg2 1.85 0.01 735 89 176 Sandy loam
Korat soil (Kt)
0-30 Ap 1.78 2.65 875 49 76 Loamy sand
30-50 Bt 1.79 5.71 845 83 72 Loamy sand
50-73 Bgtl 1.83 343 855 73 72 Loamy sand
73-101 Bgt2 1.83 0.05 841 67 92 Loamy sand
101-120 Btg3 1.83 0.35 844 80 76 Loamy sand

120-145 Btg4 1.90 0.04 847 89 64 Loamy sand
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] 9 v v
WennsandlSnusigensluauia 2 5w wunedlussaudiasdmn
a 1 a o @ 1A @ a @ { g
Taotd5malulasnusivedlunde 02-05  niwaenlansy Usuuveadesainilu
g a o A a o 1A o a { o g
sz Temioglunde 0.3-9.0 Haaniuden lansy vazdSua Inunadeuni]uilss Torioglu
A o A Aa o T A [ A = 9 =< =& Y @
Wy 3.0-16.5 Haaniuaen lanin (A15199 2) uazliuud IuanadmuANUaNFIaoAAdeI
a a A o a Y I 1A A v 1 I 1" o W o oa/j
Ysuapunseingluau uaaslimunounisinguinstluunasdAgyeasIne1mIsHanng
a a 4 v <} a 09)1
Ay luauy (]'I,W’lajlaﬂ, 2528; Sanchez, 1976; Brady and Weil, 2008) 2614150y A9

% Y o A

a =\ A I a £ A [ ya ~ Ao dya I
JIUY GlElGl‘LlﬂWLHQVILﬂUﬁUVIS"IEJ"NLiJ@ﬁﬁW@]’J%%Glﬁﬂuﬂ‘ﬁ”l@]@”lﬁ”liwswﬂ HonINHAMIY

ot

v

a A A A a = ;d o Y [ z; [ qgj

aueny vazlUSinadumiisadneaihldanuaniolugaduunalosoudr auiusg
[} < a [

pIM59znrzazatelandnsIaisa Taomwiz Tnunadon (qlas), 2541; 53%, 2543;

Thanachit, 2006; Brady and Weild, 2008)

a Jd a A v k4 1A 1 @ o
namsaazHlsuaasmianala wudn Iaegluszaudmnn (1.02-2.34
ud luagen lansy) Uszneudleliuaunadounana ldegluszaudiun (0.01-0.15 wsu
a 1T A [ a A A d' [ 9 [l (% <; = <; a 1
aluagon lansu) Usuamunib@euiana ldogluszand1nednn (0.01-0.70 iwud Tuase
alansu) USuna TwunmFennana ldodluszaudmin (0.03-0.04 wud Tuaden lansu) uaz

1 v
Ysna TmReunana laegluszauga (0.9-1.5 isud Tuaden lansy) wagiwamaitidiun Ty
1 9 d‘ Y v Aa d' dd‘ =) S A o‘ J =)

Apud AN IdAAY (115199 2) Tunsaln TnunaFenllsunudinunamen uay
A A oaj dy A = A [ Y & ~ ) a =
uuniiBoy Netiiesnn TnunaFeundana laidlwiiosdosas 12 voulSua Inunadon

us/‘ a 1 a ' ] [ ! [ J
nanualuau vaasn Inunandouluaudnvgadugdiluduilss Tesiae W (Brady and

Weil, 2008)

A (a A o Y a ' v o =2 Yo ]
m‘mﬂimmmﬁ‘ﬂﬁﬂﬂUlﬂ“luﬂuagcluﬁzﬂummﬂmmNaelwamﬁafmzmm
A o 1 o o = ¥ = Y =
@ll@ﬂlﬂﬁ@gﬂhﬁgﬂﬂﬂTﬂ\‘]ﬂTuﬂani (‘mﬂaz 15.0- 37.4) Ll,amlLmﬂuuaﬂmmummaﬂ

(M523 2) Audianuquanilasunaa losousgluszaudmaidunn (0.3-3.8 wudluase

v
o

a o A 3 dy(:s' A a v A Aa (a Aa =

Alansu) (®151990 2) N UNAITEBIINTTTNBIAVDIAIA NI NS v 1A HeIA1
v oala A A e A 49 A da A

Usenounullsuasunisingnei (Sanchez, 1976; Young, 1976) Baluaulasiyniiioan

1 a =K =R ! Y A 1 [ (; 1
wonunnluauaandedanaldanuquanilasunnaloosuegluszaudini



d’ L2 =) a Ao =
M3 NN 2 FUUANMUANVDIAUNNINITANEN

Depth  Horizon  pH 1:1 OM  Total N AvailP AvailK Extractable bases Sum  Extr. CEC BS
H,O KCI Ca Mg K Na bases acidity bysum NH4OAc

(cm) (-----gkg----ms)  (-mm-mgkge--o) ( cmolkg ) (%)
Satuk soil (Suk)
0-28 Ap 62 53 6.9 0.7 2.8 10.0 036 0.14 0.03 124 1.73 2.9 4.6 1.8 37.4
28-46 Btl 52 38 6.2 0.6 2.8 15.5 045 026 0.04 097 1.84 7.7 9.5 3.8 19.3
46-69 Bt2 53 38 62 0.5 1.2 14.3 0.16 0.16 0.04 121 1.64 5.7 7.3 2.8 223
69-90 Bt3 52 38 52 0.5 1.2 12.5 022 026 0.03 138 1.93 4.7 6.6 2.5 29.1
90-116 Btgl 52 37 65 0.5 1.2 13.5 0.05 0.52 0.03 140 2.03 5.7 7.7 33 26.3
116-150  Btg2 48 35 6.2 0.4 0.3 16.5 0.05 0.69 0.04 147 234 6.8 9.1 2.5 25.6
Korat soil (Kt)
0-30 Ap 57 43 6.9 0.5 9.0 9.8 0.14 0.02 0.03 1.01 1.20 6.8 8.0 0.3 15.0
30-50 Bt 62 52 1.4 0.4 4.7 3.0 0.08 0.01 0.01 092 1.02 4.6 5.6 0.3 18.1
50-73 Bgtl 69 62 48 0.3 2.2 12.3 0.04 0.06 0.03 1.14 1.27 3.9 5.2 0.8 24.6
73-101 Bgt2 6.7 59 55 0.2 22 14.3 0.15 0.16 0.04 098 1.33 5.6 6.9 1.8 19.2
101-120  Btg3 6.0 54 34 0.3 0.9 16.5 0.01 0.08 0.04 1.14 1.27 4.7 6.0 1.5 21.3
120-145  Btg4 64 59 41 0.3 0.9 13.8 0.04 0.05 0.04 124 137 2.8 4.2 0.8 32.9

