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Jeeranut Hongjaturun 2011: Potential of Soils on Toposequences for Cassava and Sugarcane
Production. Master of Science (Soil Science), Major Field: Soil Science, Department of Soil Science.

Thesis Advisor: Miss Suphicha Thanachit, Ph.D. 122 pages.

The potential of soils for growing cassava and sugarcane on toposequence of sandstone low hill at
Krissana subdistrict, Sikhio district, Nakhon Ratchasima province was undertaken on four locations; summit
slope, upper middle slope, lower middle slope, and footslope of low hill. Elevation of the area ranges between
343-320 m above MSL. Relief of the area is nearly gentle to undulating, with 1-4% slope and long length of

slope. Surface runoff is moderate and permeability is moderate to rapid.

All four soils were classified as Typic Paleustults. They were deep soils with well drained feature.
Groundwater depth at the time of sampling was between 125-200 m where the soil on the middle slope had the
shallowest ground water level of 125 m. Their topsoils had brown to strong brown colors. The color of subsoils
of soil on the summit was red and became yellow with a presence of mottles in soils located on the middle slope
to the lowest position of the study area. Physico-chemical properties of these soils along toposequence were
rather similar, having sand to sandy loam textures. Their bulk density was low to high (1.39-1.88 Mg m_3).
They were slightly to extremely acid (pH 4.4-6.2) and low fertile. Organic matter content (1.02-5.49 g kgil),
amounts of available phosphorus (0.16-10.67 mg kg_l), available potassium (3.10-46.25 mg kgil), and cation

exchange capacity (1.25-3.75 cmol kg'l) of these soils were low.

Soil on crestal slope is moderately suitable for cassava (S2en) whereas the rest, situated on the lower
landscape, were slightly suitable (S3dne and S3nd). This conformed well to cassava’s fresh tuber yield and
aboveground biomass of 4.57 and 1.53 ton rai'l, respectively as well as starch content (29.9%) obtained from soil
on the highest position whereas the lower lying soils having indifferent fresh tuber yield and aboveground
biomass but the values were significantly lower than that of the summit and the lowest values (0.53 and 0.41 ton
rai | respectively) were found in the soil on the upper middle slope. Soil on the lower midslope gave the lowest

starch with the amount of 23.6%

All soils were moderately suitable for sugarcane but with different limitations (S2nm and S2ns).
Yields of sugarcane obtained from all position were similar. Soil on the summit tended to give the highest yield
of 12.08 ton rai ' with the lowest yield retrieved from soil on the lower middle slope. These results indicated that
soil potential for the production of both plants depends upon the level of groundwater and soil physical

properties involving soil moisture rather than soil chemical properties.

Student’s signature Thesis Advisor’s signature
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Land-use requirement Cassava Sugarcane

Land Diagnosti ~ Unit S1 S2 S3 S4 S1 S2 S3 S4

quality ¢ factor

Tempera- Meantemp °C 25-29  30-32  33-35 >35 24-27 28-31 32-35 >35

ture (t)  in growing 24-14  13-10 <10 23-19  18-15  <I5

period

Moisture Ann. mm  1200- 1500-  2500- >4000  1600- 1200- 900- <900

availabi- rainfall 1500 2500 4000 2500 1600 1200
lity (m)
900- 500- <500 2500- 3000- >4000
1200 900 3000 4000
Oxygen Soil class Exces- Moder- Somewhat Exces- Moderate- Poorly Very _
availabi-  drainage sively, ately poorly, sively  ly well, poorly
lity (o) well well Poorly, ,well Somewhat
Very poorly poorly
Nutrient Total N % >0.2 <0.2 >0.5 <0.5
availability Available P mgkg'  >10 <10 >15 <15
(n)  Available K mgkg' ~— >60 <60 >90 <90
Organic % >1.5 <l.5 >2.5 <2.5
matter
Nutrient CEC cmol >10 <10 >15 5-15 <5

retentio  (subsoil) kg-l

n (n) BS % >35 <35 >35 <35

(subsoil)

Rooting  soil depth  cm >100 50-100  25-50 <25 >100 50-100  25-50 <25

condition Gravel % <15 15-40 40-80 >80 <15 15-40 40-80 >80
(r) Root class  Easy Normal Hard Veryhard Easy, Hard Very
pentration Normal hard

Flood Frequency y/ 10/1 6-9/1 3-5/1 1-2/1 10/1 6-9/1 3-5/1 1-2/1

hazard (f) time
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15197 3 (A9)

Land-use requirement Cassava Sugarcane
Land Diagnostic ~ Unit S1 S2 S3 S4 S1 S2 S3 S4
quality factor
Excess EC dSm’ <2 2-4 4-8 >8 <2 2-3 3-5 >5
of salt (x)
Soil toxic- Depth of cm  >150 100- 50- <50 >150 100- 50- <50
ities (z) jarosite 150 100 150 100

Reaction pH 6.1-73 74-78 79-84 <84 5.6-73 7478 7.9-84 >84

5.1-6.0 4.0-50 <4.0 4.5-5.5 4.0-4.5 <4

Soil work ~ Workability % Easy Nor Hard  Very  Easy, Hard  Very

ability (k) class mal hard Normal hard
Potential for Slope % 0-12  12-20 20-35  >35 0-12  12-20 20-35  >35
mechanize-
tion(w)
Rock out % 1 4 10 25 1 4 10 25
crop
Stoniness % 1 5 15 40 1 5 15 40
Erosion Slope % 0-5 5-12 12-20 >20 0-5 5-12 12-20 >20

hazard (¢)  Soil loss  t/raily <2 2-4 4-12 >12 <2 2-4 4-12 >12

Y a
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a J an
1.2.5 ﬂ?ﬁ?kﬂi?%ﬁ%ﬂgﬁﬂ?ﬂﬁﬂﬁ

a <Y 3 a 4 an .
AATIEHTBYANINA TAINTAATIEHAMN)5U5IUN19EDA (Analysis of

. Y o 9 09/’ ~ ~ 1 aa Ya .
variance) 11 dpyativy/Feumeuninnuuanad19n19ada 1agl4e3% Duncan’s multiple

4 . e I
range tests (DMRT) NgzavAu¥oiu 95% yu'l)
a da
2. MINATITHAY

2.1 MIAIIUAIDE1AU
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' 1
a A =2

2.1.2 Midrednaungnsunuuian Iiuielusy uendounsia eriuug

A d‘d [] 9 1 ] a A Y v 1 d‘ =
LLﬁﬁlﬂﬂW%ﬂiﬂJHWﬂiﬁﬂJ@@ﬂ HAITOUAIUAZUNTIVUIA 2 Tadwas taz 1¥a0819n5 o

) a 4 CZ 1 a
u'lvl,‘lJ’JLﬂi1$Wﬁ'3J1IG]‘VINﬂ'lfJﬂ’lW Lﬂfl HAZNINTUBDIAY

a 4 va ara d
2.2 MmsaazRandaneland

1) MINTLNBVUIAUDIDYNIAAU (Soil particle size distribution) 1A83TLENAY
ana 4
AZUNTA (sieving method) TuvuIaaManI1etas 1ne511aa (pipette method) (Kilmer and
Alexander, 1949; Day, 1965) Tuvuiaeymansiouihuazoynmadumiieon wanlaninms
a d o dy a . =) = % ;’f dy a
AT IZHUINLINUIUT LNV ULBAU (soil textural class) Taon15ilSouMounuFuIlaay
4 o a

MUNUNVYDINTENTNINHATAYTIONINT (USDA textural class) (Soil Survey Division Staff,

1993)

] a . A S o 1A {
2)  ANUHUIMUUTINUBIAY (Bulk density) 1aedT 1¥nszuannudlosneauh

TuvianaTaseadha (core method) (Blake and Hartge, 1986)
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v v Y
3) @110 IAUNDNAIA 8911 (Saturated  hydraulic  conductivity) Tae 14

WA UTUHIRNULAIS (variable head method) (Klute, 1965)

dy . I dy A o = oy
4) ANVIANUTUTUIY (field capacity, FC) WUANUTUVDIAUNLT IR

91100 33 0 lawana (Klute, 1965)

A | . g & a A4 =
5) AUNYINTIT (permanent wilting point, PWP) WUANUFUVOIAUNUT IR

10U 1500 N lawana (Klute, 1965)
6) anuanuiuiiluilizTond (available water capacity, AWC) f1uaaild
1NNFAT (Klute, 1986)
AWC = (FC-PWP)

a J B2
2.3 MsaAsIEHautanunil

1) Wewau (Soil pH) TasldiaTeslio Jaiewdy (pH meter) Tnalddas1auau

Y
Ao LazAUARENTAZA1e 1M KC1 110U 1:1 (National Soil Survey Center, 1996)
2) USuamsuoudunsd (organic carbon) 1ae7% Walkley and Black tritration
4
(Walkley and Black, 1934; Nelson and Sommers, 1996) niui lldnanlsuna
Y
dun3eingTuAu (organic matter) Tagldgasail
organic matter = organic carbon x 1.724

3) USualuTas19u37u (total nitrogen) 1A83T Kjeldahl method (Jackson, 1965)

