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Sirinthra Tasarika 2010: Response of Cassava Grown on Coarse-textured Soils to Fe and Zn Foliar
Application and Chicken Manure. Master of Science (Soil Science), Major Field: Soil Science,
Department of Soil Science. Thesis Advisor: Assistant Professor Somchai Anusontpornperm, Ph.D.

98 pages.

Two similar trials were conducted on Warin (Arenic Haplustult) and Yasothon (Typic Paleustult)
soils in farmer fields located in Nakhon Ratchasima province, aiming at determining tuber yield and nutrient
concentration in leaves of cassava in response to foliar application of Zn and Fe and chicken manuring.
Experimental design of the trials was 6X2 Factorial in Randomized Complete Block. The first factor employed
no chicken manuring and application of 500 kg rai chicken manure while second factor comprising the control
treatment: no foliar application, treatments 2-4: one, two and three times foliar application of 3 kg ZnSO, per
rai when cassava was one, one and two, one, two and three-month old, and treatments 5 and 6: one and two
times foliar application of 3 kg ZnSO,+0.8 FeSO, per rai when cassava was one, one and two-month old.
Complete fertilizer (15-15-15) at the rate of 50 kg rai’ was applied twice at one and three months after
planting. Leaf samples were collected at the age of three and six-month old while tuber yield were harvested at

10 month old.

Result showed that chicken manuring gave fresh tuber yield of 5.58 tonne rai which was highly
significantly higher than the other without the application of this manure (4.98 tonne rai']) in the case of Warin
soil but there was no statistical difference in the other soil. The chicken manure also effected the greater
amounts of stem, above ground biomass and starch content than that of the one without the application of
chicken manure when grown in both soils. In both soils, foliar application had no effect on tuber yield and
other parameters determined. Three times Zn foliar fertilization with chicken manure incorporated into the soil
before planting tentatively gave the highest yield of 6.06 tonne rai ' when grown in Warin soil whereas in the
other soil, the highest tuber yield of 3.21 tonne rai' was obtained from the treatment with single Zn foliar
application plus the incorporation of chicken manure into the soil before planting. In the case of Warin soil,
addition of chicken manure resulted in significantly higher K concentration in three and six months old leaves
than those without manuring but for Yasothon soil, there was only three months old samples that K
concentration was statistically higher in the case of chicken manure application than in the other without
chicken manuring. Zinc and Fe foliar application had no effect on the concentration of Zn and Fe in leaves at
the age of three months when grown in Warin soil but the increase of Zn concentration responded to Zn foliar
application at three months of age in Yasothon soil. Three times Zn foliar application with chicken manuring
induced 61.9 mg kg1 Zn and 1.13% K concentrations in six months old leaves which were statistically higher
than other treatments in Warin soil, whereas, in the case of Yasothon soil, chicken manuring could induce the
highest Zn concentration (75.35 mg kg_l) in leaves at the same age. Cassava gave the highest tuber yield with
the amounts of 38.12-43.99 and 33.52-51.80 mg kg>l of Zn and Fe concentrated in three-month old leaves when

grown in Warin and Yasothon soils, respectively.

Student’s signature Thesis Advisor’s signature
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2. MINWAUNINAAD
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5. MIAVAIBLIIAY
< % ] a d' = dy 1 I~ [ 9 [
MInUa1eg1AMiplsznoUMIAREITIuL Iy 2 a1 1dun

Y H
5.1 AUAINUUBINUNNARGA (site characterization) I oyaaNBMzAUAMNU Y

a

A A Y 9 = ' Y o Y
NUN Iﬂﬂﬂﬂﬁquiﬁhﬂlu1ﬂﬂ’ﬂﬂ 1.5 QT 817 2 LUAT an 2 LUAT ﬂﬂ!tﬁﬁﬂuWﬁﬂﬂuiﬁﬁWﬂWiﬂ

< [ a a o o a v A 1
m‘Nmuﬁmgmmmﬁuamuﬁluﬁum ﬁﬂi&l'lﬂ'ﬂ'IWL!,'WI'GS{E]‘JJW%}E]‘JJVIW]TO‘E‘U'lflﬁﬁ'l@]ﬂﬂuslullﬂa%

Y ]
v A

QSJ‘ a a a3 % 1 a [ c?/’ o a A .
FUAU (10U, 2547) AN UNIDYNAUN “I/Iﬂﬂﬁ‘UﬂTHLLa$llﬂﬂﬂﬁﬂﬂﬁu@'mcb'uﬂﬂuﬂﬂu (genetic

U U

horizon)
S @ l a 1 A @ = a a 09/’ 1 ~ @
5.2 ﬂ']ﬁLﬂ‘]_l@']'l'f)ﬂTQ@Uﬂ@uﬂQﬂﬂﬁgﬂ‘Uﬂﬂ"ﬁJaﬂ 0-30 IHUANATHASAUTUANNTEAD
a ;’,' a o 1 3w Il o o [
‘ﬂ’.ﬂllﬁﬂ 30-60 L UALUANT Fulseum 1-2 ﬂIﬁﬂiﬂJTﬂflﬂ"li'Q(lllﬂll@]'JﬂﬂTQTI')LL‘]JﬁQHﬁJTWﬁ?JﬂH

(composite sample)

a da
6. MIAUANTHAY

o a A 9 < @ [l a £ A Yy Y 3 1 A A FL [ ~{
haunldnnmanudledeauuinelung uliue aniuseuaun 1a Tasuaauily 2
Y

VLA

'
A A [T L4

AunsouduazuNTIMIA 0.5 adwas 1¥dmsuinszdlSinudunieiag uag

a

1 { 1 a A o I a 'd wa A
uluiﬁilfﬂuﬁ'lﬂ FIUAUNT DUAUALUNTIVUIA 2.0 llﬁalﬂﬂii%ﬁTWﬁUﬂ']ﬁ'l!ﬂiWﬁ‘ﬁﬁiJ‘Uﬂ’Su 9

9

Taelis1eazioonndil
a 4 A =
6.1 MIUATITHANVANIUAY

~ a . [ 9 A A @ A a 9 o [ a 1 g}
1) Wv¥AU (soil pH) alaalsnTouelannewan (pH meter) l¥ons1aruauanii

HazAUAAIIAZa18 1M KC1IMNY 1:1 (Thomas, 1996; National Soil Survey Center, 1996)

2) USuar luTa51913% (total nitrogen) 1A83T Kjeldahl method (Jackson, 1965)
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v v
3) USnalealeFaiiualsz Temnd (available phosphorus) afiadl81i1e1a A Bray 11

(Bray and Kurtz, 1945) 1a33ad5inaleaniesadoimsea Colorimetric

Aa {3
4 USmaTwunaFen uaaey tazuunibdeuingiuilse Towd (available K, Ca and
Mg) lasafiadie IM NHOAc pH 7.0 uazinsizWal0iATed Atomic  absorption

spectrophotometer (ﬁﬂﬁé iag 995 ﬂﬁ, 2542)

a a A v . a J a 4 a A o as
5) ﬂimmaummmq (organic matter) AnFIEHTaMIUeUBUNTI IneIT Walkley
and Black Tritation (Walkley and Black, 1934) uaniwndiamiSuudunieiag lasld

gasnail
Organic matter (%) = %Organic carbon x 1.724

6) USuauasiunanald (extractable bases) 1/3NVAE LUAAITY LNATITY
= @ ! 2
Tadon uaz InundiFey lavanaaloasazals 1M NH,0Ac Milunais (pH 7.0) (Peech,