[43
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7.7 1ud Tuadon laniy) (13199 2) taziinud THuaaaanua1uan 1ol aung 1N
v A Y Qs/l A A 1 (4] 4 =] A
myaaea8unselag sanemsnelavessiniivilasnlassmasaisuou laoon lua dam
I 1a - '
anuilunsaliunay (Spark, 2003; Brady and Weil, 2008) Tagmmz AN UUFITMTaLauved

FIANFUINNIAUA

1.5 HUINISIUUNAY
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v 4
AunimsAneedesusina 1dun yaaudanuazyaaulasy Imsazauau

Q

a v 1 v { ' oaj a ' aa o Ja a o, A v
mie luAuaedaFanunGennuana1aItange159aan (argillic horizon) HonT15Eaz

@

A o o ) D) a A o = a 2 o qY 1
AIUDUNUUTAINIINTDIAY 35 mﬂuwmmﬂumzﬂummaﬂ 155 LBURNUUNT %Qﬂ?iﬁ@g‘lu

¥ a v a o a

o . A dy A 1 F) 9 o Ya Ao dy o w
aUaUaUDaNyoad (Ultisols) HeIINNUNNUSuuduno Uiy mﬂmuummmumﬂﬂ
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1 a a A A

4
Taofiieanommizgeianiisniiy  ugaINAUTTLUoUANUFUAULULDFAN (ustic soil

U U

a ' IS

moisture regium) WAWTDIABY IUOUAVAUGDY Ustults waziiSumdumitivnanasly

aouaNveInihanAuioanIiooaz 20 dmsuAudandsineglunguau g Paleustult 671
A H

auTasynuinlsmuasmiloaluaeouasyaasuinniidooss 20 vesFuANDMIATANAY

mileagegadsimuneglunguanlve Haplustult

dulinaasdnsazoulaiiuanaldnnnguaulng lunsdvesauadn ERVIR
mmm%’m‘imuﬂﬁu‘ﬁgqﬁmmmzumuﬂiaﬁﬁmﬁu (Soil Survey Staff, 2006) a1 Typic
Paleustult A1udu Tasmmuhiisuiioauiunionasadussuifu Lo UL s Ay
Me3tiosTaanmelusERUA AN 50 wuRLATMINGURIAY HEpann T Sesasuund

S| .
1111 Arenic Haplustult
WA A U
2. aNUAAUNDUNMINAADN

2.1 USwA 1 gaaudan (Suk)

=

a ~ o = a I A A <
AUVUNTZAUANNAN 0-30 t¥udAuas unsathunais (pH 5.9) Ui5uaunan

[

I o (] [ A [ A Aa o 1 A o a (a a s
WulsgTevvdoglussdugaliaumny 2674  Hadnsusdenlansy NUSuudunsesing

Q

Woanesa uazdanz@ndluilse Tominglusyaud Tasiisuviidy 5.10 a¥uaen Tlansy, 3.50
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1A

Naansueenlansy uaz 028 daansuaen lansu awadiau Husua luTasausiy
g 4 { o 1 @ O' 1 (Y]

TwunaFoniiluilse Towi unaFounazuuniiFouiana lasgluszaudunn Tasliauniny

0.09 NSUABNlansy 11.19 Jaanjuaon laniy 0.67 1UA lyaaen lansy 1ag 0.20 LEUA Tua

aon Tansu mudray aulianuguanildsuuna looeu 2.75 wud Tuaaen lansu

" 1A 4 vaa 1
{miNﬁ 3 UAANANUATIEUTUUAAUNDUNITNANDN

Suk Kt
Soil properties
Topsoil Subsoil Topsoil Subsoil

pH 5.9 5.6 5.1 5.5
Organic matter (g/kg) 5.10 1.40 5.10 1.30
Total N (g/kg) 0.09 0.15 0.08 0.12
Auvailable P (mg/kg) 3.50 2.25 5.75 2.50
Available K (mg/kg) 11.19 6.65 17.61 5.45
Available Zn (mg/kg) 0.28 0.08 0.23 0.12
Available Fe (mg/kg) 26.74 19.62 13.58 18.32
Extractable Ca (cmol/kg) 0.67 0.38 0.25 0.32
Extractable Mg (cmol/kg) 0.20 0.18 0.03 0.02
CEC (cmol/kg) 2.75 3.25 2.80 2.20

a 1 A o = a < A a I
AUANWNITZAUANVAN 30-60 LY UALUNT lﬂuﬂjﬂﬂTUﬂaﬁl\‘] (pH 56) Mﬂiu1mlﬁaﬂ

a A (%

A S ] A 1 [ ] 1 A [ A A a =
niulse Teaieglussdugalanminy 19.62  dadnivden lansy NUSmadunieding
[ = A J 4 = == A Y] Y
TuTasnusiu Weanesa uaz TnunaFeuniluilse Towl uaaiFonuazuuniidounadald
[ dd‘ 3| 4 1 @ c; = T @ % T A @ @ 1
wazdanz@ntluilsz Temiogluszdaudmnn Tasliauniny 1.40 nuaen laniy, 0.15 NS
Alansu 2.25 Yaansuaen lansy 6.65 Naansuaen lansy 0.38 wyua lyaaen lansy, 0.18
U@ luaden lansy uag 0.08  Naaniuden lansu muday  Aulanuguaniagsuuna

Tooou 3.25 wrua Tuaden lansuy
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2.2 USuN 2 gaauInay (K

a ~ o = Aa I o A A 3 A g
AUVUNTZALANNEAN 0-30 tuamas 1Tunsada (pH 5.1) NUSuamanimilu

a a o 1T A [ = [

d o J 1w a a
UszToydeglussdugauniauiiny 13.58  Wadnsudenlaniy Nisuusuniedng

Q

v
o

% o { & Il Y ' 1w o 1 a @
Woalesd nazdanz@ndluilse Teniogluseand Taeliauniniy 5.10 nfudenlansu 5.57
aniuaen

v o v =

Jaansueonlansy uag 023  Na Tansu audray HsualuTasmusiu

{ d 4 { o ' o o 1 1w
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0.08 NFusiaN laniu 17.61 ¥aaniuden laniu 0.25 iyua luanen laniu wag 0.03 Kua lua
aon Tansu mud1ay aulinnuguanadeuuna looou 2.80 ud Tuaden lansu