4) Ysnaloaresaiitluse Toand (available phosphorus) 1ae73 Bray II (Bray

and Kurzt, 1945) 1d3a1/suaneanesadieiniod spectrophotometer
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5) s TnumanFeuinilualse Tewnd (available potassium) Tag3smsadadie
A g Y o |a = v A
f1350¥a18 1M NH,0Ac 111una1 (pH 7) (Pratt, 1965) iarialsuna lnunaideudoniod

atomic absorption spectrophotometer

6) aniwnsanana la (extractable  acidity) 1a®3%  barium  chloride-

triethanolamine 9 pH 8.2 (Thomas, 1996)

A A W ] 9 ~ ~ A
7y USuanuasiunanald (extractable bases) UsznoudIe uaaEey uuntime
A o { g
Tadon uaz TnunaFeoy Tagdimsanadiea1sozats IM NH,0Ac Munan (pH 7)

(Thomas, 1996) uarialSuauuadiensed atomic absorption spectrophotometer

8) Anuguanilasunnna lopou (cation exchange capacity: CEC) Tagnisszazaie
k% A 3 A = Y
una lopoudleansazats IM NH,0Ac Milunas (pH 7) uazunuiven Tuiisyloooudie
= 4 Y 9 A 3 o = Y
asazane ImAvunae lsaanudutu 10% Tuanminilunsa naunueu Tuiion looau 1a7

Annanmanuuani/asunna looeuuedu (Chapman, 1965; Summer and Miller, 1996)

9) n51508aYANUBUAUUE (base saturation percentage: %BS) AIUINIINA
v 4 ]
voulsmanuasunadia lanavua uazamranmnsananald (Thomas, 1982; National Soil

Survey Center, 1996) 31NgAT

Sum bases

%BS = x 100
Sum bases + Extractable acidity

a d A
3. MIUANSHNY

o w I o o @ Y Y A a IR <3|
mmamﬂuuumﬂmm uaﬂmaﬂmammmamwgu 60 DIALBALWYE Wuan

Q

v
Y 2 o

Uszmna 3 Suaudednuieain  ualunyinldldazidea aniuiii Az lu

9 a va 9
neiians Usznouaiy
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2
1. UsmaluTasnuniua Taenisdeoaaisnao digestion mixture (H,80,-Na,SO,
-Se mixture) (Gallaher et al., 1976) uazini1zlsualaedsmsnaulae 33 Kjeldahl

method (Jackson, 1965)

4
2. Ysmmoaesaninua Tasn1sgosan1oale digestion mixture (HNO,-H,SO-
HCIO, acid mixture) (Johnson and Ulrich, 1959) wazinsznmlSualags Vanado-

molybdate method (Westerman, 1990)

a ~ ~ A A <] @ = ~
3. ‘lJilIWiLlI‘W!LVIﬁL%leI LAY BUD UKW WA NS HUIDTU LASNDILUAN
9
Narua TAen15800ea19A20 digestion mixture (HNO,-H,S0,-HCIO, acid mixture) (Johnson
a L4 a 4
and Ulrich, 1959) uazlnsiennls UAIATOY Atomic absorption spectrophotometer

(Westerman, 1990)

aUNNAZIZHZIAINSIVY

U

Ao a
aMmuUNMNIINY

Y
[ [ S

1. mlasnbasnsthurieus Sruanguan sunedni Janiauasssdin

a wva a a a [ Y d a
2. ﬁ'mﬂgmmimmmﬂgﬁ’mm AUSINHAT UN1INYIAYLNHATAITAT INYUUA

UTUUYU DFUNNWA

9
52UZANUARDUINYIOU 2553-1ADUTUIAN 2554
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9 v
nOEaN SuNeAAI 1M IAUATIIHTNT (MW 2 1Az 3) INToYAVBINTUYATENING (2553)
U U = 1 = = a :’ d‘ 1 U a A L=
VOIIIMIAUATIIFANT 518971127 11T 2553 BilSuanidumasminy 1,386.2 Jadwasaoll
a = S = dy 1Y @ 4 = " v Y =
guMNndy 28.1 esrusaFeanel AnuFUduIMTAnMIInUIegas 724 Aol laglu
= [ I A A A 1 o a a 9 A
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v
NINYIAY FaAN Uu1ey uaznguaIay TaellSuaniwumny 284.6, 1943, 151.1,
123.8 1Ay 120.1 Taamas Aud1ay luvazimoulivian Wweey ngaIN1eY LagtuNay
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Upper midslope

Lower midslope
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Footslope

0o -
T
o
=
-—
=%
o)
°
‘S
100 —
200 —
Physiography Crestal slope of Concave midslope of Concave midslope of Upper footslope of
lownhill lowhill lowhill lowhill
Elevation (m MSL) 343 336 330 320
Residuum derived from Wash over Wash over residuum Local alluvium over

Parent material

residuum derived

derived from

residuum derived from

sandstone
from sandstone sandstone sandstone
Slope (%) 4 4 3 1
Runoff Moderate Moderate Moderate Moderate
Permeability Rapid Rapid Rapid Moderate
Depth of water table (cm) >200 125 150 180
d' [ [ a a o w a dy d‘d
MNAN S aﬂ‘HmS‘VI”Nﬁﬂ!iTL!’J‘VIfJT’lJ?Nﬂ‘Lm1%@1ﬂﬂguﬂizlﬂﬁﬂlﬂﬁwuﬂﬁﬂy1
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Horizon Depth Matrix Texture  Structure Consistence Boundary Field Others
(cm) Mottle Dry, moist, wet pH
Summit
Apl 0-22 7.5YR4/3 LS Ivf,fSBK S, VF,NS/NP gradual, smooth 6.0 many very fine coated sands, common very
- fine variegated sands, few trances of charcoal
Ap2 22-46 Mixed 7.5YR4/4,7.5YR6/6 LS Ivf,fSBK S, VF,NS/NP  abrupt, smooth 6.0 many very fine coated sands, common very
- fine variegated sands, few traces of charcoal
Btl 46-75  S5YRS/8 LS 1Ivf,fSBK S, VF, NS/NP gradual, smooth 6.5 many very fine coated sands, few spot organic
- material accumulation a horizontal double thin
line separated Ap2 and Bt horizons
Bt2 75-100 2.5YR5/8 SL 1fSBK S, VF, NS/NP diffuse, smooth 6.5 many very fine coated sands
Bt3 100-129 2.5YR6/8 SL 1fSBK S, VF, NS/NP  diffuse, smooth 6.5 many very fine coated sands
Bt4 129-152 2.5YR6/8 SL 1fSBK S, VE, NS/NP diffuse, smooth 6.0 many very fine coated sands
Bt5 152-170  2.5YR5/8 SL 1fmSBK S, VF, NS/NP diffuse, smooth 5.5 many very fine coated sands
Bt6 170-200 2.5YRS5/8 SL 1f,mSBK S, VF, NS/NP - 5.0 many very fine coated sands

[4%



Ms51N 4 (99)

Horizon Depth Matrix Texture Structure Consistence Boundary Field Others
(cm) Mottle Dry, moist, wet pH
Upper midslope
Apl 0-18 Mixed 5YR5/2, 5YR6/4 LS 1vf,fSBK VS, VF, NS/NP clear, 6.5 common very fine coated sands, few
smooth traces of dead roots

Ap2 18-32 Mixed 5YR5/2, 5YR6/4 LS 1vf,fSBK VS, VF, NS/NP abrupt, 6.0 common very fine coated sands, few traces
- smooth of dead roots, few traces of charcoal

Btl 32-54 5YR6/4 LS 1vfmSBK VS, VF, NS/NP gradual, 6.0 common very fine and fine coated sand
SYRS/8 smooth trance of organic material

Bt2 54-76  5YR6/6 LS 1f,;mSBK S, VE, NS/NP gradual, 5.5 common very fine and fine coated sands
5YR5/6 smooth

Bt3 76-99 5YR6/6 LS 1f,mSBK S, VF, NS/NP clear, 5.0 common very fine and fine coated sands,
5YRS5/6 smooth few medium spots of organic material

occumulation
Btg 99-125 Mixed 5YR7/2, 5YR6/4 SL 1f,;mSBK SH, F, NS/NP - 4.5 common very fine and fine coated sands

7.5YRS/6

(374
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Horizon Depth Matrix Texture  Structure  Consistence Boundary Field Others
(cm) Mottle Dry, moist, wet pH
Lower midslope
Apl 0-11 7.5YR3/4 LS 1vf,fSBK S, VE, NS/NP gradual, smooth 6.5 many very fine variegate sands, few traces of
- dead roots
Ap2 11-31 Mixed 7.5YR4/4, 7.5YR7/4 LS 1vf,fSBK S, VF, NS/NP abrupt, smooth 6.5 many very fine variegate sands, few traces of
- dead roots
Btl 31-50  7.5YR5/6 LS 1vf,fSBK S, VF, NS/NP clear, smooth 6.5 many very fine coated sands few medium spot:
Bt2 50-71  Mixed 7.5YR6/6,7.5YR5/3 LS 1vf,fSBK S, VE, NS/NP gradual, smooth 6.5 of organic material occumulation; many very
- fine varigate and coated sands, few traces of
dead roots
Bt3 71-96  5YR7/4 LS 1f,;mSBK S, F, NS/NP gradual, smooth 6.0 many very fine varigate and coated sands
Mixed
Btgl 96-120 LS 1f,;mSBK S, F, NS/NP clear, smooth 5.0 many very fine varigate and coated sands
2.5YR7/4,2.5YR8/1
2.5YR4/6
Btg2 120-150 Mixed 5YR7/42.5YRS/1 SL 1f;mSBK S, F, NS/NP - 4.5 many very fine varigate and coated sands

