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Potential assessment on extent and suitability of low productivity
paddy soils for sugarcane growing and nutrient management in

Nong Bua Lam Phu Province, Upper Northeast Thailand
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Project Plan: Project Code: RDG5850013

Potential assessment on extent and suitability of low productivity paddy soils for
sugarcane growing and nutrient management in Nong Bua Lam Phu Province,
Upper Northeast Thailand

Executive Summary

Potential assessment on extent and suitability of low productivity paddy soils for
sugarcane growing and nutrient management in Nong Bua Lam Phu Province, Upper
Northeast Thailand was carried out. The main objective of this research plan was on
defining the extent of low productivity and poor suitability area for rice cropping and
suitable approach on soil and nutrient management for sugarcane cropping in Nong Bua Lam
Phu Province under suitable climatic and rainfall condition. The research was with an
expectation that on a whole would result in obtaining data beneficial for development of
effective and sustainable sugarcane cropping and with an increase of sugarcane yield per

area aiming at an average yield of not lower than 12 ton/rai.

The research plan consisted of two sub-projects. The first sub-project was assessment
on extent and quality of low suitability paddy soils to develop effective land management
for sugarcane cropping in Nong Bua Lam Phu Province, Upper Northeast Thailand. The
second sub-project was determining of effective approaches for nutrient management in
soils with low suitability for paddy rice for sugarcane cropping in Nong Bua Lam Phu
Province, Upper Northeast Thailand.

Research activities in the research plan included meeting of the research team
members and meeting with key members of Erawan Sugarcane Plant in the area and the
carrying out continuous technical activities proposed in the plan. The activities also
included interviews of sugarcane farmers for their attitude in sugarcane cropping in the area.
All activities in the research plan were completed as proposed scheduled time.

Results of the first sub-project revealed that sugarcane cropping areas in Nong Bua
Lamphu Province consist of upland area already in use for sugarcane growing with different
sugarcane yield levels and areas recently developed for sugarcane growing on lower
uplands, where in the past , were paddy rice areas. Soils in these newly developed areas
include soils on middle plain terrace and transition areas between middle plain terrace and
low plain terrace. Some parts of these areas are in low plain terrace proper. Most soils in
these areas are moderately to moderately well developed, and their fertility has been

managed for agricuttural land use but with different levels of management. Important
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characteristics of these soils include being very deep, having loamy and clayey textures with
clay accumulation in their subsoils, being acidic with presence of plinthite in the profile but
not posing limitation for sugarcane cropping. In the relatively lower areas where paddy
cultivation exists the soils have mottles reflecting water stagnancy but not at a serious level.
These soils mainly developed on wash over residuum derived from weathered sedimentary
and metasedimentary rocks. Some areas of these soils have been affected by weathered
basic volcanic rocks reflected by carbonate accumulation in subsoils. Physical properties of
these soils do not pose any limitation for sugarcane cropping. Chemical analyses of these
soils indicate moderate to low level of plant nutrients but the soils have good exchange
properties including their cation exchange capacity and base saturation percentage. These
reflect the mixed mineralogy characteristics of most soils where high activity minerals were
found in substantial amount in their clay fraction. This is beneficial for sugarcane cropping
management. Also, majority of micronutrients in these soils do not pose any limitation for
sugarcane nutrient management except in several areas that soils show zinc deficiency and
need more careful management. Fertility assessment results indicate that majority of soils
have low to medium fertility level that need additional nutrient management to increase
their productivity. Assessment on soil fertility capability indicates that soils in all areas have
a common limitation on low potassium reserve so additional potassium fertilizer
management is needed. Though soils are mainly acidic but this is not serious for sugarcane
cropping management. Collectively, the important land and soil management practices
consist of deeper plowing, organic matter management in topsoil and additional potassium
fertilizer management. Soils on uplands proper and lower uplands are mainly Alfisols.
Basing on original soil map, Khorat series, Phon Pisai series and Khorat/Phon Pisai Association
which covers extensive areas can be developed for sugarcane growing. However, Roi-Et
series and other series in the lowlands have good potential for paddy rice and should still
be used for rice cropping.