2 =

a 1 A a < @ A a 3 A d
AUANNTZAVANNAN 30-60 (FUANAT 1T UNTAIA (pH 5.5) ndsnanvanimilu

=l 1

Jd @ @ A a o 1A [ a a [
UszTemiogluszaugeiiauing 18.32 daaniuaen laniu HUsmuduniodag Tulasou
o = A g 4 = A A A o 9 o =
s Woalese waz TnunaFeniuilse Towd upaiBounazuuntiBounana’la uasdanzd
A d o 0 A 1w o 1A [ @ 1A @
nhulsgTeiag lussaudmnn Tagiiauminy 1.30 nsuaan laniy 0.12 niu@en laniy 2.50
Naansuaenlaniy 545 Uaaniudenlaniy 032 Lyua luadenlaniy 0.02 L5uA luade
alansu uag 0.12 Tadniuaen lansu amwdwy aulianuquanilasuuaaloson 2.20 1y

Alwasdonlaniu
2.3 msilsziiuanugauauysaiveay
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<3 a o
gaudesiailevonlianuasinielfig (gliasy, 2541; 539, 2543; Thanachit, 2006; Brady
1 v
and Weild, 2008) Faaumariivannszagedianieunaluninasiusenineuniie (191,

2548)

4 a @ L4 a o 1
Vl'l’i'l\‘iﬁ 4 Nafnﬁﬂi%muﬁ%ﬂ‘]Jﬂ'NNQ@IMﬁ'iJ‘]J“imﬂl@ﬁﬂu@ﬁllﬂuﬂ@uﬂ']'i‘ﬂﬂﬁ@\i

Depth oM Avail. P Avail. K CEC BS Total  Fertility
(cm) (g/kg) ( mg/kg ) (cmol/kg) (%) score level
Suk

0-30 5.10(1) 3.50(1) 11.19(1) 2.75(1) 29.52(1) 5 Low

30-60 1.40(1) 2.25(1) 6.65(1) 3.25(1) 21.24(1) 5 Low
Kt

0-30 5.10(1) 5.75(1) 17.61(1) 2.80(1) 16.38(1) 5 Low

30-60 1.30(1) 2.50(1) 5.45(1) 2.20(1) 25.05(1) 5 Low

axa [ o a Janqg Y
HIngIve 15AAIZAUANNGANANYIAIVOIAY 1535 IHAZIUY
@ ] I
@navazuuuag luraaulunsg)
9 1w A 9 1 A 1 Aa A o d o
MAZUUNIINMINY 7 HT108NI1 DO NAUNTEAVANNGANAVYIBIA
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Aa 3’ o Y
3.1 wawamimmindadesyen

9 Y

niaeilaimaasinis ldyalnunavdwaliwandamiminaadoseauanais
[ 1 A v o W an d‘ ) a = | 1 %
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9

Alansuae lsdewaldwandmiminaadessoagenims luldliauiny 15.6 uaz 13.4 du
1 1 o w d! ! 9J [ a A ] 1 1 [ 9 a 3’ o
ao limud iy dedananssiunuludulassaens lildyalaunavdwalinandatimiin

aadessaagin s ld Iawmny 7.7 uaz 6.4 Aude 15 awd Ay
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C1: No chicken manuring
C2: Chicken manuring 1,000 kg/rai

Remark: Different letters in the graphs indicated significant difference at P < 0.05 according to DMRT
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T1:No foliar application T4:ZnS0O43time
T2:ZnS0O4 T5:ZnS04+FeSOy
T3:ZnSO4twice T6:ZnS04+FeSO, twice
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1,000 kg/rai T3:ZnSO4twice T6:ZnSO,4+FeSO4twice
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C1: No chicken manuring
C2: Chicken manuring 1,000 kg/rai

Remark: Different letters in the graphs indicated significant difference at P < 0.05 according to DMRT
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C1: No chicken manuring T1:No foliar application T4:ZnS0O4 3 times
C2: Chicken manuring T2:ZnS04 T5:ZnSO4+FeS0O4
1,000 kg/rai T3:ZnSO4twice T6:ZnSO,4+FeSO,twice

Remark: Different letters in the graphs indicated significant difference at P < 0.05 according to DMRT
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I Information on the site

Profile symbol
Classification
Date of examination

Described by

Location

Elevation

Map sheet number
Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site

Land use
Annual rainfall
Mean temperature

Climate

100

MesnerINAaAL
(Soil profile description)

Satuk Soil Series

: Suk
: Typic Paleustult
: 25 December 2009

: Somchai Anusontpornperm, Suphicha Thanachit, Radchanee

Khumdet, Sumrit Riyaphan

: Ban Non Somboon, Tambon Krissana, Amphoe Si Khiu,

Changwat Nakhon Ratchasima

: Approximately 331 m (MSL)

- 5339 11 Coordination : 47P 0769663", 1671379"

: Upper lower slope of low hill

: Slightly undulating

: 2% Aspect : 40 Azi
: Left idle after growing cassava
: Approximately 1,137.4 mm

: Approximately 27 "C

: Tropical savanna

II General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

: Local alluvium over residuum derived from sandstone
: Well-drained

: Rapid

: Moderate

: 150 cm at the time of sampling



III Profile description

Horizon

Ap

Btl

Bt2

Bt3

Depth (cm)

0-28

28-46

46-69

69-90

101

Description

Brown (7.5YR 4/3); loamy sand; weak very fine and fine subangular
blocky structure partly breaking into single grains; soft dry, very
friable moist, non-sticky and non-plastic; many very fine and few
fine coated sands; many very fine vesicular pores; few very fine and
fine roots; very strongly acid (field pH 5.0); abrupt and smooth
boundary to Btl

Strong brown (7.5YR 4/6); sandy loam; moderate fine and medium
subangular blocky structure; hard dry, friable moist, slightly sticky
and slightly plastic; many distinct clay coating on faces of peds and
clay bridges between sand grains, many very fine and common fine
coated sands; common very fine vesicular pores; very few and very
fine roots; few traces of charcoal; slightly acid (field pH 6.5); clear
and smooth boundary to Bt2