2.5YR3/67.5YR5/8
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Horizon Depth Matrix Texture Structure Consistence Boundary Field Others
(cm) Mottle Dry, moist, wet pH
Foot slope

Apl 0-30  Mixed 7.5YR7/3,7.5YR3/4 LS 1vfSBK S,VF,NS/NP abrupt, smooth 6.5 many very fine variegate sands few traces
- of charcoal

Ap2 30-50 Mixed 7.5YR4/2,7.5YR4/4 LS 1vfSBK S,VF,NS/NP abrupt, smooth 7.0 many very fine variegate sands few traces
- of charcoal

Btl1 50-71 5YRS/6 LS 1vf,fSBK S,VF,NS/NP gradual, 7.0 many very fine variegated sand
- smooth

Bt2 71-96 SYRS5/8 SL Ivf,fSBK S,VF,NS/NP gradual, 6.5 many very fine variegated and coated
- smooth sand, few medium sand pockets

Bt3 96-121 SYRS/8 SL IvE,fSBK S, F, SS/NP gradual, 4.0 many very fine variegated and coated sands
- smooth

Bt4 121-143 7.5YRS5/8 SL 1f,;mSBK S, F, SS/NP gradual, 4.0 many very fine variegated and coated sands
- smooth very few medium Fe, Mn oxide nodules

Bt5 143-170 7.5YR5/8 SL 1f,;mSBK S, F, SS/NP gradual, 4.0 many very fine variegated and coated sands
- smooth very few medium Fe, Mn oxide nodules

Btc 170-200 7.5YR6/8 SL 1f,mSBK S, F, SS/NP gradual, 4.0 few trance of dead roots
- smooth

9%
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Ms519N 4 (99)

Hutia: oAy (Texture) Tnsaadhs (Grade of structure)
LS =loamy sand 1 = weak

SL = sandy loam

Tasaadhs (size of subangular blocky) MITAAD (Consistence)
m =medium (10-20 mm) NS = Non sticky

f =fine (5-10 mm) NP = Non plastic
vf=very fine (<5 mm) SS = Slightly sticky

wAa ara o a
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'
=2KX o

nsugen lansuuaziuun Tdvanasmuanudn Tasaunuiiaegluszauundadi (4.09-5.49

v
1 2 o

nsuden lansu) uazluauarlaedlussAudun (1.02-1.92 nsuaan laniy) (Muin14)

A o 1 9 ~ aa A Aa dy
mmmﬂaﬂymzmumammaumNu@ﬂﬂ;ﬂuazqmwgwqq sznouauNNlo eI dINa

[

ya A o a o v < dy a a = =

TiounieingluAudaisdi991939a137  (Sanchez, 1976) wanvntUTmdUNToTAY
Y = o 4 A a a o A A A

uuﬂuwaﬂmmummaﬂ MIUUDINNUIIUAUUVUNUNUMTAETUVDUAYN TN AUVIaDUN

A A
MnManEas sauneilsunasiniisnnnd dewai lddsnusunieiaggansuauiod

anasl (Bot and Benites, 2005)



52

pH (1:1 H,0) pH (1:1 KCI)
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
0 ' ! 0

20 - 20 A

40 40

60 7 50 ——Summit
€ 1 € )
C2 80 L 80 —=Upper midslope
k= =
2 100 - 2 100 - ]
3 < —&— Lower midslope
3 120 3 120 A
n n —e-Footslops

140 - 140

160 160 -

180 180 A

200 - 200 -

() (V)

d' = A Ao :’ = 4 Yy 9
MAUN 13 mwmwmﬂumﬂ“lum (n) lla$1uﬁ1§ﬁ$ﬂWEJIWLW]ﬁl%ﬂuﬂﬁﬂhlﬁﬂﬂ’ﬂhl"llll"llu

J [ =2 a o w a
1 Tyans (v) nuANVanveIauMNa Ul szime

Vo
a = =2

a @ Ao Y vy @ a a Aa
nnsumdunieingididelinadoandosnulsum luTasnusiuvesqund

1 ‘; = 1 a o [ [ [ = 9 = d'
Mdwn Taglaeglunds 0.16-0.77 nFusen lansutazinud Tiyaaanuauan (i
14) TasAuvuiaeg luide 0.18-0.77 nsuaon lansu uazaua1alaneg lunde 0.16-0.44 NSy

3 &’f dy d‘ a 1 1 9 % a S W
aon lansy Netiiilosnn luTasnuluaudiulngez ldunanmsaatedivesdunioiaglu

AU (Brady and Weil, 2008; Spark, 1995)

WoaoSaniiuiss Temiogluszdudnnndalmnais inegluiids 0.16-10.67

1 [

Naansuaen lansy (Mwi 15)Tasanuuiaiegluids 2.59-10.67 Naansuaen lansy wag
a 1A 1 a o A a o 1 Aa @ 1A v v S A g 4
AuaiA1eg lunde 0.16-2.93 Haaniusdon laniu wu@edrnuiy Tnunageuintluilss Tead
agluszaudndad 3.10-46.25 adnsuaenlaniu Tasauuulimoegluiids 11.00-23.25

)

waaniuaen laniu uazAuaalineg luide 3.0-46.25 aaniuaen lansy
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@ { 4 a a
Woalosauag TnunaFonmiuilse Tomivesaunnusnadiuuilinananm
= Y o a a S o A = 1 1Y) A Y I 1
ANwan aeandoInulTmadunisingianasmuanuansuiu (M 15) uaaslimun
1 a S v a a 1 (% =S 1 Y 1
mMsgesdarvdunssiag luanvzifanmslanildesroanesauas Tnunadonuisaiuliun
a a . dy I o dy A
aulagmwizluauuy (Brady and Weil, 2008) wenaintioiadluwaniainmsdans luiun
o & g { 4 { a % l a
Tagmwizlunsdlvesoaresd Fuilusigiindoun lddeesluan Juinszazavegluau
a 3 o A a [ Y 4 " A 1 .
Tagmwz luauduuu shildauuuiilSinaearesanilulss Teaniunninauais (Tisdale
et al,1993) auaioudiulnglimsvzazaregunss usaumtiondiulvailinenssud 019
dawald InunaFongnazazateoon lnnuthdaau lade 3ai 1@ Tnunaiouiidsuad
Y 1
TuAua1e (Buol ef al, 2003; Zhang ef al., 2006; Akande ef al., 2010) BnNIAUNRINTANY
1 dydq/ Y o a A d a £ A @ Yya A Ao
martiidagauduidaniduiunieguloaarsarnzldaunsiae1isnedl Tasany

Woavlosauas InunaiFen (Akande ez al., 2010)
auiaruantasuvesny

tﬂ' a =4 a d’ [ 9 1 a a S A = d'
wennsandalsmanuaianala wud Aunnusnadlsua Tnmeadoun
analdegluszaudinin (0.01-0.12 iwudTuaden lansy) uunibGeuiana la lussAua

(0.04-0.48 1¥uA luanon lansy) uaadeunanaldluszaudinin (0.05-1.30 wud Iuadno

9
=

a [} = d’ LY Y (% a 1T Aa [} =1
Alansy) wazTwdenianalaluszduga (0.17-1.11 wud Tuaden Tansu) wasiaimaiiiil

=\

9 = a A = ! Y a A [ 9 a U ]
un Tduaaaemuanuanvedu (M 16) Sedwwalisuanuauiana ldvesauiinieg
v o <3 1A 1 dyd o =1 ~ £ 9 [
Tuszaudr naasldmunaumvaiitivannmsguezinseazaisNunss Fdoandoan
msfauilunsaunse (Singh, 1991) Tav'lalasinuleosunayezginiuloeoudiulvy 1dh
] ] E4 [
Tlunuiafgadusguinuiiveseyninaumniien diwaliuamariigniadoudioli

agluasazatenu Fevzgnazazarveon livinurhaaau1ddie (Akande e al., 2010)

a ~ @ 9 ] [ ¢; = 1 Y o k) A o
i]1mJmmmammﬂmgimmum aINalnons1TesasANONA N

1 o o = 9 = 9 =2 a = 1
ﬂgiui%ﬂﬂﬁWﬂiﬂWHﬂaN (50802 5-34) tagiuu IHuanaInIuAINan Tﬂﬂﬂuuuumagiu

Y

a o a ' a ] a o 1 I a a =

WaesIoyas 10-32 uamummm@giuwm%’ﬂaaz 5-34 ’FJEJNhl'iﬂGﬂﬂJﬂU‘UiL'ﬁﬂ!ﬁUWWM!M’JIﬁN

A (Aa ~ % 9 1A ) A =K AY A @ [} a v Y

Nﬂthﬂ!LUﬁﬂﬁﬂﬂ]’lﬂf;Nﬂ’NﬂuiuﬂHL”ﬁu\‘ifJu 9 iNﬂJ‘i’E]El’d$ﬂﬁ’é)3JG]'JGU’ENL‘Uﬁ@Qil!“l/‘lﬁﬂﬁﬂﬁlﬁ%
o & A & a Ao =2 a S A 9