1945) 1ariasuadeinT 09 Atomic absorption spectrophotometer

7) anuguani)asuunalooou (cation exchange capacity, CEC) Tagl¥nisszazaie
Y A A
uaaleeoualeaisazals 1M NH,0Ac Ailunals (pH 7.0) uazunuiuna looouwuns
F < o A
wou Tudlen lossudlrsmsazare Indsunan lsd (10%) luaniwindunia naunidlsua

uowTuiien Tosou udadamsanuguanaldsunna lopouvesdn (Chapman, 1965)

8) $00azAUDNAIUE (base saturation percentage, %BS) 1asM1IAIUIUIINT I

L‘Uﬁ‘ﬁﬁﬁﬂ”l??]j uazﬁmwmﬂﬁﬁﬁﬂ”lﬁ' (National Soil Survey Center, 1996) @Tﬂq’@i

% BS = Extractable bases x 100

Extractable bases + Extractable acidity

A o v L. ° Y] ~ s
9) @nmnsananald (extractable acidity) Mmsanasiearsazareuuiounae 15a

Tastens1Tuaniu (barium chloride-triethanolamine) pH 8.2 (Peech, 1965)
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10) U3magamgeviisidiuilsz Tomd (available Zn, Mn, Fe, Cu) lavafiadag
0.005M DTPA pH 7.3 HAZINTIZHAIBIATEY Atomic absorption spectrophotometer (ﬁﬁﬁg nag

[ 4
PWINY, 2542)
6.2 MINATIZHANTANIINIENIN

2 . . A 3 . . ad 9
1) MTNILIYVUIAVDIDUNAAU (soil particle size distribution) Tagdsuenaie
AZUNT (sieving method) TUUUIADYNIANITIE TAYAT pipette method (DLW, 2528; Day, 1965)
a $ 9 a d o
°lueuummgﬂmmwuﬂmazmgmﬂﬂumﬁm Haf 1A91AN13AI 1L NUdsTIAN
dy a " =) = g 09.: dy a J
VOUHBAY (soil textural class) 1AgN151)SsUNEUNUFUHDAUAAVNYDINTLNTIUNYAT

an %ﬁ 213501 (USDA textural class) (Soil Survey Division Staff, 1993)

1 a a, < Y] 1 a (]
2) ANUHUIMUUITINVOIAU(bulk density) 1a83T 1¥nszvannUfI0819aY Tae' ]

Mg Tasaaiia (core method) (DUBY, 2528; Blake and Hartge, 1986)

2 v Y
3) a0 1IVe ANV DNAIAI8Y (saturated hydraulic conductivity) (Klute, 1965)
s W v A a ¢ A
7. MIANVAIDLINTHUAS M IIATISHINY

7.1 AAMAULNWMENNVDINUT 12 Haq

v

3’ ] 1 A A :/' = 9 1 o v Y Y A vy
1) 1!'lﬁL!ﬂﬁﬂﬁQUqu@ﬂ‘HﬂﬂﬁMﬂ“ﬂﬁqﬂuﬂ HINUNAU TN ﬂﬂmuuazclu

Y Y Y
2)  wWawamihmiiniudlzvdeas'ls Tasaaaniiiminiiduaanivua uag
Y

hminiiiuaamasaodu

9
A Ad A

o % 1 9 v o @ @ o [ J 9 = Aa
3) NUIUNINDAU Tﬂﬂuui]mmmaﬂsumuu?szwaumamu“luwumﬂmﬂm nuy

9 1 4 a dg’ I v A 4 N A =
inarduruguinais 2 wuamasiu 1l vaziduifauysel Tidevioninde
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Y v
A A

4) AT INIITOANY Iﬂﬂﬁﬂﬁ]Wﬂﬁ?M’Jué}}u‘ﬁS’E‘)@IGIT(’J@']I?JWHV]

o 1 v W o @ [~ 1 o 1 o
5) %”aﬂazmiﬁzﬁmﬂq °I/nﬂ13QNﬁQNHﬁWﬂgﬁaQMTﬁULﬂuﬂﬂu 9 TagAnd Ui

v

Mmeoon infudilendandundllUialsunandlad191a399 Reimann scale Taedaringgu
Y Y v
dlendanananluemali ddmdnlszuna 5 Alandy udnininiudlzvasduiiands
3’ ' 1 A v o o {0 3
T o1uendSuawdlalusiiuanan vasda (scale) mvne1uldilusosazmaazauuile

lusiraa (A 5)

M 5 19309 msuialsnantla luisiudlendaa Gosazmaazaunila)
a 4 9y 9 % o 1Y
7.2 MynTgRaNududuYeIsIne1ms lulududnlzuas

1 3 o ' o o [ A @ A Ad A g 1 A
Q’lllﬂﬂﬂji’]ﬂ’]\ﬂﬂﬂuﬁﬁlﬂgﬁaqﬂlﬂ‘ﬂ 5 UU’ﬂ1ﬂ1ﬂﬂﬂamuﬂlla3ﬂ1ﬂﬁ3u&@ﬂ Nnvg 3 Lag

a =

0 { <3| @ @ ll a
6 Lﬁau UWGlUﬁGUEJTﬂ‘]JLLﬁ}QﬁQmWﬂN 60-65 DAY ALY Wuran 3 'Jlﬁ]l!@]')i’)fl']\?uﬁ}\iﬁuﬂ Ua

u

H [ o a 7 a A, [ Y
Tutivn 1814 aziBeanowi Il inszlSunasigennsawismsaail

9
D UsnaluTasnuimue Tnemsdosdod1aiiasae H,S0,Na,SO,-Se (digestion

mixture) 432170 ve9 I TaT19uA2833 Colorimetric
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4
2)  Usmalearesaiavua Taen15608@10619020 H,S0,-Na,SO,-Se  (digestion

mixture) 4333015 MaveanoanleSadI81AT09 Spectrophotometer

v
3) UsnaTnunaFeunanua Taen156eea10619828 H,S0,-Na,SO,-Se  (digestion
. Y Yy v =~ v A . .
mixture) LLa’J’Jﬂﬂ’J”lllL"]J11"]]1!EIJ’EJQTJW@}IWLWI?{L%EJEJQ’JfJLﬂi’EJQ Atomic absorption

spectrophotometer

a = ~A A < ] dosdl [l o 1 A9
4) ﬂimmgmamu UUNULBIY LUAD LS TINTTNINUA Iﬂﬁ]ﬂ'lifJfJEJGI’J’EJEJ'I\‘]W"h'ﬂ’JEJ
. . Y o Yy 9 ' Yy 9y . .
HNO3 - HCIO4 (amd mlxture) ummmmmmumm‘ﬁmmq6']wmumﬂm?m Atomic

absorption spectrophotometer
a [ aa
8. MIIAFTHVDYANNa DA
a <Y 3 a 4 Aaa . .
AR VYaNIHNA Taen13 AT 1zHANNNT15IUNNADA (analysis of variance)
4
nazihdeyarulSeudisumanuuana1anedda laeld Duncan’s multiple range tests
v ] v E4
(DMRT) N5£AUANUEDIU 95% U 1l

9. AIUNMNSNABDS

msene lumaduy uaunsasns ungaiae duaazifeu tazihuiieus e

WIO1U9 SUNDATUYUNA TIHTAUATIIHTU

= Y a oA Y a oA a Ia A a aa
ﬂﬁﬁﬂ‘]&lﬂuﬁﬂ\‘]ﬂgﬂ@lﬂﬁ 14ﬂﬁﬂgﬂﬂﬂﬁ’)mi'l%ﬁﬂulmngﬁ ﬂ"lﬂ’)ﬂﬂ‘ﬂj‘l/‘nﬂfﬂ AU