Strong brown (7.5YR 5/6); sandy loam; weak fine and medium
subangular blocky structure; hard dry, very friable moist, non sticky
and non plastic; many prominent clay coating on faces of peds and
clay bridges between sand grains; many very fine, common fine and
few medium coated sands; many very fine vesicular pores; very few,
very fine and fine roots; medium acid (field pH 6.0); clear and
smooth boundary to Bt3

Strong brown (7.5YR 5/6); sandy loam; weak fine and medium
subangular blocky structure; hard dry, very friable moist, non sticky
and non plastic; many prominent clay coating on faces of peds and
clay bridges between sand grains; many very fine, common fine and
few medium coated sand graons; common very fine vesicular pores;
very few very fine roots; few traces of dead roots; very strongly

acid (field pH 5.0); clear and smooth boundary to Btg1l
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Mixed strong brown (7.5YR 5/6) (75%) with pinkish gray (7.5YR
7/2) (20%), common faint yellowish red (5YR 5/8) (5%) mottles;
sandy loam; moderate fine and medium subangular blocky structure;
very hard dry, very friable moist, slightly sticky and slightly plastic;
many prominent clay coating on faces of peds and clay bridges
between sand grains; many very fine, common fine and few medium
coated sands; common very fine vesicular and few very fine simple
tubular pores; very few very fine roots; few traces of dead roots;
very strongly acid (field pH 5.0); clear and smooth boundary to Btg2
Mixed strong brown (7.5YR 5/8) (65%) with pinkish gray (7.5YR
7/2) (30%), common faint yellowish red (5YR 5/8) (5%) mottles;
sandy clay loam; moderate fine and medium subangular blocky
structure; very hard dry, very friable moist, slightly sticky and
slightly plastic; many prominent clay coating on faces of peds and
clay bridges between sand grains; many very fine, common fine and
few medium coated sands; common very fine vesicular and few very
fine simple tubular pores; very few very fine roots; few traces of

dead roots; very strongly acid (field pH 5.0).



I Information on the site

Profile symbol
Classification
Date of examination

Described by

Location

Elevation

Map sheet number
Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site

Land use
Annual rainfall
Mean temperature

Climate
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- Kt
: Typic Paleustult
: 25 December 2009

: Somchai Anusontpornperm, Suphicha Thanachit, Radchanee

Khumdet, Sumrit Riyaphan

: Ban Non Somboon, Tambon Krissana, Amphoe Si Khiu,

Changwat Nakhon Ratchasima

: Approximately 344 m (MSL)

- 5339 11 Coordination : 47P 0768785", 1671235"

: Lowerslope of low hill

: Undulating

:3% Aspect : 344 Azi
: Sugarcane

: Approximately 1,137.4 mm

: Approximately 27 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

: Local alluvium over residuum derived from sandstone
: Moderately well-drained

: Rapid

: Moderate

: 145 cm at the time of sampling



III Profile description

Horizon

Ap

Bt

Bgtl

Bgt2

Depth (cm)

0-30

30-50

50-73

73-101
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Korat Soil Series

Description

Brown (7.5YR 4/4) 98%, common faint strong brown (7.5YR 5/8)
2% mottles; loamy sand; weak fine subangular blocky structure
mainly breaking into single grains; very soft dry, very friable moist,
non-sticky and non-plastic; few very fine and common fine coated
sands; many very fine vesicular pores; many very fine and few fine
roots; few traces of charcoal; medium acid (field pH 6.0); abrupt and
smooth boundary to Bt.

Light brown (7.5YR 6/4) 98%, common faint strong brown (7.5YR
5/8) 2% mottles; loamy sand; weak fine and medium subangular
blocky structure partly breaking into single grains; soft dry, very
friable moist, non sticky and non plastic; common faint clay bridges
between sand grains, few very fine, coarse, common fine and many
medium coated sands, few very fine subrounded chert; many very
fine vesicular pores; common very fine and few fine roots; few trace
of dead roots, few semiangular coarse sand size of fresh quartz;
medium acid (field pH 6.0); clear and smooth boundary to Btgl.
Mixed pink (5YR 7/4) 60% with pinkish gray (5YR 7/2) 35%,
common faint reddish yellow (7.5YR 6/8) mottles; loamy sand,;
weak fine subangular blocky structure; soft dry, very friable moist,
non sticky and non plastic, common faint clay coating on faces of
peds and clay bridges between sand grains; few very fine, common
fine and medium coated sands; many very fine vesicular pores; few
and very fine roots; few very fine subrounded chert; slightly (field
pH 6.5); gradual and smooth boundary to Btg2.

Mixed reddish yellow (5YR 6/6) 60% with pink (5YR 7/3) 20%,
common faint reddish yellow (5YR 6/8) mottles; loamy sand; weak
fine and medium subangular blocky structure; soft dry, very friable

moist, non sticky and non plastic; common distinct clay coating on
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Btg4
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faces of peds and clay bridges between sand grains; few very fine,
common fine and medium coated sands; many very fine and
common medium vesicular pores; few and very fine roots; few trace
of dead roots, few very fine subrounded chert, medium spots of
organic material accumulation; medium acid (field pH 6.0); gradual
and smooth boundary to Btg3.

Mixed light reddish brown (5YR 6/3) 70% with pinkish gray
(7.5YR 7/2) 20%, common faint reddish yellow (5YR 6/8) mottles;
loamy sand; weak fine and medium subangular blocky structure;
soft dry, very friable moist, non sticky and non plastic; common
prominent clay coating on faces of peds pore walls and clay bridges
between sand grains; few very fine, fine, coarse and common
medium coated sands; many very fine and common medium
vesicular pores; few and very fine roots; few very fine subrounded
chert; medium acid (field pH 6.0); gradual and smooth boundary to
Btg4.