8-34 M09 1WUVUTNIUNA WUMTTLTUVOUVANAADUIINIINAD UL UUBIAIY

gz ay luusana1nI1 (Sanchez, 1976)



55

-1 -1
Extr. K (cmol kg ) Extr. Ca (cmol kg )
0.00 0.05 0.10 0.15 0.0 0.5 10 15
0 : ! 0
20 - 20 -
40 - 40 1
60 - ] 60 -
- ——Summit -
5 80 5§ 801
% —a-Upper midslopes %
o 100 °a 100 -
3 —&—Lower midslope | -3
3 120 3 120 -
n -e-Footslope (2]
140 - 140 -
160 - 160 -
180 180 1
200 - 200 -
(n) (V)
-1 -1
Extr. Mg (cmol kg ) Extr. Na (cmol kg )
000 025 050 0.75 1.00 0.00 0.40 0.80 1.20
0 ) 0 ) y
20 - 20 -
40 - 40
60 - ‘ 60 -
5 80 - —&—Summit 5 80 -
g_ 100 - —&-Upper midslope %_ 100 -
3 ; S
T 120 - —a—Lower midslope S 120 -
n n
140 - —8-Footslope 140 -
160 160 -
180 180
200 - 200 -
Q) )

MW 16 YSuawaamon (0) Tnunaden (v) Ts@ey () wazuunil@eunanald () veaau

mudrnugilszmer



56

A A o Y] a ] Y] o =
nnlsuaananalavesdulinageandesnunnugmsuaniasunna
a d‘ 1 [ o‘ = o' d‘ = 1 a o a 1
loopuvosaunogluszaudwindedr (mwi 17)Tasliaoglunde 1.25-3.75 iud Tuano
a [ = Y = a a =] ] Aa o a
nlansu uazluur Tiyaaasnunuanvesdy Tasauuuiiaioglunds 1.25-3.50 tsud ua
T A o a [ a0 ] A o a T A @ 3 dyd A
aonlaniu wazAuaslatedlunds 1.25-3.75 wsud luaden lansu Natliunaiieaain

v A

a A I a dy Aa (A a =~ ° v A (A
555U IAVRIAIAUIe T uAHee 1Y NUUTIaAMHeId1 UseneunuilSuw
o Ao

aunie Yagidr hldanugmsuanilasunnalessusgluszaudanlide (Buol er al,

2003)

a I { [ a a ' ' @
Ysmaanudunsafana ldvesaunnuina wui egluszauiunaisda
Yy o 1A a a1 ' A o a 1A [ s
gadeanaeInUAINte¥veIAY Tasla1ogluNde 3-12 tyud luanen lansy UA1A
Y o Aa 2 a A 1 1 a o a 1A @ a
wilsdsrumeluridaauinn deluauuueziined luids 3-10 tyud Tuasdeon lansunazau
1A 1 a o a 1 a @ A a a A G a Aa @
aniaegluide 3-12 wud Tuadeon Janiu ilesnauuInanAn I uaunIMINaLINg
= 4 gl & o Y 1 a
quuaziimsszazarggunsaiesnnidy Fuiludnvazimuvosduuaion (Sanchez, 1976;

Hakanssan et al., 1996)
\l o a
3. UM I UIUNAY

VNANHULNNTUFTIUING AUBANWNININ LazdudANIUANYIAY F1015D

Y
FUUNAUMUTZVUOYNTUITIUAY (Soil Survey Staff, 2006) AN WaZIDEARIAD 111

Qe

]
a A o ' a

Y 1
auniimsanuinsazauaumier lusuauaagany MSenNFuUAUaI

A [ =2

aa o Ja a A o ° '
IUINYD1590aN (argillic horizon) uazﬁ%’aaazmmaummﬁmmﬁ'@aaz 35 NIEAUMIND

a v o v v v v A < 4
145 1 UG 'ﬁwmmuﬂaqiuauﬂuaam%aﬁ (Ultisols)

v
A

d’d a 1 9 (; o Jda A dy o w 2K o 9 dy

Aunvlsuaduaouvad mlvaulanuyusine 3eanluszusuanuiu
Y

AUIUVDAAN (ustic soil moisture regium) M11RAUTpYlUBUAVANEGDY Ustult tagwyi

A a ~ ' )] o Aa ~ o =

Ysuaaumilon luasaunnnidesas 20 MinFunimsazauuniga meluszauanuan

a a a o [ 1A 1 I
150 iruAmAI1InAIAY Jeeunsaswunluszaunguaulval (great group) 1A Paleustults
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Soil suitability classes for specific economic crops

Soil position

Cassava Sugarcane
Summit S2 en S2 mn
Upper midslope S3 dne S2 ns
Lower midslope S3 dne S2 ns
Footslope S3 nd S2 nm
Remarks : Sl = highly suitable, S2 = moderately suitable

S3 = marginally suitable, S4 = not suitable
Limitation : e = erosion, n = nutrient, d = drainage

m = moisture deficiency, s = texture
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5. MynvuaUeIvesHdzHdwazdeailgnmuddugiilszime

5.1 auUAAUNBURINTNAADY
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WAN1SAATIZHAUN AN !,La8ﬂ"l'i‘]_]'53Lll'Llﬂ'NlJQﬂiJﬁﬂﬂuﬁﬂiﬂlﬂﬁsﬁuﬂl‘lﬂl(lﬁigﬂﬂ

9

= a a 1 d' % = a = = [ 1 =1
AINAN 0-30 LFUAINAT UAZAUAWNNITEAVANNAN 30-60 LY UALNIAT llWﬁﬂ']'if’Tﬂ‘HWﬂ\‘iﬂ@llﬂu

a a ' <3| [ = ' A o S A a A w I
Auvutazauauunsaiaun Mievedluinde 4.1-5.1 Nisunudunieingedly
FEAUAT (1.85-4.29 nFuden lanin) vz luduaredluszaudnn (1.89-3.26  niuae
alansu) Ysua luTasmusavegluszaudmin (0.49-0.62 isua Tuaden lansy) Weaesa
= A g g o o =X A ' A o
wag Inunaseuniulse Tesvod lussdudrdalunais Tasliaegluide 1.47-10.97 uag
A a o 1 Aa [ o w a ~ ~A A = A o Y
23.5-85.5 Haansusion lansumudwy Usunamaadon nuniiGeuuas Indsundna ldves
Auvuuazauaedluszandmindedi Taelineglunde 0.21-0.64 , 0.08-0.23 11ag 0.01-0.36
wud Twadoaen lansy audwy anuguandasuunalesouiiatedluszauddimsvau
VU (2.4-3.3 ud luanen lansy) uasdunndmsuanad (2.6-3.4 1UA Iuanen lansy)

(13199 6)

msdszifiuanueauauysaivesdn  ammannaeivesnsiianniian  (nea
f?wmmam‘imuﬂﬁu, 2543; Land Classification Division, 1973 and FAO Project Staff, 1973) ﬁ
Rinninmsdsziivanitmand 18un USiaduniesag Usinaleaesaiiiluise Towl
UsinaTmmadeniidudszTon! anuquan/feunnanlosou uazsniidosazanudui
WA HamMIUsEiv WU AUDY (0-30 KEUAINAT) HAANEN (30-60 IFUALLAT) UAIINYAN
awugaia TaefiSinadunsesag Usinamloalese uas TnumenFoniduise Towl anug

A v ¥ A o ' o 9 =
uamﬂaﬂmmﬁ"laaau uazamwaﬂazmmaummﬁagiuﬁmum ®MINN 7)
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M3197 6TVTANIUATUDIAUVY (0-30 IFUANAT) BATAUA (30-60 IHUANAT) ADURINT

Ugnive

Summit Upper midslope  Lower midslope Footslope

Soil properties 0-30 3060 0-30 30-60 0-30 30-60 0-30  30-60

cm cm cm cm cm cm cm cm
pH (1:1 H,0) 48 5.1 47 48 4.6 45 4.4 4.1
OM (g kg™ 185 195 257 275 257 189 429 326
Total N (g kg™ 054 051 053 057 061l 049 062 057
Avail. P (mg kg™ 987 147 1097 194 617 147 534 210

Avail. K (mg kg™) 851 453 855 503 453 255 281 235
Extr. Ca (cmol kg™) 0.64 0.46 0.50 0.40 0.40 0.25 0.42 0.21
Extr. Mg (cmol kg) 023 012 013 011 009 008 008  0.26
Extr. K (cmol kg™) 0.01 0.03 0.03 0.06 0.05 0.04 0.05 0.03
Extr. Na (cmol kg™ 0.24 0.32 0.15 0.36 0.13 0.11 0.11 0.11
BS (%) 15.7 9.3 10.3 8.5 7.0 4.90 6.8 9.2
CEC (cmol kg™) 7.12 9.93 7.81 1093  9.67 9.48 9.66 6.61