INYAT MﬁT%ﬂﬂWéjﬂLﬂ‘HﬁiﬁTﬁﬂ{ MPUVAV VY NIIUNNA

10. 528121321M1N1INAADY

Y
o

AUAADULUIAY W.A. 2552 DAUADULBIYU W.A. 2553
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NauazIa15al

o A A Y a a o
1. amwm"lﬂmmwu‘nuazamym‘nmaummmﬂumsmu

=

o A 4
1.1 annia ldusaiundnm

dy A a Y 9 J o
funudaunyasng 2 vinw laun ulasnaassthu Tuuauysal dwanguan
v Y 4
UNeaAl tazulainaasiNnau duaazifen sunea1uyuna ivaeuatedluua
o o a A A o a A 3 A A A A A
Terdaunswdu wui laena lldanmgilsemantlunsugedimenan 2 gn Ao 1enan
[ A [ d‘ v =) &y d' 1 9
Waie 1azionuIIIHIAY ANUGURE 310 wasaInszaunzial unais Diuii i
T 4 1 a 3’ { Aa A 1
Uszanw 14,375 15 thanssazilseTowd 10,306 15 USuaniwhunde 1,137 dadwasasil
Q' A Qy 1 A a Q' = n’j A
HuszisuaniaoungymautazazNas ludouiiguiey duazisuananaialumeuningiay
= 4 vl J & o Ay "y 9 v v
feaa1ny Manszatealvesdy lumivaue uiauihmenan e waeTilss Measzidiios ¥e

Us1am
1.2 AUgIUININAUINUBIAUA N Y

FAAUNTU

a 2

a dyd Jd o o 'Qy
ﬂumﬂuﬂuﬁ?JLL‘VIWIJENLtﬂaﬁﬂﬂaaﬂﬁ1u1uuﬁuyim AUANfHHUN ’f]’lLﬂfJﬁﬂ'J

'
a AA o 9

[ @ [~ v A [~ 1 @
nIauas sau uauniiaunsvesntinaaauily Ap-Bt ﬁ)gqamﬂﬁzﬂummﬂm

2

IS

A A A = o Y @ Y o A
N 330.1 AT ANINNUN ﬂugﬂﬂauaaumﬂ Ianuaasulszinuiseay 2 IAAUNUUA

3 J Yy A . A o ' o Y o a A g w P
lﬂu@gﬂ@uu'lw'lﬂa\jﬂu (10031 alluV1um) V]'JWQG]'J@Q‘UUQQQQUﬂWLUQﬂLﬂUQﬁﬂﬁﬂﬂ'N

=\

a a o~ oy a a 9 3’ 2 1 y3 A '
(residuum) YDIHUNTIY AUUNITTISUIYUIA ﬂuummmmmﬁlwuwmmu'lmia llﬂ"lillﬁﬁ‘]ﬂ

J da a
vouihHIauiunai

Y Y
A A o A

a a a 3| a [ a
AUUUKUT 30 I uAIas ¥auIaa ieaumduaunsiedusiu ﬁmwu“lu
I [ Aa A 9 1< Y A = = =
gudunsada (pH 5.5) ﬂuﬂﬂidﬁimﬂmmuﬂaumaﬂwmummﬂazmsmummam@sm
a

= Y 9 1 a U = 3 1 a S A =
UAMUAINUYDI IATIAT NN 0Y FIUAUAINANAULA 32-132 1UAAT Al uuas @

A 31 = d’} a I a 1 9 a I U A
wiaesuihmataz a1 weatuaunsielusiu Iﬂi\‘lﬁ'ﬁNﬂli’)ﬂﬂulﬂullﬂﬂﬂ@ulﬂaﬂﬂgu
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2 = ~ a < @ =2 & @ A
BUVIRazReanIl1unag ‘WL@G]fﬂueluﬁ‘LlHJL“]J‘Llﬂiﬂ’ﬂﬂMTﬂﬂQLﬂuﬂiﬂﬁ]ﬂ (pH 5-5.5) (MNN

6)

) (V)

MW 6 udasnwanbazanmgidszma (n) nihdaausumugaausu (v)

gAAUY A5

9

a I Aa o v o o '

ﬂuﬁrﬂuﬂumgmuﬂlamﬂmmamﬂ’manq m‘uam!ﬁfm DUNDATUYUNA
[ [ = I A AA o Y v Aa | 1 @
WHIAUATIIFANT LD UAUNTWAUINITVBIHUIAAA WYY Ap-Bt agqqmﬂimummﬂm

dy A g A = Y 9 Y o A
DAY 245 1UAT ﬁmwwumﬂugﬂﬂauaauam ganwarmmnidszuiuisvay 3 IAAUNUUA
I g’ 9 A . ~ o [ @ 9 o A Ad [V 9
WuaznoUiININeIn U (local alluvium) VI’J'I\WI’J’E)EJ‘]JH’J@]QGIHﬂ"lluﬂ‘ﬂ!‘ﬂu’)ﬁ'ﬂﬁﬂﬂ%i
. a a a 3, aa A Y :' 2K Y =

(residuum) UDINUNTIY AUUNITTISUIYUIA ﬂullﬂ’J'liJﬁﬁJ"l’iﬂelﬁuT‘;]fiJW"Iu"lﬂﬂ'luﬂﬁ"lﬁ N3

Y
"lwammmﬁwﬁmwuﬂmﬂma

a a == = dy a I a ] =1 a
AUVUNUI 20 udAas NFua)umasd ieduiluaunI e uT I NesAL
3 o a S {
Tumunuilunsadaun (pH 5.0) and Inseasruiunuudewmasnyuuuvuiaazideanalu

=1 9 9 1 a 1 = :/l [ a == dy a I
NAN Mﬂﬁ?ﬂﬂﬂﬂﬂﬂ]ﬂ\ﬂﬂi\iﬁi']\iuﬂﬂ AIUAUANANAILLS 20-200 LY UALNAT WELLA STRMITEN
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a I ' = 9 a <3| 4 =
ausrutdunsionay srumrterdunsie Tﬂiﬁﬁi'NGIJ’l’NﬂulﬂuLLUUﬂﬂuLWﬁEJiqullliJu"llu'lﬂ

2 = = a | =2 Y A
AZLBYADINYIL Wlﬂ%ﬂucluﬁu”lllLﬂuﬂiﬂj}uuiﬂuTﬂﬂﬂL‘]J‘Llﬂiﬂﬁ]ﬂl]”lﬂ (pH 4.0-4.5) (MNN 7)

(M) (V)

MWN 7 udgasmwanyazanugidszme (n) wihdaaudumugaaue Tass (v)

Y v
1.3 auian1emennuedaudumuiunulainaasa

HaMIANBITUTAN NI INYBIAUNRIMIANYT Uszneudie nisuan
Y 2 v
N3LVDIVUIABYMANATFUILBAY ANUHUUUIINVEIAY Manwiinhivesduyus
A v Y g‘ =V | dy
auddethiasae 11T
k4 Y 1 9 k4
% A aAa K 9 ~ @ A A
MINTLIBVUIABYMIALAZFUTRAUFI IAv Mo szinnsuiioay
{ o @ J a 4
MINAT WA AUIAAIANUFUR UV YN IAAY TaglHnusiueansznsIunyas
A1 590131 (USDA textural class) (191, 2542; Soil Survey Staff, 2010) (13 19HUINT 13) AL
NTUEMN 8) nuN Usmaeymavinaniigluegluiids 756-854 niudenlanin eynia
yinanrentlsegluiids 76-176 nfudenlansu nazeumavinaaumiiodogluids 69-109
NSUARN Taniu (MINHLING 1) TAasn M Iunu auuullsunaeyniavuianseunni
3 a U a A =3 A (a a ~ = 9
luduauais tasilsuuanaimuanuan vasnlsmasyninvinaaumiealuud Tiy