Mixed pink (SYR 7/4) 60% with pinkish white (5YR 8/2) 30%,
common faint strong brown (7.5YR 5/8) mottles; loamy sand; weak
fine and medium subangular blocky structure; soft dry, very friable
moist, non sticky and non plastic; common prominent clay coating
on faces of peds pore walls and clay bridges between sand grains;
few very fine and coarse, common fine and medium coated sands;
many very fine and common medium vesicular pores; few very fine

roots; few very fine subrounded chert; medium acid (field pH 6.0).
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Total Raining Temperature Relative
Month Rainfall day () Humidity
(mm) (day) Maximum Minimum Mean (%)
January 0 0 33.6 12.0 223 64
February 8.8 1 38.5 18.3 28.1 61
March 123.6 10 37.8 18.8 28.3 70
April 126.9 9 384 21.6 29.4 74
May 248.8 14 37.0 23.1 28.5 79
June 66.5 13 36.6 23.6 29.0 72
July 134.5 10 35.7 233 28.7 72
August 185 16 36.7 22.8 28.7 76
September 208.2 18 35.7 23.5 27.7 83
October 107.4 7 33.7 22.0 27.7 81
November 1.2 4 355 15.4 25.7 70
December 1.6 1 34.6 17.3 253 66
Total 1212.5 103 - - 27.5 72.3

N3: NIURAIENING (2552)

3 a o 1
msnwmnﬁ 2 Wﬂ?!ﬂﬁ?gﬁyﬁqﬂllﬂﬂﬂ

Analytical property Amount
pH 7

Organic matter (%) 40.60
Total N (%) 4.69
Available P (%) 0.76
Available K (%) 1.76
Available Zn (mg/kg) 470

Available Fe (mg/kg) 250

Extractable Ca (%) 2.62
Extractable Mg (%) 0.32
CEC (cmol/kg) 65.08

EC 1.5
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Suk Kt Suk Kt Suk Kt
Cl 13.4° 7.7° 1062 93 1.5 0.6°

Chicken Manuring

C2 15.6° 6.4° 9.9° 7.8° 1.6 0.7°

Fotost ¥ . * . " .

Tl 14.9 6.9 10.3 8.4 1.4 0.6

T2 16.0 73 10.0 7.8 1.7 0.7

T3 15.8 6.5 10.7 9.0 1.6 0.6

Foliar Application

T4 15.0 6.7 9.8 8.1 1.5 0.6

T5 13.0 6.7 10.6 7.8 1.5 0.7

T6 12.4 8.0 9.9 10.2 1.5 0.7

F-test ns ns ns ns ns ns

CITI 13.0 6.6 10024 92 1.4 bed 0.5

CIT2 15.2 7.2 10.92% 7.6 1.7% 0.6

CIT3 14.5 5.5 11.1% 10.6 1.7% 0.6

C1T4 12.6 5.2 9.1 9.4 12 0.5

CIT5 13.2 6.8 11.5°2 8.8 1.7% 0.7

Interaction CIT6 11.5 7.0 11.1% 102 1.1¢ 0.5
C2T1 16.7 7.2 10.7 ¢ 7.7 1.5 0.7

C2T2 16.7 7.4 9.2 bed 8.0 1.6 0.8

C2T3 17.1 7.5 10439 74 1.4 bed 0.6

C2T4 17.3 8.2 10.6 ®° 6.7 182 0.7

C2T5 12.7 6.7 9.7 67 12 0.7

C2T6 13.3 9.1 8.7¢ 10.1 19° 0.8

F-test ns ns o ns * ns
CV.(%) 17.5 15.1 9.5 17.7 16.9 15.8

Remark: * Significant level at P < 0.05, ** Significant level at P < 0.01, ns Non Significant
Suk = Satuk soil; Kt = Korat soil
C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai
T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 = ZnSO, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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Aboye ground Cane Cane length
biomass .
(tonne/rai) (number/rai) (cm)
Suk Kt Suk Kt Suk Kt
Cl 30.2 143° 8453 7086 223.7 154.1°
Chicken Manuring
2 33.5 16.92 8507 6567 236.7 179.22
F-test ns *% ns ns ns *k
T1 3032 16.1 7211° 6893 221.0 166.0
T2 34.62 16.0 88582 7294 230.2 176.2
T3 33.1°2 13.9 87162 6231 221.1 159.4
Foliar Application
T4 32.8°2 16.7 9238 2 7193 224.8 164.9
T5 35.0° 14.5 8575 @ 6700 233.9 168.7
T6 25.6° 16.5 8283% 6649 250.2 164.8
F-test * ns * ns ns ns
CIT1 34.0 16.2 7858 7214 2232 152.0
CIT2 32.1 14.2 8472 7829 209.2 174.5
CIT3 30.9 12.2 9222 6546 220.5 142.2
CIT4 27.1 15.0 8787 7262 212.2 148.1
CIT5 33.9 14.9 7786 6692 244.9 149.8
Interaction CIT6 23.6 13.4 8593 6975 232.2 158.1
C2T1 26.6 15.9 6563 6573 218.9 180.0
C2T2 37.0 17.9 9244 6760 251.3 178.0
C2T3 35.3 15.5 8211 5916 221.6 176.6
C2T4 38.6 18.3 9689 7124 237.4 181.7
C2T5 36.1 14.0 9363 6707 222.8 187.6
C2T6 27.7 19.6 7972 6324 268.1 171.5
F-test ns ns ns ns ns ns
CV.(%) 15.8 14.9 11.9 12.2 13.4 93

Remark: * Significant level at P < 0.05, ** Significant level at P < 0.01, ns Non Significant

Suk = Satuk soil; Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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Internode Internode length Diameter
(number/plant) (cm) (cm)
Suk Kt Suk Kt Suk Kt
Cl1 19 14 11.8° 9.6° 2.9 2.7
Chicken Manuring
C2 20 14 1252 8.3° 2.9 2.7
F-test ns ns ‘@ * ns ns
Tl 19 15 12.8°2 9.3 2.9% 2.7
T2 20 14 12.6 2 9.5 29 2.7
T3 19 14 11.6° 9.7 3.0% 2.7
Foliar Application
T4 20 14 11.0° 8.1 2.8 2.7
T5 21 14 11.8° 9.0 312 2.8
T6 20 14 13.2°2 8.3 2.7¢ 2.7
F-test ns ns e ns - ns
CITI 19 ¢ 15 12.5 9.1 2.8 26°
CIT2 17°¢ 14 12.1 8.7 2.8 2.7%
CIT3 G591 14 11.8 10.6 328 26°
C1T4 18 ™ 12 10.1 9.4 2.7¢ 2.7%
CI1T5 228 13 11.7 11.1 3.1% 2.7%
Interaction CIT6 19 ¢ 15 12.6 8.5 2.8% 2.6°
C2T1 18 14 13.2 9.4 3.1% 2.7%
C2T2 22° 14 13.1 10.2 29 26°
C2T3 19 ¢ 14 11.5 8.8 29 2.8°2
C2T4 21 15 11.9 6.8 3.0 2.8°2
C2T5 20 ¢ 14 11.9 6.8 3.1 2.8°2
C2T6 21% 14 13.8 8.1 2.6f 2.7%
F-test * ns ns ns ** *
CV.(%) 8.6 8.2 115 10.7 3.5 33