Major results obtained in sub-project 2 also substantiated that most soils in Nong Bua
Lam Phu Province had low fertility as major limiting factor for sugarcane cropping. Results
on soil analyses and field experiment indicated zinc as one of micronutrient that need
attention in nutrient management for sugarcane cropping. There were 2 experiments that
composted of (1) the study employed three rates of zinc at 0, 3, 6 and 12 mg/kg by ZnSO4
application at three locations of low suitability for paddy rice for sugarcane cropping and
three locations of sugarcane yield lower than 12 ton/rai and (2) the study to compare
between zinc fertilizer application at 3 mg/kg of available zinc in soil and farmer practice (no
zinc). The result showed that zinc fertilizer application at 3 kg/rai in low to moderate
available zinc in soil and 4-8 kg/rai in very low to low of available zinc in soil was
significantly increased sugarcane yield and yield, and increased the highest income. The

other results showed that zinc affected sugarcane yield. The optimum rates of zinc
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application at 3 and 6 mg/kg have significantly increased yield and yield quality, but the
highest application rate at 12 mg/kg of Zn in soil has a significant negative response to yield
of sugarcane. However the different rate of zinc fertilizer application did not affect CCS but
it increased zinc concentration in leaf index of sugarcane and showed critical value
concentration in leaf index. Moreover, the result from zinc application at 3-5 kg/rai
compared with the farmer practice (no zinc application) to increased available zinc in from
very low-low to moderate available zinc. The zinc fertilizer was applied with potassium
fertilizer at 30 kg/rai in soil composted of exchangeable potassium lower than 75 mg/kg.
The result showed that yield and sugarcane yield increased with zinc and potassium
fertilizer application compared with farmer that had average income increased 1,000-3,700
baht/rai. Also, zinc application had increased zinc concentration in leaf index but it still was
critical level for sugarcane. Therefore, fertilizer management for sugarcane cropping in Nong
Bua Lam Phu province should be considered fertilizer that composed more of minor

elements and zinc, and should add more potassium fertilizer.

Results of both sub-projects support each other substantially. Should all agencies
involved encouraged the activities as indicated by the research plan inclusive of the finding
by the two sub-projects the yield of sugarcane can be increased to 12 ton/rai or more and

the sugarcane production in the area will be more sustainable.
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Sub-project 1: Assessment on extent and quality of low suitability paddy soils to
develop effective land management for sugarcane cropping in
Nong Bua Lam Phu Province, Upper Northeast Thailand

Abstract
Nong Bua Lamphu Province has extensive paddy rice areas outside irrigation scheme inducing
low yield per unit area in rice cropping. This area nevertheless can be changed to sugarcane growing
should there be suitable collective knowledges on soils and land management basing on soil quality.
With this concept a project was developed to study environment and soil characteristics inclusive of
soil properties in detail using standard methods on field investigation and laboratory analyses of soils
along with analysis of (and area that has potential for development.