Q‘ -4 Y v a Y 1 a z a Y 1
L‘W3Jﬁu@1Mﬂ31haﬂﬂuﬁ\1ﬁ®14lﬂﬁﬂﬁl®\1ﬂ‘L!W]ﬂﬂu umaﬂaﬂumuaw ﬂuﬁvuuuﬁumﬂuﬁagiu
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9 Y
nguauNelusn uazluauduaawanuan 51 wudasas lloglunquansiulu

NnIg

dwisuAueTass (il 8) wud ﬂ?mmmmaumﬂmummw"lucﬁuﬁnﬁﬂﬁu
agluiidy 647-736 nSusen lansu eymavianseniledluiids 89-137 nfudenlansy
wazeumAuadumieeglufide 150-233 niudenlansu (M31rLINT 2) Tagfusuuy
dauiwajagiiuﬂa;uﬁui:JmJmnswuazsfyua'nag)i”lmzjuﬁuimmﬁmﬂuw5161 sn3us B
waz BS  Mivmeglunguausinilunsie dnbazmsiinnszasueduiineynIAauE Ny
nainaaeiaaes naadlifiiui aunasswsnaiududianinisd Insuaaims
A uieFInaveteMAVIIAIAN (lessivage) uazﬂizmuﬂmﬂﬁaué’wiﬁﬂmﬂci?yuﬁuuu
(eluviation) ooz anlufududg mldauaeunuiioymavuiansiemaoguin dnuay

anvziioynmnunazBeaNuIY (Buol ef al., 1997; Soil Survey Staff, 1999)

Sand (g kgrl) Silt (g kg>|) Clay (g kgrl)
600 700 800 900 60 80 100 120 140 160 180 50 100 150 200 250

0 0 0

20 20 20

40 40 7 40

60 e 60

£ g0 E 80 E 80

;‘; i £ 100 4 Z 4
g 100 k3 2 100

120 4 120 | 120 4

140 T 140

160 | 160 160 |

180 50 180

200 - gy = 200 -

‘ —— gpaunisu —B— yaauy Tass

(M) (V) Q)
Y v o 1 a
ﬂ]‘Wﬁ 8 ﬂ'J'llJﬂ'i]W1!‘ﬁ§$ﬁ31ﬂﬂﬁﬂ1mﬂuﬂ1ﬂﬂlu1@ﬂ§18 (n) ’E)‘Léﬂ"lﬂ"lllﬂﬂﬂﬁ'lﬂ!!,ﬂ\i (v) 1ay

UMAVUIAAUIKMTIY (A) NUANVANVOIAUAWNUAUNGTY tazAus 1a5s

Y
ﬂ'J”I?Jﬁu"ILLHU'i'HJ}ZTﬂTﬂEJ'J% core method @]']1]?]'3']%ﬁﬂﬂlullﬂawf{uﬁ'ﬂl‘lﬂﬂumﬂﬂ
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(Soil profile description)

Soil of Ban Non Somboon Experimental Plot

I Information on the site
Profile symbol

Soil name

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

Others

: HB-2

: Warin Soil (Wn)

: Ultic Haplustult

: January 21, 2009

: Somchai Anusontpornperm, Suphicha Thanachit,

Natthamon Apairee, Ekkarach Meewassana, Sirintha
Tasarika

: Ban Non Somboon, Tambon Krissana, Amphoe Si

Khiu, Changwat Nakhon Ratchasima

: Approximately 330.1 m 8.1 ACC (MSL)
- 5339 111 Coordination : 47P 0769173F, 1671549

: Shoulder slope of low hill
: Slightly Undulating

2% Aspect : 34 Azimuth

: Maize experimental plot with remnant of dry

dipterocarp tree species

: Approximately 1,137.4 mm yr'
: Approximately 27 °C yr'
: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: More than 160 cm at time of sampling

Description

Ap 0-32 Brown (7.5YR 4/4); loamy sand; weak very fine and fine
subangular blocky structure; non-sticky and non-plastic,
very friable moist, soft dry; few faint clay coating on face
of peds and clay bridges between sand grains; few very
fine variegated sands; many very fine vesicular pores;
common very few and few fine roots; field pH 5.5; abrupt



Btl

Bt2

Bt3

Bt4

Bt5

32-51

51-72

72-101

101-132

132-150°
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and wavy boundary to Btl

Reddish yellow (5YR 4/6); loamy sand; moderate fine
subangular blocky structure; non-sticky and non-plastic,
very friable moist, slightly hard dry; few faint clay coating
on faces of peds and clay bridges between sand grains;
many very fine coated sands; common very fine and few
fine vesicular pores; common very fine roots; field pH
5.5; gradual and smooth boundary to Bt2

Reddish yellow (SYR 5/8); loamy sand; strong, fine
subangular blocky structure; non-sticky and non-plastic,
very friable moist, slightly hard dry; common distinct clay
coating on faces of peds and clay bridges between sand
grains; few medium krotorimas many very fine coated
sands; common very fine, very few vesicular and few very
fine single tabular pores; common very fine, few fine and
medium roots; field pH 5.5; clear and smooth boundary to
Bt3

Brownish yellow (2.5YR 5/8); loamy sand; moderate fine
subangular blocky structure; non-sticky and non-plastic,
very friable moist, soft dry; common distinct clay coating
on faces of peds and clay bridges between sand grains;
few very fine coated sands; many very fine and common
fine vesicular pores; common very fine, fine and medium
roots; field pH 5.0; gradual and smooth boundary to Bt4

White (2.5YR 5/8) loamy sand; moderate fine
subangular blocky structure; non-sticky and non-plastic,
very friable moist, soft dry; many distinct clay coating
on faces of peds and clay bridges between sand grains;
few very fine coated sands; many very fine and common
fine vesicular pores; few very fine, fine and medium
roots; field pH 5.5; diffuse and smooth boundary to Bt5

White (2.5YR 4/8) loamy sand; moderate fine and
medium subangular blocky structure; non-sticky and
non-plastic, very friable (moist), soft (dry); many distinct
clay coating on faces of peds and clay bridges between
sand grains; few very fine coated sands; many very fine
and common fine vesicular pores; few very fine, few
very fine and fine roots; field pH 5.0.