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant

Suk = Satuk soil; Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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Zn concentration in leaf (mg/kg)

3 months 6 months 3 months 6 months
Chicken Cl1 23.6% 15.0 19.2 18.12
Manuring C2 21.4° 14.8 18.2 16.9°
F-test * ns ns *
T1 15.1¢ 11.6°¢ 12.9 145°¢
T2 246 ° 13.8 ¢ 25.3 19.72
Foliar T3 21.6" 14.7° 15.5 17.8%
Application T4 30.8 2 16.0° 26.7 18.1%
T5 19.9°¢ 14.1° 16.9 17.3°
T6 23.1% 19.12 14.9 17.4%
F-test *ok ke ns %
CIT1 17.4 7 12.2¢ 12.0 13.9°¢
CIT2 29.7° 13.6 17.9 23.2°
CIT3 25.0 P 15.5 ¢ 15.1 16.5 °%®
CIT4 25.4 13.7¢ 26.9 16.7 °%®
CIT5 21.5 coef 15.5 ¢ 17.9 17.8 bed
CIT6 22.9 cdef 19.42 15.7 20.4 %
Interaction d d
C2T1 12.99 11.0 13.9 15.2%
C2T2 19.5 df 13.9 22.8 16.2 ¢
C2T3 18.3 M 13.9« 15.9 19.0 ™
C2T4 36.2°2 183 16.6 19.4 ¢
C2T5 18.2 ¢ 12.7¢ 15.9 16.8 %
C2T6 23. cde 18.9 % 14.1 14.5 %
F-test *k * ns *k
CV.(%) 12.9 12.8 22.0 10.2

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant

Suk = Satuk soil, Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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Fe concentration in leaf (mg/kg)
Suk Kt
3 months 6 months 3 months 6 months
Chicken Cl1 447" 114.1° 69.8 83.5°
Manuring C2 51.1° 133.12 75.5 9292

F-test *k * ns *ok
Tl 44.4 117.8 71.4 91.2%
T2 48.6 115.4 77.7 95.7 2

Foliar T3 53.4 115.4 66.4 89.9 %

Application T4 44.6 122.8 69.5 93.1°
T5 47.9 124.7 74.4 81.2"%
T6 48.6 125.4 76.3 77.9°¢
F-test ns ns ns a
CITI 42.8 106.6 69.3 80.8
CIT2 36.8° 116.4 74.6 93.8
CIT3 54.0°% 116.2 57.7 85.5
C1T4 42.6 % 88.9 73.8 92.8
CIT5 41.8% 118.1 70.4 74.5
_ CIT6 50.4 138.2 72.8 73.7
Interaction

C2T1 46.1 Pede 129.0 73.5 101.7
C2T2 60.4 2 114.4 80.7 97.6
C2T3 52.9 ¢ 114.7 75.2 94.3
C2T4 46.5 Pede 156.7 65.3 93.4
C2T5 54.0% 131.2 78.3 87.8
C2T6 46.8 Pede 152.7 79.8 82.1
F-test ol ns ns ns
CV.(%) 12.0 12.8 12.3 10.1

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant
Suk = Satuk soil, Kt = Korat soil
C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai
T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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N concentration in leaf (%)

3 months 6 months 3 months 6 months
Chicken Cl1 3.1 1.2 27° 1.0
Manuring C2 3.1 12 292 1.1
F-test ns ns *ok ns
Tl 32%® 1.1 2.8 1.1
T2 29° 12 2.7 0.9
Foliar T3 2.6° 1.3 2.8 1.2
Application T4 37° 1.2 2.8 1.0
T5 3.1 12 2.8 1.0
T6 3.0° 12 2.9 12
F-test * ns ns ns
CITI 3.3 72" & 1.0
CIT2 3.0 P o 2.7 1.0
CIT3 3.0 P 12% 2.7 1.0
C1T4 372 1.1 2.6 0.9
CIT5 3.0 P 12% 2.7 1.1
_ CIT6 . 7% Tikg 2.9 1.1
Interaction
C2T1 3.1 10°¢ 3.0 1.3
C2T2 3.0 bed 12% 2.8 1.1
C2T3 267% 132 2.9 1.3
C2T4 378 13° 3.0 1.0
C2T5 320 12%® 2.8 12
C2T6 3.3% 132 2.9 12
F-test * oK ns ns
CV.(%) 4.4 7.5 3.7 9.2

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant
Suk = Satuk soil, Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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P concentration in leaf (%)
Suk Kt
3 months 6 months 3 months 6 months

Chicken Cl 0.032 0.026 0.039° 0.021
Manuring C2 0.034 0.026 0.036° 0.022

F-test ns ns *k ns
Tl 0.033 0.0272 0.051 0.021
T2 0.031 0.0272 0.053 0.022
Foliar T3 0.033 0.0272 0.087 0.022
Application 14 0.036 0.026 0.063 0.022
T5 0.033 0.025 0.069 0.020
T6 0.033 0.024° 0.052 0.023

F-test ns s ns ns
CITI 0.033 0.026 2 0.062 "o 0.020
CIT2 0.031 0.029 0.050 Pede 0.021
CIT3 0.031 0.026 0.028 % 0.022
C1T4 0.037 0.023 © 0.037 0.022
CIT5 0.031 0.026 0.037 ° 0.021
CITé6 0.029 0.024 ™ 0.022 ¢ 0.022

Interaction

C2T1 0.034 0.027 % 0.041 0.021
C2T2 0.031 0.026 0.056 "o 0.023
C2T3 0.035 0.028 0.147°2 0.022
C2T4 0.035 0.028 0.089 ™ 0.022
C2T5 0.034 0.025 ™ 0.101 % 0.018
C2T6 0.037 0.024 0.081 o 0.023