4 a o 4 a a a 1
ﬂ1§1ﬂﬁ 7 ﬂ1§‘]J535!,3J‘L!5ZWUﬂ’JHJQ@iJﬁlI“UEmGU’E’NﬂL!‘Uu (0-30 LBUALNAT) LLAZAURA (30-60

EHUALNAT) NOUNINITNADDY

Depth OoM Available CEC BS Total Fertility
P K score level
(cm) (9kg?) (------mg kg™---)  (cmol kg™) (%)
0-30 6.3 25 10.3 34 13.6 5 Low
1) ) (1) D 1)
30-60 4.2 0.63 9.5 2.2 184 5 Low
@) @) ) 1) 1)

axa @ s

WneIme IsanszauaNugaNayssvesauudalumswuIni 11 Taelds Itazuuu
Y ' <
@wavazuuuegluiuanlumsng
Y " W A9 1A 1 a A @ 7o
MAZUUUTIVNNY 7 H30UBENI DO NAUNITAVANNGANANYITBIA
SIAZUUUTINOGIZNIN 8-12 DoAuTiszAuaNugaNduyseitunag

MAZUUUT NN 13 DoNauliszAuanugANaNYTaig



62

[ a

5.2 waranveudlzndwazdesnlgnuuaudumtnis q mudaugidszmns
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5.2.1 wanaasudlzvdaazdos
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WnnnrINud e vasan

Y 1
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fauaNUsUNANANUUANANAUBENNTIFIAUEININEDA (MWD 18) TagauuTIMeaAY

U 9
Y

wihwindaiudilzndedaunigaminy 4.54 duaels Tuvazimsdgniudizvaslu

90 3 Auruanmas luianuuanaNAUNana

9
o a

TasusnanouuuveInaamaounalaiiuud Ty lmihminnananiiiy
o [ ; d' [ [ 1 1 d! Y a v @ Y A v A a
dlzndsgadifgaminy 0.53 aude 15 FelnlSuaiiduaaladifesduaulunii
ADUANVINAIANABUAAN (0.58 duaals) tazauuTnadum Tnanaaiiuaaminy
o [ [ qa: csy A a 1 ~ I a A g’ Y
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Tuber wt. (trai'l)
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Remark  **significant at 0.01 probability levels. Means with the different letters in colum are significantly
different to each other according to Duncan’s Multiple Range Test (DMRT)

T1: Summit; T2: Upper midslope; T3: Lower midslope; T4: Footslope
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T1 = Summit

T2 = Upper midslope
T3 = Lower mislope
T4 = Footslope

Remark : Means with the different letters in colum are significantly different to each other according to Duncan’s

Multiple Range Test (DMRT).
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Remark :  ** significant at 0.01 probability levels
Means with the different letters in colum are significantly different to each other
according to Duncan’s Multiple Range Test (DMRT).
T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Remark :  T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Remark :  ** significant at 0.01 probability levels
Means with the different letters in colum are significantly different to each other
according to Duncan’s Multiple Range Test (DMRT).
T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Remark :  ** significant at 0.01 probability levels
Means with the different letters in colum are significantly different to each other
according to Duncan’s Multiple Range Test (DMRT).
T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Remark : T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Remark :  * significant at 0.05 probability levels
Means with the different letters in colum are significantly different to each other
according to Duncan’s Multiple Range Test (DMRT).
T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Remark : *, ** significant at 0.05 and 0.01 probability levels, respectively.
Means with the different letters in colum are significantly different to each other according
to Duncan’s Multiple Range Test (DMRT).
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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

II General information on the soil
Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Soil profile description

Summit

: Pedon 1

: Typic Paleustult
: November 28, 2010
: Somchai Anusontpornperm, Suphicha Thanachit,

Teerapol Plengsantia, Jeeranut Hongjaturun, Kannika
Phetmak, Niphat Thanimmarn, Narissara Suksawat,
Jeerawan Promma, Rungnapa Bowichian

: Ban Khun Muang, Tambon Nou Som Boon, Amphoe

Si Khew, Changwat Nakhon Ratchasima.

: Approximately 343 m (MSL)
- 5339 111 Coordination: 47P 0769123, 1671462"

: Crestal slope

: Undulating

1 4% Aspect: 40 Azimuth
: Cassava and Sugarcane

: Approximately 1,386 mm

: Approximately 28 °C

: Tropical savanna

: Residuum derived from sandstone

: Well drained

: Rapid

: Moderate

: Deeper than 200 cm at time of sampling

Horizon Depth (cm)  Description
Apl 0-22 Brown (7.5YR 4/3); loamy sand; weak very fine and fine partly
breaking into single grains; soft dry, very friable moist, non sticky
and non plastic; many very fine vesicular pores; common very fine
and few fine roots; many very fine coated sands, common very
fine variegated sands; few traces of charcoal; moderately acid
(field pH 6.0); gradual smooth boundary to Ap2.
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Ap2

Btl

Bt2

Bt3

Bt4

Bt5

Bt6

22-46

46-75

75-100

100-129

129-152

152-170

170-200
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Mixed brown (7.5YR 4/4) 80%, reddish yellow (7.5YR 6/6) 20%;
loamy sand; weak very fine and fine subangular blocky ; soft dry,
very friable moist, non sticky and non plastic; common very fine
vesicular pores; few very fine and few fine roots; many very fine
coated sands, common very fine variegated sands; few traces of
charcoal; moderately acid (field pH 6.0); abupt smooth boundary
to Btl.

Yellowish red (5YR 5/8); loamy sand; weak very fine and fine
subangular blocky; soft dry, very friable moist, non sticky and non
plastic; few faint clay bridges between sand grains; common very
fine vesticular pores; few very fine roots; many very fine coated
sands; few spot organic material accumulation a horizontal double
thin line separated Ap2 and Btl horizons; slightly acid (field pH
6.5); gradual smooth boundary to Bt2.

Red (2.5YR 5/8); sandy loam; weak fine subangular blocky; soft
dry, very friable moist, non sticky and non plastic; common
distinct clay coating on faces of peds and clay bridge between sand
grains; common very fine vesticular and very few fine simple
tubular pores; very few, very fine roots; many very fine coated
sands; slightly acid (field pH 6.5); diffuse smooth boundary to Bt3.
Light red (2.5YR 6/8); sandy loam; weak fine subangular blocky;
soft dry, very friable moist, non sticky and non plastic; many
distinct clay coating on faces of peds and clay bridge between sand
grains; common very fine vesticular and very fine simple tubular
pores; many very fine coated sands; slightly acid (field pH 6.5);
diffuse smooth boundary to Bt4.

Light red (2.5YR 6/8); sandy loam; weak fine subangular blocky;
soft dry, very friable moist, non sticky and non plastic; many
permanent clay coating on faces of peds and clay bridge between
sand grains; common very fine, few fine vesticular and common
very fine simple tubular pores; very few, very fine roots; many
very fine coated sands; moderately acid (field pH 6.0); diffuse
smooth boundary to Bt5.

Red (2.5YR 5/8); sandy loam; weak fine and medium subangular
blocky; soft dry, very friable moist, non sticky and non plastic;
many permanent clay coating on faces of peds and clay bridge
between sand grains; common very fine vesticular and simple
tubular pores; very few, very fine roots; many very fine coated
sands; strongly acid (field pH 5.5); diffuse smooth boundary to
Bt6.

Red (2.5YR 5/8); sandy loam; weak fine and medium subangular
blocky; soft dry, very friable moist, non sticky and non plastic;
many permanent clay coating on faces of peds and clay bridge
between sand grains; common very fine vesticular and simple
tubular pores; very few, very fine roots; many very fine coated
sands; very strongly acid (field pH 5.0).



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
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Upper midslope

: Pedon 2

: Typic Paleustult

: January 31, 2011

: Somchai Anusontpornperm, Suphicha Thanachit, Jeeranut
Hongjaturun, Niphat Thanimmarn, Narissara Suksawat,
Jeerawan Promma

: Ban Khun Muang, Tambon Nou Som Boon, Amphoe
Si Khew, Changwat Nakhon Ratchasima.

: Approximately 336 m (MSL)

©5339 11 Coordination: 47P 0769239", 1671646

: Concave midslope of lowhill

: Undulating

1 4% Aspect: 140 Azimuth
: Cassava and Sugarcane

: Approximately 1,386 mm

: Approximately 28 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
Apl 0-18
Ap2 18-32

: Local alluvium over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: Deeper than 125 cm at time of sampling

Description

Mixed reddish gray (5YR 5/2) 70%, light reddish brown (5YR 6/4)
30%; loamy sand; weak very fine and fine subangular blocky
partly breaking into single grains ; very soft dry, very friable
moist, non sticky and non plastic; many very fine vesicular pores;
common very fine and few fine roots; many very fine coated
sands, few traces of charcoal; slightly acid (field pH 6.5); clear
smooth boundary to Ap2.

Mixed brown (5YR 5/2) 85%, light reddish yellow (5YR 6/4)
12%, yellowish red (5YR 5/8) 3%; loamy sand; weak very fine and
fine subangular blocky; very soft dry, very friable moist, non
sticky and non plastic; many very fine vesicular pores; common
very fine and very few fine roots; common very fine coated sands;
few traces of charcoal, few trances of dead roots; moderately acid
(field pH 6.0); Abrupt smooth boundary to Btl.