1. Information on the site

Profile symbol
Soil name
Classification
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Soil of Ban Khud Muang Experimental Plot

Date of examination

Described by

Location

Elevation

Map sheet number

Landform

1. Physiographic position
2. Surrounding land form

: Yt

: Yasothon (Yt)

: Typic Paleustult

: April 10, 2009

: Irb Kheoruenromne, Somchai Anusonpornperm,
Suphicha Thanachit, Kamolwon, Wipawon, Wittaya,
Khunta, Daojarat, Boontarik Chimchart, Sirintha
Tasarika

: Approximately 100 m East of Sikhiew-Dan Khunthod.
Ban Kudmuang, Tambon Takian, Amphoe Dan
Khunthod, Changwat Nakorn Ratchasima

: Approximately 245 m (MSL)

: Coordination : 47 793630E, 1676161N

: Residual plain
: Undulating

3. Slope on which profile site : 3%  Aspect: 300 Azi

Land use
Annual rainfall

Mean temperature

Climate
Others

: Cassava field

: Approximately 1,200 mm

: Approximately 27°C

: Tropical Savanna

: Agricultural and settlement

II. General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

: Residuum derived from weathered red sandstone
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

I Profile description

Horizon Depth

Ap

Btl

(cm)
0-20

20-41

Description

Yellowish red (5YR 4/6); loamy sand; moderate weak fine
and medium subangular blocky structure; slightly hard dry,
friable moist, non sticky and non plastic; few very fine,
common fine vesicular pores; many very fine and fine
roots; few variegated sands; very strongly acid (field pH
5.0); clear, smooth boundary to Btl

Red (2.5YR 4/8); sandy loam; moderately medium and
coarse subangular blocky structure; hard dry, slightly
friable moist, non sticky and slightly plastic; few clay
bridges among sand grains; few very fine, fine vesicular
pores; common very fine and fine roots; few variegated



Bt2

Bt3

Bt4

Bt5

Bt6

41-69

69-95

95-120

120-142

142-171
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sands; very strongly acid (field pH 4.5); gradual, smooth
boundary to Bt2

Red (2.5YR 4/6); sandy loam; moderately fine and
medium subangular blocky structure; hard dry, slightly
friable moist, slightly sticky and moderately plastic; few
faint clay coats on ped faces and clay bridges among sand
grains; very few very fine, common fine vesicular pores;
common very fine and fine roots; few variegated sands;
very strongly acid (field pH 4.0); clear, smooth boundary
to Bt3

Red (2.5YR 4/6); sandy clay loam; moderately fine and
medium subangular blocky structure; hard dry, slightly
riable moist, slightly sticky and moderately plastic; few
faint clay coats on pore walls and few clay bridges among
sand grains; few very fine, common fine vesicular and few
fine tubular pores; few very fine and fine roots; few
variegated sands; very strongly acid (field pH 4.0); clear,
smooth boundary to Bt4

Red (2.5YR 4/6); sandy clay loam; moderately fine and
medium subangular blocky structure; slightly hard dry,
slightly friable moist, slightly sticky and moderately
plastic; very few faint clay coats on pore walls and few
clay bridges among sand grains; common very fine and
fine vesicular and very few fine simple tubular pores; few
very fine and fine roots; few variegated sands; very
strongly acid (field pH 4.0); gradual, smooth boundary to
Bt5

Red (2.5YR 4/6); sandy clay loam; moderately fine and
medium subangular blocky structure; slightly hard dry,
slightly friable moist, slightly sticky and moderately
plastic; very few faint clay coats on pore walls and few
clay bridges among sand grains; common very fine and
fine vesicular and very few fine simple tubular pores; very
few very fine and fine roots; few variegated sands, some
patchy areas of strong clay balls and distinct clay coats;
very strongly acid (field pH 4.0); clear, smooth boundary
to Bt6

Red (2.5YR 4/6); sandy clay loam; moderately fine and
medium subangular blocky structure; slightly hard dry,
slightly friable moist, slightly sticky and moderately
plastic; very few faint clay coats on pore walls and few
clay bridges among sand grains; common very fine and
fine vesicular and very few fine simple tubular pores;
practically no roots; few variegated sands, some patchy
areas of strong clay balls and distinct clay coats; very
strongly acid (field pH 4.0); gradual, smooth boundary to
Bt7
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Bt7 171-200° Red (2.5YR 4/6); sandy clay loam; moderately fine and
medium subangular blocky structure; slightly hard dry,
slightly friable moist, slightly sticky and moderately
plastic; very few faint clay coats on pore walls and few
clay bridges among sand grains; common very fine and
fine vesicular and very few fine simple tubular pores;
practically no roots; few variegated sands; very strongly
acid (field pH 4.0).
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Depth Horizon  Particle size distribution Textural class Bulk density Hydraulic

(cm) sand silt clay Mg m”) conductivity
( gkg ') (cm hr')

0-32 Apl 854 76 71 loamy sand 1.54 8.0
32-51 Bt2 801 103 96 loamy sand 1.53 3.0
51-72 Bt3 781 111 109 sandy loam 1.53 6.0
72-101 Bt4 768 143 89 sandy loam 1.57 2.0
101-132 Bt4 760 162 78 sandy loam 1.61 2.0
132-150+ BtS 756 176 69 sandy loam 1.57 20

MINWUINN 2 autianmenmueauamuany lassulainaiig

Depth Horizon  Particle size distribution Textural class Bulk density Hydraulic
(cm) sand silt clay Mg m”) conductivity

( gkg' ) (emhr')
0-20 Apl 736 113 150 Sandy loam 1.68 1.5
20-41 Bt2 678 131 191 Sandy loam 1.80 0.2
41-69 Bt3 662 137 199 Sandy loam 1.70 0.3
69-95 Bt4 651 115 233 Sandy clay loam 1.57 1.5
95-120 Bt4 647 136 217 Sandy clay loam 1.57 2.3
120-142 BtS 680 124 196 Sandy loam 1.60 2.4
142-171 Bt6 699 89 212 Sandy clay loam 1.61 1.5

171-200+ Bt7 658 112 229 Sandy clay loam 1.61 1.2
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Depth Horizon pH 1:1 OM Total N Available Extractable base Sum bases EA CEC BS
(cm) H,0 KClI P K Ca Mg K Na bysum NH,OAc (%)
(—-gkg'==)  (—-mgkg' )  ( cmol, kg’ )

0-32 Ap 55 48 44 0.14 2.50 10.3 1.16 096 0.05 0.14 2.31 14 16.3 3.4 14.2
32-51 Btl 57 47 1.5 0.14 0.75 11.9 1.19 092 0.06 0.13 2.30 13 15.3 1.4 15.3
51-72 Bt2 55 44 13 0.35 0.50 114 030 133 0.06 0.17 1.86 12 13.8 1.6 13.4
72-101 Bt3 48 38 1.0 0.21 0.50 104 0.88 1.09 0.05 0.16 2.18 8 10.2 3.6 21.4
101-132 Bt4 47 37 1.0 0.49 0.50 7.9 0.20 1.75 0.04 0.16 2.14 11 13.1 1.6 16.3
132-150+ Bt5 47 38 0.7 0.56 0.50 5.8 0.68 1.08 0.03 0.28 2.06 6 8.1 2.6 25.6

08
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Depth Horizon pH 1:1 OM Total N Available Extractable base Sum bases EA CEC BS

(cm) H,0 KClI P K Ca Mg K Na bysum NH,OAc (%)

(—gkg' =) (—mgkg' ) cmol_ kg’ )

0-20 Ap 50 3.8 429 0.28 10.36 70.6  0.64 023 0.18 0.24 1.29 6 7.3 24 17.7
20-41 Btl 42 34 326 0.07 2.50 90.8 046 0.12 0.23 0.32 1.13 9 10.1 3.4 11.2
41-69 Bt2 40 33 257 0.21 2.50 21.1 0.50 0.13 0.05 0.15 0.84 7 7.8 3.3 10.7
69-95 Bt3 40 33 275 0.14 2.50 178 040 0.11 0.05 0.36 0.94 10 10.9 3.4 8.6
95-120 Bt4 40 32 257 0.21 2.50 16.7 040 0.09 0.04 0.13 0.65 9 9.6 3.1 6.8