F-test ns & % ns

CV.(%) 11.6 6.9 6.9 7.3

Remark: * Significant level at P < 0.05, ** Significant level at P < 0.01, ns Non Significant

Suk = Satuk soil, Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 = ZnSO, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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K concentration in leaf (%)

Suk Kt
3 months 6 months 3 months 6 months
Chicken Cl1 1.10 1.08° 0.60 1.14°
Manuring C2 1.20 1.19°2 0.61 1302
F-test ns & ns *ok
Tl 1.26 1.10%® 0.60 1.26°
T2 1.00 1.00° 0.60 130°
Foliar T3 1.12 1.23° 0.58 1.14"%
Application T4 1.25 1.24° 0.59 1.12°¢
T5 1.10 111 0.60 1.22%°
T6 1.18 1.10® 0.62 1.24 %
F-test ns 3 ns R
CITI 1.23 1.20%® 0.65 1.26
CIT2 0.89 0.94 ¢ 0.48 1.20 >
CIT3 1.09 1.15%® 0.57 1.13 «
C1T4 1.25 1.18% 0.64 1.03°
CIT5 1.10 1.12 8¢ 0.56 1.06 %
CIT6 1.02 0.90 ¢ 0.65 1.13 °
Interaction
C2T1 1.28 0.99 P 0.56 1.27 e
C2T2 1.04 1.17%® 0.72 1.40°2
C2T3 1.16 1312 0.58 1.16 °*
C2T4 125 1292 0.54 1.20 >
C2T5 1.09 1.10 @ 0.64 1382
C2T6 1.33 1302 0.60 134
F-test ns R ns *
CV.(%) 5.8 10.0 8.2 6.9

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant

Suk = Satuk soil, Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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Ca concentration in leaf (%)

3 months 6 months 3 months 6 months
Chicken Cl 0.132 0.17 0.11 0.18
Manuring C2 0.11° 0.18 0.19 0.19
F-test * ns ns ns
Tl 0.11 0.16° 0.752 0.19%®
T2 0.10 021° 0.23¢ 0.19%®
Foliar T3 0.13 0.16° 0.27 0.16°
Application T4 0.13 0.15" 0.23¢ 0.16°
T5 0.14 0.14°¢ 0.74 2 0.18%
T6 0.13 0.20 ® 0.56° 0.22°
F-test ns 3 'y j
CITI 0.13 0.20 0.88°2 0.16
CIT2 0.11 0.19 0.40 0.18
CIT3 0.13 0.19 0.22¢ 0.16
CIT4 0.16 0.11 0.58 0.16
CIT5 0.16 0.13 0.70 ° 0.19
CITé6 0.13 0.17 0.80 % 0.21
Interaction
C2T1 0.09 0.13 0.63 > 0.22
C2T2 0.10 0.24 0.68 2 0.20
C2T3 0.13 0.14 0.52 P 0.16
C2T4 0.11 0.20 0.39 0.17
C2T5 0.13 0.14 0.79 ® 0.17
C2T6 0.13 0.22 0.32 0.23
F-test ns X ¥ ns
CV.(%) 18.0 23.5 72.0 16.0

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant

Suk = Satuk soil, Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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Mg concentration in leaf (%)

Suk Kt
3 months 6 months 3 months 6 months
Chicken Cl1 0.14 0.12° 0.152 0.07°
Manuring C2 0.14 0.14°2 0.11° 0.08 2
F-test ns gk * *
T1 0.14% 0.12 0.15 0.07 *
T2 0.12°¢ 0.14 0.14 0.07 >
Foliar T3 0.15% 0.14 0.12 0.06 °
Application T4 0.162 0.14 0.11 0.122
T5 0.15% 0.13 0.11 0.08°
T6 0.12°¢ 0.13 0.16 0.07 ®
F-test Hk ns ns Hk
CIT1 0.162 0.13 3¢ 0.17 0.07 3¢
CIT2 0.12°¢ 0.13 @° 0.19 0.08 ¢
CIT3 0.13 % 0.12 ¢ 0.15 0.06
CIT4 0.15% 0.11°¢ 0.12 0.12°2
CITS 0.162 0.13 ¢ 0.13 0.05°¢
CI1Té6 0.12°¢ 0.12° 0.14 0.05°¢
Interaction

C2T1 0.13 ¢ 0.11°¢ 0.12 0.06 *
C2T2 0.12°¢ 0.15% 0.09 0.06 *
C2T3 0.162 0.15% 0.09 0.07 ¢
C2T4 0.162 0.172 0.10 0.11%
C2T5 0.13 % 0.13 ¢ 0.09 0.102
C2T6 0.13 % 0.15% 0.17 0.08 ¢
F-test * * ns Hk
CV.(%) 10.9 14.1 38.9 15.1

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant

Suk = Satuk soil, Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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Cu concentration in leaf (mg/kg)
Suk Kt
3 months 6 months 3 months 6 months
Chicken Cl1 13.6 6.6 3.8 27.5
Manuring 2 13.4 6.0 47 25.9
F-test ns ns ns ns
T1 12.8 49 3.4 209°
T2 15.4 42 8.0°2 29.6°
Foliar T3 14.5 9.2 4.0° 50.3 2
Application T4 13.1 6.3 320 38.4°
TS 12.2 5.9 3.0°¢ 9.0°¢
T6 13.2 7.4 3.7 12.0
F-test ns ns * *
CIT1 12.8 5.1 3.5 19.8
CIT2 15.0 45 55° 33.8
CIT3 14.3 8.6 42" 65.6
C1T4 13.5 8.1 3.1 24.8
CITS 10.8 3.8 29°¢ 8.7
CIT6 15.4 9.4 3.5 12.6
Interaction b
C2T1 12.8 4.6 32" 22.1
C2T2 15.8 3.8 1052 25.4
C2T3 14.7 9.7 3.8 34.9
C2T4 12.7 45 3.4 52.1
C2T5 13.5 8.0 32" 9.4
C2T6 11.0 5.3 3.9b° 11.3
F-test ns ns *k ns
CV.(%) 23.4 56.6 40.8 54.1

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant
Suk = Satuk soil, Kt = Korat soil
C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai
T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice
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Mn concentration in leaf (mg/kg)