Btl

Bt2

Bt3

Btg

32-54

54-76

76-99

99-125

99

Mixed light reddish brown (5YR 6/4) 98%, yellowish red (5YR
5/8) (mottle) 2%; loamy sand; weak very fine and fine subangular
blocky; very soft dry, very friable moist, non sticky and non
plastic; few faint clay bridges between sand grains; many very fine
and few fine vesticular pores; few very fine roots; common very
fine and fine coated sand trance of organic material; moderately
acid (field pH 6.0); gradual smooth boundary to Bt2.

Mixed reddish yellow (5YR 6/6) 98%, yellowish red (5YR 5/8)
(mottle) 2%; loamy sand; weak fine and medium subangular
blocky; soft dry, very friable moist, non sticky and non plastic;
common distinct clay coating on faces of peds and clay bridge
between sand grains; common very fine, fine vesticular and few
fine simple tubular pores; very few, very fine roots; common very
fine and fine coated sands; strong acid (field pH 5.5); gradual
smooth boundary to Bt3.

Mixed reddish yellow (5YR 6/6) 98%, yellowish red (5YR 5/8)
(mottle) 2%; loamy sand; weak fine and medium sub angular
blocky; soft dry, very friable moist, non sticky and non plastic;
common distinct clay coating on faces of peds and clay bridge
between sand grains; common very fine and few fine vesicular
pores; very few, very fine roots; common very fine and fine coated
sands; few medium spots of organic material occumulation; very
strong acid (field pH 5.0); clear smooth boundary to Btg

Mixed light reddish brown (5YR 6/4) 55%, pinkish gray (5YR 7/2)
30%, strong brown (7.5YR 5/6) (mottle) 5%; sandy loam; weak
fine and medium subangular blocky; slightly hard dry, friable
moist, non sticky and non plastic; many distinct clay coating on
faces of peds and clay bridge between sand grains; common very
fine and few fine vesicular pores; very few, very fine roots;
common very fine and fine coated sands; few medium spots of
organic material occumulation; very strong acid (field pH 4.5).



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
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Lower midslope

: Pedon 3

: Typic Paleustult

: November 27, 2010

: Somchai Anusontpornperm, Suphicha Thanachit,
Teerapol Plengsantia, Jeeranut Hongjaturun, Kannika
Phetmak, Niphat Thanimmarn, Narissara Suksawat,
Jeerawan Promma, Rungnapa Bowichian

: Ban Khun Muang, Tambon Nou Som Boon, Amphoe
Si Khew, Changwat Nakhon Ratchasima.

: Approximately 330 m (MSL)

©533911  Coordination: 47P 0769288, 1671768"

: Concave midslope of lowhill

: Undulating

:3% Aspect: 44 Azimuth
: Cassava and Sugarcane

: Approximately 1,386 mm

: Approximately 28 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon = Depth (cm)
Apl 0-11
Ap2 11-31

: Local alluvium over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: Deeper than 150 cm at time of sampling

Description

Dark brown (7.5YR 3/4); loamy sand; weak very fine and fine
subangular blocky; soft dry, very friable moist, non sticky and non
plastic; many very fine vesicular pores; many very fine and
common fine roots; many very fine variegate sands, few traces of
dead roots; slightly acid (field pH 6.5); gradual smooth boundary
to Ap2.

Mixed brown (7.5YR 4/4) 90%, pink (7.5YR 7/4) 10%; loamy
sand; weak very fine and fine subangular blocky; soft dry, very
friable moist, non sticky and non plastic; many very fine vesicular
pores; common very fine and fine roots; common very fine coated
sands; few traces of dead roots; slightly acid (field pH 6.5); abrupt
smooth boundary to Btl.



Btl

Bt2

Bt3

Btgl

Btg2

31-50

50-72

72-96

96-120

120-170

101

Strong brown (7.5YR 5/6); loamy sand; weak very fine and fine
subangular blocky; soft dry, very friable moist, non sticky and non
plastic; very few faint clay bridges between sand grains; many very
fine vesticular pores; few very fine and fine roots; many very fine
coated sand; slightly acid (field pH 6.5); clear smooth boundary to
Bt2.

Mixed reddish yellow (7.5YR 6/6) 95%, brown (7.5YR 5/3) 5%;
loamy sand; weak very fine and fine subangular blocky; soft dry,
very friable moist, non sticky and non plastic; few faint clay
bridges between sand grains; many very fine and very few fine
vesticular pores; few very fine and fine roots; many very fine
coated sands; slightly acid (field pH 6.5); gradual smooth
boundary to Bt3.

Pink (5YR 7/4); loamy sand; weak fine and medium subangular
blocky; soft dry, friable moist, non sticky and non plastic; few faint
clay bridges between sand grains; many very fine and very few
fine vesticular pores; very few very fine and fine roots; many very
fine varigate and coated sands, few traces of dead roots;
moderately acid (field pH 6.0); gradual smooth boundary to Btgl.
Mixed light reddish brown (2.5YR 7/4) 95%, white (2.5YR 8/1)
3%, red (2.5YR 4/6) (mottle) 2%; loamy sand; weak fine and
medium subangular blocky; soft dry, friable moist, non sticky and
non plastic; few faint clay bridges between sand grains; many very
fine and very few fine vesticular pores; very few very fine and fine
roots; many very fine varigate and coated sands, few traces of dead
roots; very strong acid (field pH 5.0); clear smooth boundary to
Btg2.

Mixed pink (5YR 7/4) 88%, strong brown (7.5YR 5/8) 5%, gray
(5YR 5/1) 5%, dark red (2.5YR 3/6) (mottle) 2%; sandy loam;
weak fine and medium subangular blocky; soft dry, friable moist,
non sticky and non plastic; common faint clay coating on faces of
prds and clay bridges between sand grains; many very fine and
very few fine vesticular pores; very few very fine and fine roots;
many very fine varigate and coated sands, few traces of dead roots;
very strong acid (field pH 4.5).
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Soil name
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Map sheet number
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2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
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Climate

Others

102

Footslope

: Pedon 4

: Typic Paleustult

: November 27, 2010

: Somchai Anusontpornperm, Suphicha Thanachit, Jeeranut
Hongjaturun, Niphat Thanimmarn, Narissara Suksawat,
Jeerawan Promma

: Ban Khun Muang, Tambon Nou Som Boon, Amphoe
Si Khew, Changwat Nakhon Ratchasima.

: Approximately 320 m (MSL)

©5339 11 Coordination: 47P 0769408", 1671813"

: Lower midslope of lowhill

: Slightly flat

2 1% Aspect: 42 Azimuth
: Cassava and Sugarcane

: Approximately 1,386 mm

: Approximately 28 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
Apl 0-30
Ap2 30-50

: Local alluvium over residuum derived from sandstone
: Well drained

: Moderate

: Moderate

: Deeper than 180 cm at time of sampling

Description

Mixed pink (7.5YR 7/3) 60%, dark brown (7.5YR 3/4) 40%;
loamy sand; weak very fine subangular blocky; soft dry, very
friable moist, non sticky and non plastic; common very fine
vesicular and simple vesticular pores; many fine and common fine
roots; many very fine variegate sands, few traces of charcoal;
slightly acid (field pH 6.5); abrupt smooth boundary to Ap2.
Brown (7.5YR 7/3); loamy sand; weak very fine subangular
blocky; soft dry, very friable moist, non sticky and non plastic;
common very fine vesicular and simple vesticular pores; few very
fine roots; many very fine variegate sands, few traces of charcoal;
neatral (field pH 7.0); abrupt smooth boundary to Bt1.



Btl

Bt2

Bt3

Bt4

Bt5

Btc

50-71

71-96

96-121

121-143

143-170

170-200

103

Yellowish red (5YR 5/6); loamy sand; weak very fine and fine
subangular blocky; 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 and fine vesticular
pores; very few and very fine roots; many very fine variegated
sand; neatral (field pH 7.0); gradual smooth boundary to Bt2.
Yellowish red (5YR 5/8); sandy loam; weak very fine, very fine
and medium subangular blocky; soft dry, very friable moist, non
sticky and non plastic; many distinct clay coating on faces of peds
and clay bridges between sand grains; common very fine vesticular
pores; very few and very fine roots; many very fine variegated and
coated sand; few medium sand pockets; slightly acid (field pH
6.5); gradual smooth boundary to Bt3.

Yellowish red (5YR 5/8); sandy loam; weak very fine, very fine
and medium subangular blocky; soft dry, very friable moist,
slightly sticky and non plastic; many distinct clay coating on faces
of peds and clay bridges between sand grains; common very fine
and few fine vesticular pores; very few and very fine roots; many
very fine variegated and coated sand; extreamly acid (field pH
4.0); gradual smooth boundary to Bt4.

Strong brown (7.5YR 5/8); sandy loam; weak fine and medium
subangular blocky; soft dry, very friable moist, slightly sticky and
non plastic; many distinct clay coating on faces of peds and clay
bridges between sand grains; common very fine and few fine
vesticular pores; very few and very fine roots; very few medium
Fe, Mn oxide nodules; extreamly acid (field pH 4.0); gradual
smooth boundary to Bt5.