120-142 Bt5 40 32 1.89 0.11 1.79 143 025 0.08 0.04 0.10 0.47 9 9.5 3.1 5.0
142-171 Bt6 40 32 154 0.14 1.43 155 042 0.08 0.04 0.11 0.66 9 9.6 3.0 6.9
171-200+ Bt7 40 32 0286 0.21 1.43 179 021 026 0.05 0.11 0.64 6 6.6 2.6 9.7

18
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Treatment Fresh tuber yield Tuber % Starch  Survival rate ~ Number of stem
(tonne rai’) (no. plantil) (%) (per rai)
Chicken Manuring
Cl 4.98b 17 30.9a 99 3271 b
C2 5.58a 18 32.1b 99 3,968 a
F-test g+ ns * ns o
Foliar Application
T1 5.06 17 33.0 99 3,540
T2 5.07 17 322 99 3,456
T3 5.54 17 30.5 100 3,535
T4 5.36 18 30.4 99 3,962
T5 5.33 18 31.7 99 3,560
T6 5.32 18 31.3 100 3,661
F-test ns ns ns ns ns
Interaction
CIT1 4.92 17 332 99 3,464
CIT2 4.85 17 31.8 99 3,183
CIT3 5.24 17 29.2 99 3,268
CIT4 4.65 17 28.9 99 3,086
CITS5 5.14 17 31.5 98 3,351
CIT6 5.09 18 30.9 100 3,271
C2T1 5.19 17 329 99 3,017
C2T12 5.33 17 32.6 99 3,729
C2T3 5.83 17 31.8 100 3,802
C2T4 6.06 18 32.0 99 4,838
C2T5 5.51 18 31.9 100 3,769
C2T6 5.56 18 31.8 100 4,051
F-test ns ns ns ns ns
%CV 9.1 11.9 5.6 10.2 15.1

Remark: ns = no statistical difference, mean value followed by the same letter using DMRT= no

statistical difference, * = statistical difference at 95% level of confidence,

** = gtatistical difference at 99% level of confidence
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Stem weight  Tip and leave weight ~ Stem basal weight ~ Above ground biomass

Treatment
(tonne rai’") (kg rai’') (kg rai’') (tonne rai’)

Chicken Manuring
Cl 0.94b 316.1b 479.4b 1.73b
C2 1.58a 458.5a 672.0a 2.94a
F-test *ok ok ok ok
Foliar Application
T1 1.20 5554 539.3 2.29
T2 1.32 509.5 539.7 2.37
T3 1.31 446.3 595.0 2.35
T4 1.31 547.3 584.7 2.44
T5 1.24 491.9 589.5 2.32
T6 1.20 450.5 606.0 2.26
F-test ns Ns ns ns
Interaction
CITI 0.99 357.7 420.3 1.76
CIT2 0.92 290.1 4444 1.66
CIT3 1.02 380.6 514.9 1.92
C1T4 0.82 300.6 483.8 1.60
CITS 1.01 311.8 536.9 1.86
C1T6 0.87 255.6 475.8 1.60
C2T1 1.41 753.1 658.2 2.82
C2T12 1.72 729.0 634.9 3.08
C2T13 1.59 512.0 675.1 2.77
C2T4 1.80 794.1 675.11 3.28
C2T5 1.47 671.9 685.5 2.78
C2T6 1.53 645.4 736.2 291
F-test ns ns ns ns
%CV 18.6 26.2 13 152

Remark: ns = no statistical difference, mean value followed by the same letter using DMRT= no

statistical difference, ** = statistical difference at 99% level of confidence
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Treatment Fresh tuber yield Tuber % Starch Survival rate Number of stem
(tonne rai ) (no. plant_l) (%) (per rai)

Chicken Manuring
Cl 2.57 12 24.1a 88 2,424
C2 2.72 13 18.9b 87 2,573
F-test ns ns ko ns ns
Foliar Application
T1 2.45 12 19.6 83 2,531
T2 3.06 14 233 92 2,656
T3 2.78 13 24.5 89 2,575
T4 2.54 13 21.6 93 2,584
T5 2.52 13 21.1 84 2,345
T6 2.51 12 19.0 85 2,298
F-test ns ns ns ns ns
Interaction
CITI 2.53 12 24.2a 82 2,562
CIT2 291 12 23.9a 94 2,564
CIT3 2.63 13 25.9a 86 2,459
C1T4 2.35 12 21.9ab 95 2,607
CITS 2.48 12 25.2a 84 2,247
C1T6 2.51 12 24.0a 88 2,104
C2T1 2.36 12 15.0c 85 2,500
C2T12 3.21 16 23.1ab 90 2,747
C2T13 2.93 13 23.0ab 92 2,692
C2T4 2.73 13 21.3ab 91 2,562
C2T5 2.56 13 16.9bc 83 2,443
C2T6 2.52 12 13.9¢ 82 2,492
F-test ns ns * ns ns
%CV 18.2 11.6 17.9 10.2 13.3

Remark: ns = no statistical difference, mean value followed by the same letter using DMRT= no

statistical difference, * = statistical difference at 95% level of confidence, ** =

statistical difference at 99% level of confidence
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Stem weight  Tip and leave weight ~ Stem basal weight =~ Above ground biomass

Treatment
(tonne rai’) (kg rai’) (kg rai’) (tonne rai )

Chicken Manuring
Cl 0.61b 167.0b 350.6b 1.13b
C2 0.79a 280.0a 424.1a 1.49a
F-test ok *% *% *%
Foliar Application
T1 0.67 212.2 343.7 1.22
T2 0.77 268.8 411.9 1.45
T3 0.79 251.1 416.2 1.46
T4 0.71 178.6 392.5 1.28
T5 0.65 211.2 359.5 1.22
T6 0.61 218.9 400.4 1.23
F-test ns ns ns ns
Interaction
CIT1 0.71 193.4 351.9 1.26
CIT2 0.62 207.4 384.5 1.21
CIT3 0.04 162.0 344.1 1.14
ClT4 0.04 1323 378.0 1.15
CITS 0.54 125.7 320.5 0.98
CITé6 0.53 180.6 324.6 1.04
C2T1 0.62 231.0 3354 1.19
C2T2 0.92 330.3 4393 1.69
C2T3 0.95 340.1 488.3 1.78
C2T4 0.78 224.8 406.9 1.41
C2T5 0.77 296.8 398.5 1.46
C2T6 0.68 257.3 476.3 1.42
F-test ns ns ns ns
%CV 23.6 47.8 22.7 24.2

Remark: ns = no statistical difference, mean value followed by the same letter using DMRT= no

statistical difference, ** = statistical difference at 99% level of confidence
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N (%) P (%) K (%)
Treatment y y 5 y 5
Wn" Yt Wn' Yt Wn' Yt