3 months 6 months 3 months 6 months
Chicken Cl 104.1 2 97.8 173.4° 154.1
Manuring C2 78.2° 102.0 137.2° 139.9
F-test *% ns *k ns
Tl 91.6 " 92.7 186.2° 98.1°¢
T2 91.5% 126.3 165.9° 165.6°
Foliar T3 79.9 ¢ 80.2 149.1 64.0
Application T4 94.3° 99.8 144.0 68.3 ¢
T5 108.12 92.8 154.4 ¢ 263.7°
T6 81.4 107.6 132.4 ¢ 222.0%
F-test * ns X R
CITI 112.9° 109.4 247.1° 106.7
CIT2 111.5° 138.8 220.3 % 188.3
CIT3 77.6 ¢ 89.5 160.9 ™ 432
CIT4 96.7 69.9 141.6 " 71.1
CIT5 136.5° 83.1 138.9 345.0
CIT6 89.2 96.0 131.8 170.2
Interaction
C2T1 70.2 ¢ 76.0 125.3 % 89.5
C2T2 715 113.9 111.5° 143.0
C2T3 82.1 % 70.9 137.2¢ 84.8
C2T4 92.0 " 129.8 146.5 P 65.6
C2T5 79.7 % 102.5 169.9° 182.4
C2T6 737 119.2 132.9 273.9
F-test *k ns ¥ ns
CV.(%) 16.6 DS 15.6 58.2

Remark: * Significant level at P <0.05, ** Significant level at P < 0.01, ns Non Significant

Suk = Satuk soil, Kt = Korat soil

C1 = No chicken manuring, C2 Chicken manuring 1,000 kg/rai

T1 = No foliar application, T2 = ZnSO,, T3 = ZnSO, twice

T4 =ZnSO0O, 3 times, T5 = ZnSO,+ FeSO,, T6 = ZnSO, + FeSO, twice



119

MINHUINA 15 MIUINqUUDTEAU (191, 2548; Soil Survey Division Staff, 1993)
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(NBIF1TIIAU, 2523)

oM Avail. P Avail. K CEC BS
Soil fertility rating
(gkg)  (mgkg')  (mgkg) (cmolkg") (%)
Low <15 <10 <60 <10 <35
(1) (1) (1) (1) (1)
Medium 15-35 10-20 60-90 10-20 35-75
(2) ) (2) (2) ()
High > 35 > 20 > 90 >20 > 175
3) 3) 3) 3) 3)
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J 1w a a @ 4
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M39WINA 17 Fad1naae q nlFlumsdsadusydvauianemenmuesdu (wens,

2529; O'Neal, 1952)

Soil properties Range Rating
Bulk density (Mg m™) <1.2 Very low
1.2-14 Low
1.4-1.6 Moderate
1.6-1.8 Moderately high
1.8-2.0 High
>2.0 Very high
Saturated hydraulic conductivity <0.125 Very slow
(cmh™) 0.125-0.50 Slow
0.50-2.00 Moderately slow
2.00-6.25 Moderate
6.25-12.50 Moderately rapid
12.50-25.00 Rapid
>25.00 Very rapid
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(L’S‘U, 2542n; Land Classification Division and FAO Project Staff, 1973; Soil

Survey Division Staff, 1993)

Soil properties Range Rating
<35 Ultra acid
3.5-44 Extremely acid
4.5-5.0 Very strongly acid
5.1-5.5 Strongly acid
5.6-6.0 Moderately acid
Soil pH (1:1 Soil: H,O) 6.1-6.5 Slightly acid
6.6-7.3 Neutral
7.4-7.8 Slightly alkaline
7.9-8.4 Moderately alkaline
8.5-9.0 Strongly alkaline
>9.0 Very strongly alkaline
<5 Very low
5-10 Low
10-15 Moderately low
Organic matter (g kg™) 15-25 Moderate
25-35 Moderate high
35-45 High
> 45 Very high
<1.0 Very low
1.0-2.0 Low
Total nitrogen (g kg') 2.0-5.0 Moderately
5.0-7.5 High
>7.5 Very high
<3 Very low
3-6 Low
Available P by Bray IT oAl Moderately low
-1 10-15 Moderately
(mg kg™) 535 - .
- oderate high
25-45 High
> 45 Very high
<30 Very low
Available K by NH,;0Ac 30-60 Low
-1 60-90 Moderately
(mg kg™) :
90-120 High
> 120 Very high
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Soil properties Range Rating
Extractable bases (cmol. kg™)
<2.0 Very low
2-5 Low
Ca 5-10 Moderately
10-20 High
> 20 Very high
<0.3 Very low
0.3-1.0 Low
Mg 1.0-3.0 Moderately
3.0-8.0 High
> 8.0 Very high
<0.2 Very low
0.2-0.3 Low
K 0.3-0.6 Moderately
0.6-1.2 High
>1.2 Very high
<0.1 Very low
0.1-0.3 Low
Na 0.3-0.7 Moderately
0.7-2.0 High
>2.0 Very high
<2.6 Very low
2.6-6.6 Low
Sum bases 6.6-14.3 Moderately
14.3-31.2 High
>31.2 Very high
<3 Very low
3-5 Low
CEC by NH;0AC 5-10 Moderately low
(cmol, kg™ 10-15 Moderately ‘
15-20 Moderately high
20-30 High
>30 Very high
<35 Low
%Base saturation 35-75 Moderately
>75 High
<1 Very low
1-2 Low
Extractable acidity 2-5 Moderate
(cmol, kg™) 5-10 Moderately high
10-20 High
>20-30 Very high
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7% 0.005 M DTPA pH 7.3 (Martens and Lindsay, 1990; Ryan et al., 2001)

Low Marginal Adequate
Plant nutient
( mg/kg )

Zinc <0.5 0.5-1.0 >1.0

Copper <0.2 0.2-0.5 >0.2

[ron <45 4.5 > 4.5

Manganese <1.0 1.0-2.0 >2.0
ﬂ1‘§NN1»!'Jﬂ‘ﬁ 20 ﬂiTNﬁ@ﬂﬂ?iﬂﬁﬁ?ﬂﬂJ@ﬂé}ﬂﬂ (Truman et al., 1986)

' Critical level
Nutrient
3 months 6 months

B (mg/kg) 1 1
Cl (mg/kg) 5 5
Cu (mg/kg) 3 3
Fe (mg/kg) 50 50
Mn (mg/kg) 15 15
Mo (mg/kg) 0.08 -
Zn (kg/kg) 12 12
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