Strong brown (7.5YR 5/8); sandy loam; weak fine and medium
subangular blocky; soft dry, very friable moist, slightly sticky and
non plastic; many distinct clay coating on faces of peds and clay
bridges between sand grains; common very fine and few fine
vesticular pores; very few and very fine roots; very few medium
Fe, Mn oxide nodules; very strong acid (field pH 4.5); clear
smooth boundary to Btc.

Reddish yellow (7.5YR 6/8); gravelly sandy loam; weak fine and
medium subangular blocky; soft dry, very friable moist, slightly
sticky and non plastic; many distinct clay coating on faces of peds
and clay bridges between sand grains; common very fine and few
fine vesticular pores; very few and very fine roots; few traces of
dead roots; very strong acid (field pH 4.5).
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Depth  Hori- Particle size distribution Textural — Bulk
FC PWP AWC
(cm) zon sand silt  clay class density Ksat
(+mememe gkg ') Mgm?)  (emh') (- % by vol.—---)

Summit
0-22 Apl 864 77 60 loamysand 1.48 3.51 7.15 275 6.51
22-46 Ap2 821 137 42  loamy sand 1.58 3.14 6.76  2.50 6.72
46-75 Btl 780 84 136 sandy loam 1.79 4.10 7.41  3.66 6.70
75-100 Bt2 750 92 157 sandy loam 1.64 8.20 10.11 536 7.80
100-129  Bt3 775 63 161 sandy loam 1.67 6.87 6.92  2.68 7.08
129-152  Bt4 752 82 166 sandy loam 1.67 6.64 9.61 4.86 7.94
152-170  Bt5 771 46 183 sandy loam 1.65 4.53 1031 535 8.18
170-200  Bt6 687 168 145 sandyloam 1.60 1.81 1025  5.03 8.34
Upper midslope
0-18 Apl 862 83 55 loamysand 1.43 15.48 545  1.82 5.20
18-32 Ap2 863 65 72  loamysand 1.56 13.38 583 272 4.86
32-54 Btl1 876 52 72  loamysand 1.64 9.81 585 193 6.43
54-76 Bt2 856 97 47  loamysand 1.63 3.74 598  3.09 4.72
76-99 Bt3 856 47 97 loamysand 1.85 1.56 6.58 232 7.87
99-125+ Btg 809 89 102 loamysand 1.73 7.62 7.38  2.02 9.28
Lower midslope
0-11 Apl 864 72 64 loamysand 1.59 2.98 7.53 225 8.40
11-30 Ap2 852 88 59 loamysand 1.53 8.85 6.30 1.85 6.81
30-50 Btl 847 102 51 loamysand 1.60 8.39 5.06 1.45 5.78
50-72 Bt2 830 98 72 loamysand  1.69 17.96 17.51 1297 7.68
72-96 Bt3 856 93 51 loamysand 1.73 24.40 5.26 1.60 6.34
96-120 Btgl 845 91 64 loamysand 1.77 17.03 5.24 1.65 6.36
120-150 Btg2 792 102 106 sandy loam  1.72 12.71 893 337 9.56
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Depth Hori- Particle size distribution Textural — Bulk

FC PWP AWC

(cm) zon sand  silt  clay class density Ksat
( gkg ) (Mgm?)  (emh") (=% by vol.-----)
0-30 Apl 912 33 55 sand 1.39 18.62 4.0 153 3.50

30-50 Ap2 855 69 76 loamy sand 1.65 12.42 560 245 5.27

50-71 Btl 783 81 136 sandy loam 1.88 18.26 9.1 4.15 9.46
71-96 Bt2 762 77 161 sandy loam 1.75 3.38 9.9 423 10.01
96-121 Bt3 738 151 111 sandy loam 1.75 1.83 109 5.04 10.33
121-143 Bt4 748 121 132 sandy loam 1.70 3.03 10.9: 5.06 9.97
143-170 Bt5 762 60 178 sandy loam 1.68 1.95 10.4 4.66 9.73

170-200 Btc 758 81 161 sandy loam 1.68 1.27 9.6 425 9.11
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Depth  Hori pH 1:1 OM Total Available Extracable CEC BS
(cm) zon HO Kl N P K Ca Mg K Na  Sum base EA by sum NH,OAc
----- gkg'-)  (--mgkg'--) cmol kg ) (%)

Summit
0-22 Apl 5.5 5.0 491 0.55 6.17 18.50 0.59 0.20 0.05 0.56 1.40 8 9.40 2.25 15
22-46 Ap2 5.5 5.0 4.79 0.53 4.17 14.75 0.73 0.36 0.04 0.68 1.81 9 10.81 2.25 17
46-75 Btl 5.4 5.0 1.92 0.31 1.47 46.25 0.71 0.43 0.12 0.42 1.68 7 8.68 2.25 19
75-100 Bt2 52 4.8 1.88 0.37 1.32 34.25 0.75 0.84 0.09 0.70 2.38 12 14.38 2.50 17
100-129 Bt3 5.2 4.8 1.47 0.36 1.17 26.50 0.62 0.22 0.07  0.19 1.11 10 11.11 2.50 10
129-152 Bt4 5.1 4.4 1.43 0.33 1.02 25.25 0.31 0.31 0.07 0.30 0.98 9 9.98 2.75 10
152-170 BtS 4.9 4.1 1.39 0.29 0.87 23.25 0.20 0.27 0.06 1.11 1.64 11 12.64 2.75 13
170-200 Bt6 4.9 4.0 1.35 0.27 0.87 26.75 0.17 0.94 0.07 0.51 1.68 10 11.68 3.00 14
Upper midslope
0-18 Apl 5.5 4.7 4.25 0.39 10.67  15.75 0.49 0.13 0.04 0.76 1.41 4 5.41 1.25 26
18-32 Ap2 5.4 4.8 4.09 0.18 3.45 11.00 0.51 0.19 0.03 0.26 0.99 9 9.99 2.25 10
32-54 Btl 6.2 53 1.92 0.19 1.32 10.50 0.31 0.12 0.03 0.41 0.86 4 4.86 1.25 18
54-76 Bt2 6.0 5.3 1.72 0.21 1.17 3.10 0.05 0.04 0.01 0.37 0.48 9 9.48 1.25 5
76-99 Bt3 5.4 5.4 1.51 0.28 1.17 10.25 0.30 0.13 0.03 0.25 0.70 11 11.70 1.25 6
99-125 Btg 4.9 4.0 1.22 0.39 1.94 10.50 1.30 0.23 0.03 0.66 2.20 11 13.20 1.50 17

901
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Depth Hori pH 1:1 oM Total Available Extracable CEC BS
(cm) zon H,O KCl N P K Ca Mg K Na Sumbase EA  bysum NH,OAc
————— ghe'=)  (mgkg') emol kg ) %)

Lower midslope
0-11 Apl 5.9 5.4 512 042 7.28 23.25 0.90 0.29 0.06 0.47 1.73 10 11.73 2.75 15
11-30 Ap2 5.9 5.4 5.08 0.38 3.27 21.00 0.68 0.17 0.05 0.50 1.40 8 9.40 3.50 15
30-50 Btl 6.0 5.8 .72 0.29 1.17 13.75 0.48 0.12 0.04 0.49 1.13 9 10.13 1.25 11
50-72 Bt2 6.0 5.7 .51 031 1.02 18.75 0.67 0.22 0.05 0.40 1.34 11 12.33 1.75 11
72-96 Bt3 5.9 52 1.47 035 1.02 10.50 0.35 0.15 0.03 0.44 0.97 8 8.97 2.25 11
96-120 Btgl 5.0 44 143 031 1.17 10.50 0.29 0.16 0.03 1.00 1.47 10 11.47 1.50 13
120-150 Btg2 4.6 4.0 1.30  0.26 2.93 19.50 0.48 0.30 0.05 0.83 1.66 6 7.66 2.50 22
Footslope
0-30 Apl 59 5.5 549  0.26 4.17 12.25 0.67 0.11 0.03 0.36 1.17 3 4.17 1.25 28
30-50 Ap2 5.9 5.6 508 0.77 2.59 14.75 0.52 0.25 0.04 0.59 1.40 3 4.40 2.50 32
50-71 Btl 5.8 49 1.37 044 1.32 7.25 0.22 0.10 0.02 0.41 0.74 4 4.74 2.00 25
71-96 Bt2 5.0 4.1 1.26 0.23 1.32 24.00 0.65 0.41 0.06 0.45 1.57 3 4.57 2.50 34
96-121 Bt3 4.5 3.9 122 0.27 0.27 20.75 0.31 0.48 0.05 0.18 1.02 3 4.02 3.75 25
121-143 Bt4 4.4 3.7 1.18 0.16 0.16 19.75 0.21 0.19 0.05 0.74 1.18 7 8.18 3.25 14
143-170 Bt5 4.4 3.7 1.10  0.20 0.20 15.25 0.19 0.19 0.04 0.30 0.72 8 8.72 3.25 8
170-200 Btc 4.4 3.8 1.02  0.32 0.87 11.85 0.21 0.45 0.03 0.17 0.86 8 8.86 2.50 10

LOI
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Tuber  Rhizome Stem Leaf and branch Above ground
Treatment weight weight weight weight biomass weight
U D [ ¢ fa—— (trai™)
T1 4.57 a 558 a 800 a 728 a 1.53a
T2 0.53b 275b 283 b 131b 0.41b
T3 0.58 b 222 b 339b 189 b 0.53b
T4 1.02b 272 b 83c 219b 0.30b
F-test Fi [+ o Y **
Remark : ** significant at 0.01 probability levels

Means with the different letters in colum are significantly different to each other

according to Duncan’s Multiple Range Test (DMRT).