Chicken Manuring
Cl1 4.14 4.05 0.28b 0.16b 1.17b 1.56b
C2 4.35 4.07 0.34a 0.22a 1.39a 1.72a
F-test ns ns okl i * *
Foliar Application
Tl 4.34 4.07 0.27 0.15¢ 1.28 1.74
T2 4.18 4.13 0.32 0.24ab 1.30 1.6
T3 4.27 4.13 0.31 0.26a 1.26 1.67
T4 4.35 3.98 0.33 0.20b 1.19 1.72
TS 4.20 4.05 0.32 0.14¢c 1.29 1.59
T6 4.12 4.01 0.32 0.14c 1.38 1.54
F-test ns ns ns 'S ns ns
Interaction
CIT1 4.69 3.97 0.29 0.12 1.34 1.72
CIT2 3.94 3.96 0.27 0.17 1.12 1.48
CIT3 4.31 4.05 0.29 0.32 1.08 1.47
C1T4 4.90 4.15 0.27 0.12 0.93 1.63
CIT5 4.12 4.09 0.30 0.10 1.21 1.54
C1T6 3.73 4.09 0.28 0.14 1.34 1.49
C2T1 4.00 4.17 0.26 0.18 1.22 1.77
C2T2 4.42 4.31 0.37 0.31 1.44 1.69
C2T3 4.24 421 0.33 0.20 1.43 1.86
C2T4 4.62 3.82 0.39 0.29 1.44 1.80
C2T5 4.29 4.01 0.34 0.17 1.37 1.65
C2T6 4.52 3.93 0.37 0.15 1.41 1.58
F-test ns ns ns ok ns ns
%CV 11.2 8.5 15 22.5 15.3 9.8

Remark: " Warin soil series (Wn), ” Yasothon soil series (Yt)

ns = no statistical difference, mean value followed by the same letter using DMRT= no

statistical difference, ** = statistical difference at 99% level of confidence
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N (%) P (%) K (%)
Treatment y ) y N )
Wn" Yt Wn Yt Wn' Yt

Chicken Manuring
Cl 4.21 3.87 0.16 0.15 0.83b 0.71
Cc2 4.25 3.92 0.15 0.15 0.91a 0.71
F-test ns ns oK ns * ns
Foliar Application
T1 4.21 3.90 0.16ab 0.14 0.80b 0.73
T2 4.26 3.87 0.18a 0.16 0.97a 0.70
T3 421 3.91 0.16ab 0.15 0.89ab 0.68
T4 4.26 3.88 0.14b 0.14 0.90ab 0.74
TS5 4.21 3.89 0.14b 0.15 0.82b 0.72
T6 4.26 3.92 0.15b 0.15 0.83b 0.67
F-test ns ns £ ns = ns
Interaction
CITI 4.18 4.00 0.16 0.13 0.71de 0.85a
CIT2 4.24 4.08 0.17 0.15 0.94b 0.65bcd
CIT3 4.18 3.76 0.18 0.15 0.94b 0.68bcd
ClT4 4.24 3.75 0.15 0.14 0.66e 0.70bcd
CITS 4.18 3.73 0.16 0.16 0.90bc 0.77ab
C1T6 4.24 3.88 0.14 0.15 0.82bcde 0.60d
C2T1 4.24 3.80 0.16 0.15 0.88bcd 0.61cd
C2T2 4.27 3.65 0.19 0.16 1.00ab 0.76ab
C2T3 4.24 4.05 0.15 0.16 0.84bcd 0.69bcd
C2T4 4.27 4.01 0.14 0.14 1.13a 0.78ab
C2T5 4.24 4.05 0.13 0.15 0.74cde 0.68bcd
C2T6 4.27 3.96 0.16 0.16 0.84bcd 0.75abc
F-test ns ns ns ns oK ok
%CV 3.8 6.8 15.0 10.3 10.8 10.5

Remark: ” Warin soil series (Wn), ? Yasothon soil series (Yt)

ns = no statistical difference, mean value followed by the same letter using DMRT=no

statistical difference, ** = statistical difference at 99% level of confidence
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Fe (mg/kg) Zn (mg/kg)
Treatment y S | )
Wn" Yt Wn Yt

Chicken Manuring
Cl1 32.22 40.07 37.06 43.58
C2 33.05 44.70 35.67 45.53
F-test ns ns ns ns
Foliar Application
T1 31.72 44.79 34.20 33.43d
T2 31.79 38.15 36.40 41.65¢
T3 32.24 43.52 35.77 48.66b
T4 33.66 37.68 40.14 44.47¢c
T5 35.94 44.12 34.22 44.5bc
T6 30.48 45.32 37.43 54.63a
F-test ns ns ns ok
Interaction
CIT1 29.37 47.0ab 33.53 35.09
CIT2 36.10 24.5¢ 40.45 39.32
CIT3 28.01 43.0ab 34.69 48.10
C1T4 33.80 38.4b 42.17 45.51
CITS 37.18 46.8ab 33.88 44.67
C1T6 28.86 38.4b 37.64 48.81
C2T1 34.06 40.3b 34.87 31.76
C2T2 27.47 51.8a 32.35 43.99
C2T3 36.47 44.0b 36.85 49.21
C2T4 33.52 37.0ab 38.12 43.42
C2T5 34.69 41.4b 34.56 44.34
C2T6 32.10 52.3a 37.23 60.45
F-test ns * ns ns
%CV 18.4 15.4 14.2 10.8

Remark: 1/ Warin soil series (Wn), 2/ Yasothon soil series (Yt)

ns = no statistical difference, mean value followed by the same letter using DMRT= no

statistical difference, ** = statistical difference at 99% level of confidence
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Fe (mg/kg) Zn (mg/kg)
Treatment . 5 ) 5
Wn Yt Wn Yt

Chicken Manuring
Cl S51.15 46.55b 44.03 51.03
Cc2 51.95 52.10a 45.23 55.28
F-test ns . ns ns
Foliar Application
T1 56.17b 43.70b 39.03 58.93
T2 49.07bc 48.18a b 51.73 53.31
T3 59.86a 49.13ab 47.85 49.69
T4 47.75bc 54.87a 47.11 49.38
T5 45.34¢ 55.52a 38.61 5791
T6 51.13bc 44.56b 43.25 49.69
F-test ok i ns ns
Interaction
CIT1 52.21 40.74 40.47cd 42.51b
CIT2 48.40 43.66 59.01ab 55.41ab
CIT3 63.56 50.49 48.53abc 42.51b
ClT4 44.27 54.30 32.30d 59.40ab
CITS 43.65 47.89 41.97cd 54.45ab
CIT6 54.81 42.24 43.07cd 51.88b
C2T1 60.13 46.65 36.14cd 75.35a
C2T12 49.75 52.70 44.45¢d 51.22b
C2T3 56.15 47.77 47.17bc 56.87ab
C2T4 51.23 55.45 61.93a 39.36b
C2T5 47.02 63.15 35.25¢cd 61.37ab
C2T6 47.44 46.88 43.42cd 47.51b
F-test ns ns oK oK
%CV 12.9 12.9 17 19.9

Remark: 1/ Warin soil series (Wn), 2/ Yasothon soil series (Yt)

ns = no statistical difference, mean value followed by the same letter using DMRT= no

statistical difference, ** = statistical difference at 99% level of confidence
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MIWUINN 13 MIUUINGUVDAUTTOAY (181, 2548; Soil Survey Division Staff, 1993)

asenna il

Y
AnHULIDAU

k4 Y
FLITI0AUAS 9 (texture classes)

AUNTEY

(sandy soils)

AUIIU

(loamy soils)

AUV

(clayey soils)

Fi
iHoven (coarse textured)

A a
eauneIUunaN

(moderately coarse-textured)

2
wolunag

(moderately fine-textured)

4o
ioaz@ealunaid

(moderately fine-textured)

& =
tHaasiogn

(fine textured)

18un n91ewHan1e o) (M1 N3Y
= =S a
azi9en NIwazPeaNIn) NIeYuan
IIU ¥HANE 9 (NTeneuYuansIU
=) L} =S a 1
nswluAvIIY NS1vazvenluaus I