T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Stem Tuber Starch Survivor rate
Treatment

(No. rai™) (No. plant®)  (------mmmmmmm - . YEET— )

T1 4,361 a 18 a 299 a 100 a

T2 2,611b 5¢ 280D 80 b

T3 2,194 b 4c 23.6¢C 73b

T4 750 ¢ 9b 27.3Db 78 b

F_test *% ** ** *

Remark : *, ** significant at 0.05 and 0.01 probability levels, respectively.
Means with the different letters in colum are significantly different to each
other according to Duncan’s Multiple Range Test (DMRT).

T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Cane Leaf Cane
Internode
Treatment  wt wt Diameter ~ Length ~ Number
(-=-- trait ------ ) (--=--- CM =--n--=- ) (No.rai) (No. plant™)
T1 12.08 2.01 2.9 185.3 9,375 14
T2 9.16 1.80 3.0 149.1 12,167 13
T3 7.48 4.25 3.0 151.1 9,750 12
T4 10.45 1.50 2.9 157.3 11,208 12
F-test ns ns ns ns ns ns
Remark : ns: non significant

T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Concentration in leaf

Treatment
Cassava Sugarcane
N P K N P K
( % )
T1 2.32 0.03 0.73 1.03 0.022 1.34
T2 2.28 0.03 0.65 0.73 0.021 1.32
T3 1.96 0.01 0.26 0.69 0.020 141
T4 2.03 0.02 0.42 1.01 0.023 1.42
F-test ns ns ns ns ns ns

Remark : ns: non significant

T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Concentration in leaf

Treatment
Cassava Sugarcane
Ca Mg Ca Mg
(e RoT e e "~ )
T1 0.69 ab 0.46 0.45 0.16 b
T2 0.32b 0.44 0.56 0.24b
T3 0.34b 0.12 0.34 0.31ab
T4 0.79a 0.21 0.64 0.51a
F-test - ns ns *
Remark : * significant at 0.05 probability levels

Means with the different letters in colum are significantly different to each
other according to Duncan’s Multiple Range Test (DMRT).
ns: non significant

T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Concentration in leaf

Treatment
Cassava Sugarcane

Fe Zn Cu Mn Fe Zn Cu Mn

Tl 735b 333 25b 315 78.0b 303 2.7 334
T2 929a 299 49ab 286 919a 323 4.2 270
T3 80.2b 389 27b 308 813b 316 2.3 273

T4 911a 353 6.2a 296 93.7a 332 5.8 223

F-test *x ns ¥ ns Saed ns ns ns

Remark : *, ** significant at 0.05 and 0.01 probability levels, respectively.
Means with the different letters in colum are significantly different to each
other according to Duncan’s Multiple Range Test (DMRT).
ns: non significant

T1 = Summit, T2 = Upper midslope, T3 =Lower mislope = T4 = Footslope
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Temperature Relative
Total Rainfall
Year Month Maximum  Minimum  Mean  Humidity

(mm) ( °’C (%)

2010 January 62.2 30.9 21.3 25.6 72.2
February 4.0 35.0 239 28.9 65.5

March 474 36.3 235 29.3 57.5

April 31.2 38.0 26.1 31.2 63.6

May 123.8 37.3 26.9 31.0 68.7

June 120.6 36.1 26.4 30.2 74.2

July 194.3 34.1 252 28.6 81.2
August 151.1 32.6 24.7 27.8 83.7
September 364.0 32,5 24.6 27.5 86.1
October 284.6 30.2 23.9 26.5 81.6
November 3.0 29.9 21.8 25.8 66.6
December 0.0 30.2 20.3 25.0 68.1

Total 1,386.2 z - 28.1 72.4

2011 January 0.0 28.3 17.5 22.6 68.3
February 10.2 329 21.5 26.7 64.3

March 10.0 31.3 21.7 26.1 64.3

Total 20.2 - - 252 65.6

N1 NINQAHENING (2554)



115

MIHUINT 10 MIUUINGUUYDAUTTOAY (181, 2548; Soil Survey Division Staff, 1993)

) o 2 A 2 2o

Misenll  dpvziiledy FUILDAUAN 9| (texture classes)

a 49) Y 1 a 1

AUNIY (NI (coarse textured) 18un nsrexiiane o (n3181e1U N8
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(loamy soils)
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(clayey soils)

(moderately coarse-textured)
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(moderately fine-textured)
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(moderately fine-textured)
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(fine textured)
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oM Avail. P Avail. K CEC BS
Soil fertility rating

9kgh)  (mgkgh) (mgkg?)  (cmolkg?) (%)
Low <15 <10 <60 <10 <35

1) 1 1) 1) 1)
Medium 15-35 10-20 60-90 10-20 35-75

) ) ) ) )
High > 35 > 20 > 90 > 20 >75

®) ®3) ®) ®) ®)

Remark Scoring is used for the assessment of fertility level (the score is presented in blanket
within the table) Total score = 7 or less, fertility level is low; Total score = is between

8-12, fertility level is moderate; Total score = 13 or more, fertility level is high
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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 <0.125 Very slow
conductivity (cm h) 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

301 : WIATIY (2529)
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Land Classification Division and FAO Project Staff, 1973; Soil Survey

Division Staff, 1993)

Soil properties Range Rating
Soil pH (1:1 Soil: H,0) <35 Ultra acid
3.5-4.4 Extremely acid
4.5-5.0 Very strongly acid
5.1-55 Strongly acid
5.6-6.0 Moderately acid
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
Organic matter (g kg™) <5 Very low
5-10 Low
10-15 Moderately low
15-25 Moderate
25-35 Moderate high
35-45 High
> 45 Very high
Total nitrogen (g kg™) <10 Very low
1.0-2.0 Low
2.0-5.0 Moderately
5.0-7.5 High
>7.5 Very high
Available P by Bray 1l <3 Very low
(mg kg™ 3-6 Low
6-10 Moderately low
10-15 Moderately
15-25 Moderate high
25-45 High
> 45 Very high
Available K by NH,OAc <30 Very low
(mg kg™ 30-60 Low
60-90 Moderately
90-120 High
> 120 Very high
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Soil properties Range Rating
Extractable bases (cmol kg™)
Ca <20 Very low
2-5 Low
5-10 Moderately
10-20 High
> 20 Very high
Mg <0.3 Very low
0.3-1.0 Low
1.0-3.0 Moderately
3.0-8.0 High
>8.0 Very high
K <0.2 Very low
0.2-0.3 Low
0.3-0.6 Moderately
0.6-1.2 High
>1.2 Very high
Na <0.1 Very low
0.1-0.3 Low
0.3-0.7 Moderately
0.7-2.0 High
>2.0 Very high
Sum bases <26 Very low
2.6-6.6 Low
6.6-14.3 Moderately
14.3-31.2 High
>31.2 Very high
CEC by NH,OAC <3 Very low
(cmol kg™ 3-5 Low
5-10 Moderately low
10-15 Moderately
15-20 Moderately high
20-30 High
>30 Very high
%Base saturation <35 Low
35-75 Moderately
>75 High
Extractable acidity <1 Very low
(cmol kg™) 1-2 Low
2-5 Moderate
5-10 Moderately high
10-20 High

>20-30 Very high
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Growth
Concentration range (%)
Stage
Nutrient
Critical Critical
(months)  Deficient  Marginal Adequate  High Toxic
(deficiency) (toxicity)
N (%) 3-6 <4.7 4.7-5.1 5.1 5.1-5.8 >5.8 - -
P (%) 3-6 <0.30 0.30-0.36  0.36 0.36-0.50 >0.50 - -
K (%) 3-6 <1 1.0-1.3 1.3 1.3-2.0 >2.0 - -
Ca (%) 3-6 <0.65 0.65-0.75  0.75 0.75-0.85 >0.85 - -
Mg (%) 3-6 0.33 - : 0.36-0.39 - - -
Fe
N 3-6 <100 100-120 120 120-140 140-200 200 > 200
(mgkg )
Zn
B 3-6 <25 25-30 30 30-60 60-120 120 > 120
(mgkg )
Cu
4 3-6 <5 5-6 6 6-10 10-15 15 > 15
(mgkg )
Mn
B 3-6 <45 45-50 50 50-120 120-150 150 > 250
(mgkg )

31 : Howeler (1985)
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Critical level (deficiency)

Nutrient
N (%) 2.7
P (%) 0.46
K (%) 10.5
Ca (%) 0.15
Mg (%) 0.1
S (%) 10
B (mg kg™)
Cl (mg kg™
Cu (mg kg™)
Fe (mg kg™) 50
Mn (mg kg™) 10

fan: Mengel and Kirby (1987)
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