=) a 1
uaxmwazLaaﬂumﬂuﬂumu)

AUIINYUNT eV AU INYUNTIY

a 1 =
AuIIUUUNTIWaIDea

AU uUNIeazveANIN AUIIY

ausrutunarentla uaznieudls

AUIIUH T AU KT UNT e

a 1 ~
ﬂui’JULWHﬂTJ‘]Ju‘VﬁTEJLL‘ﬂQ

a ~ a =}
Auvtelduns1e auiedunsie

a =
uﬂmamumum




Y 4 v 1Y ] a
minwmnﬁ 14 INUNNMTHUNTEAUANUUUULUUTINVOIAY

91

32A (rating) Wy (Mg m’)
&0 <1.2
G%”I 1.2-1.4
1hunan 1.4-1.6
GRIAANGE 1.6-1.8
qa 1.8-2.0
GREVRLY >2.0
ﬁm: UINTIY (2529)
AFHUINT 15 B 1L T RIS B TNV NE M
STy maminhvaay
1110 (very slow) <0.125
41 (slow) 0.125-0.50
#1huna (moderately slow) 0.50-2.00
1714na19 (moderate) 2.00-6.25
ﬁ:}ﬂmﬂmq (moderately rapid) 6.25-12.50
59 (rapid) 12.50-25.00
59170 (very rapid) >25.00

31: O'Neal (1952)
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4 a a
AUYITUVDIAU(DY, 2548; Land Classification Division and FAO Project Staff,

1973; Soil Survey Division Staff, 1993)

1. WoTUDIAU (Soil reation), pH (ﬁu “U1=1:1)

52U (rating) Wely (range)
lunsaguusanniiga (ultra acid) <35
Lﬂuﬂﬁﬂquuiqmﬂ (extremely acid) 3.5-4.4
I v .

1Wunsadaun (very strongly acid) 4.5-5.0
I v .

1unsada ( strongly acid) 5.1-5.5
Wunsatunand (moderately acid) 5.6-6.0
Wunsadniios (slightly acid) 6.1-6.5
L‘ldJ‘LlﬂaN (neutral) 6.6-7.3
< 1 s 9 . .

wWuaaanies (slightly alkaline) 7.4-7.8
I 1 -

Wuaelunaig (moderately alkaline) 7.9-8.4
o3| J @ A

111A199@ (strongly alkaline) 8.5-9.0
Wuaredaun (very strongly alkaline) >9.0

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

32A1 (rating) Welo (g kgil)
@‘%mm (VL) <5

1 (L) 5-10
Ao (ML) 10-15
1hunae (M) 15-25
ADUA g (MH) 25-35

g3 (H) 35-45

110 (VH) > 45




3. 153 T Tn519U59U (total nitrogen) (NBINAEUNT 1AL, 2535)

32A1 (rating) Nao (g kg'l)
&0 (VL) <1.0

&1 (L) 1.0-2.0
1hunae (M) 2.0-5.0

94 (H) 5.0-7.5
TN (VH) >17.5

&0 (VL) <1.0

&1 (L) 1.0-2.0

4. Ysmaleaesaniluilss Teand (available P) (Bray I1)

3201 (rating) Wele (mg kg_l)
G‘%mm (VL) 8

&1 (L) 36
ApLTNIAT (ML) 6-10
11unan (M) 10-15
ADUA19g (MH) 15-25

q9 (H) 25-45

1N (VH) > 45




5. Ysna Twuna@euiiluilse Teand (available K) (NH,0Ac)

94

32A (rating) Wee (mg kg'l)
§111n (VL) <30
Goh (L) 30-60
1unaia (M) 60-90
49 (H) 90-120
70 (VH) > 120
6. LUAT ’Juﬁﬁ fia'la (extractable bases) (NH,OAc)
32A1 (rating) Wde (cmol (+) kg'l)
extr.Ca extr.Mg extr.K extr.Na extr.bases
@%mm (VL) <2.0 <0.3 <0.2 <0.1 <2.6
@%1 (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1thunais ™M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
3 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
70 (VH) >20 > 8.0 >1.2 >2.0 >31.2
HUEHR VL §1u1n (very Low)
L G%W (Low)
ML ﬂ'au%’mﬁ;w (Moderately Low)
M 11una19 (Moderate)
MH ﬁau%’nq 3 (Moderately High)
H 99 (High)
VH NN (very Low)



7. anuuanilasunan leoau (CEC)
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FZA1 (rating)

Wde (cmol (+) kg'l)

A0 (VL)

<3
A1 (L) 3-5
ADUIA (ML) 5-10
1unars (M) 10-15
ADU19g (MH) 15-20
A4 (H) 20-30
qaun (VH) >30

8. 9091508aANVINAIUA (base saturation)

F2A1U (rating) Ny (%)
A1 (L) <35
ihunai (M) 35-75
a3 (H) >75

A ¢ , & A v
MIWNWHUINN 17 Lﬂﬂl“ﬂﬂWi!LU\ﬁ%ﬂUﬁﬂ1Wﬂﬁﬂllﬁﬂlﬂaﬂullﬂ

FZA1 (rating)

W& (cmol (+) kg-l)

&0

#1
1thunais
GRIEANGE
9

gaun

<1.0
1.0-2.0
2.0-5.0
5.0-10.0
10.0-20.0

>20.0

31 WINTIY (2529)
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FZAUANNYAN USnadunieing Usnaloanesa Usua Tnunande anuuanideu da313000z
ANYIBUVOIAU fuflurse Tomd fufluise Tomi unalovou A BN LA
(gkg) (mgkg') (mgkg') (cmol, kg') (%)
& <15(1) <10 (1) <60 (1) <10 (1) <35(1)
1unas 15-35(2) 10-20 (2) 60-90 (2) 10-20 (2) 35-75 (2)
a >35(3) >20(3) >90(3) >20(3) >75(3)

u

axa @ 4 a

A, @ 1 <
Wneme J5anszAUANUgANaNYIaiveau 19735 Itazuuy @ravazuuuegluiudnluaiiig)
" v A 9 1Ta A Y 7o
AZUUUINING 7 NTDT08NT AUNIZAVAINANTUYIBIAT
AZUUUBETZNIN 8-12 Aullszaunugananysaiunang
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a = = .
M19HUINT 19 taaan1sialasunalad non ST unit 13]1 ST unit

Quantity SI unit Conversion equation
Electrical conductivity dSm’" I mS/cm= dSm’
1 w/em=0.001dSm’
Cation exchange capacity cmol (+) kgl 1 meq/100g = cmol (+) kg_1
Anion exchange capacity cmol (-) kgl 1 meq/100g = cmol (-) kg_1
Exchange cation cmol (+) kg 1 meq/100g = cmol (+) kg
Mass ratio gkg' 1%=10 gkg'
mg kg 1 ppm=1mgkg
1 mg/100g = 10 mg kg '
ngkg' 1ppb=1pgkg'
mg kg 1ppt=1ngkg'
Mass concentration gL’ 1%=10gL"
mgL’ 1ppm=1mgL’
ugL' 1ppb=1pgL’
Density Mgm’ lg/em’=1Mgm”
Specific surface m’ kg’ 1 m’/g=1000m’ kg
Pressure kPa, Mpa 1 bar = 0.1 Mpa
Radioactivity Bq 1Ci=37x10"
Rate, Yield kgha' 1 kg/10a=10 kgha'

Mg ha"

1t/10a=10 Mg ha’
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