Results of the study revealed that sugarcane cropping areas in Nong Bua Lam Phu Province
consist of upland area already in use for sugarcane growing with different sugarcane yield levels and
areas recently developed for sugarcane growing on lower uplands, where in the past , were paddy rice
areas. Soils in these newly developed area include soils on middle plain terrace and transition areas
between middle plain terrace and low plain terrace. Some parts of these areas are in low plain terrace
proper. Most soils in these areas are moderately to moderately well developed, and their fertility has
been managed for agricultural land use but with different levels of management. Important
characteristics of these soils include being very deep, having loamy and clayey textures with clay
accumulation in their subsoils, being acidic with presence of plinthite in the profile but not posing
limitation for sugarcane cropping. In the relatively lower areas where paddy cultivation exists the soils
have mottles reflecting water stagnancy but not at a serious level. These soils mainly developed on
wash over residuum derived from weathered sedimentary and metasedimentary rocks. Some areas of
these soils have been affected by weathered basic volcanic rocks reflected by carbonate accumulation
in subsoils. Physical properties of these soils do not pose any limitation for sugarcane cropping.
Chemical analyses of these soils indicate moderate to low level of plant nutrients but the soils have
good exchange properties including their cation exchange capacity and base saturation percentage.
These reflect the mixed mineralogy characteristics of most soils where high activity minerals were found
in substantial amount in their clay fraction. This is beneficial for sugarcane cropping management. Also,
majority of micronutrients in these soils do not pose any limitation for sugarcane nutrient management
except in several areas that soils show zinc deficiency and need more careful management. Fertility
assessment results indicate that majority of soils have low to medium fertility level that need additional
nutrient management to increase their productivity. Assessment on soil fertility capability indicates that
soils in all areas have a common limitation on low potassium reserve so additional potassium fertilizer
management is needed. Though soils are mainly acidic but this is not serious for sugarcane cropping
management. Collectively, the important land and soil management practices consist of deeper
plowing, organic matter management in topsoils and additional potassium fertilizer management. Soils
on uplands proper and lower uplands are mainly Alfisols. Basing on original soil map, Khorat series,
Phon Pisai series and Khorat/Phon Pisai Association which covers extensive areas can be developed for
sugarcane growing. However, Roi-Et series and other series in the lowlands have good potential for
paddy rice and should still be used for rice cropping.

Keywords:  land management, soil quality, soil characteristics, soil properties, sugarcane
cropping, Alfisols, Nong Bua Lam Phu
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Sub-project 2: Determining of effective approaches for nutrient management in
soils with low suitability for paddy rice for sugarcane cropping in

Nong Bua Lam Phu Province, Upper Northeast Thailand

Abstract

Zinc is one of the most important micronutrients for sugarcane and it has low
availability in soils of Thailand. The field experiment to study the effect of zinc application
on yield and quality of sugarcane was carried out for the first ratoon sugarcane on Ultisols in
Northeast Thailand. There were 2 experiments that composted of (1) the study employed
three rates of zinc at 0, 3, 6 and 12 mg/kg by ZnSO4 application at three locations of low
suitability for paddy rice for sugarcane cropping and three locations of sugarcane yield lower
than 12 ton/rai and (2) the study to compare between zinc fertilizer application at 3 mg/kg of
available zinc in soil and farmer practice (no zinc). The result showed that zinc fertilizer
application at 3 kg/rai in low to moderate available zinc in soil and 4-8 kg/rai in very low to
low of available zinc in soil was significantly increased sugarcane yield and yield, and increased
the highest income. The other results showed that zinc affected sugarcane yield. The
optimum rates of zinc application at 3 and 6 mé/kg have significantly increased yield and yield
quality, but the highest application rate at 12 mg/kg of Zn in soil has a significant negative
response to yield of sugarcane. However the different rate of zinc fertilizer application was
not effect on CCS but it increased zinc concentration in leaf index of sugarcane and showed
critical value concentration in leaf index. Moreover, the result from zinc application at 3-5
ke/rai-compared with the farmer practice (no zinc application) to increased available zinc in
from very low-low to moderate évailable zinc. The zinc fertilizer was applied with potassium
fertilizer at 30 kg./rai in soil composted of exchangeable potassium lower than 75 mg/kg. The
result showed that yield and sugarcane yield increased with zinc and potassium fertilizer
application compared with farmer that had average income increased 1,000-3,700 baht/rai.
Also, zinc application had increased zinc concentration in leaf index but it still was critical
level for sugarcane. Therefore, fertilizer management for sugarcane cropping in Nong Bua Lam
Phu province should be considered fertilizer that composed more of miner element and zinc

and should add more potassium fertilizer.

Keywords: zinc fertilizer, micronutrient, sugarcane yield
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Potential assessment on extent and suitability of low productivity paddy soils

for sugarcane growing and nutrient management in Nong Bua Lam Phu
Province, Upper Northeast, Thailand
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Potential assessment on extent and suitability of low productivity paddy soils
for sugarcane growing and nutrient management in Nong Bua Lam Phu
Province, Upper Northeast, Thailand
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Aesunedyanvaluazanyses

1. \iefiy (Soil Texture)

C = fAuwmiies (Clay)
L = fusu (Loam)
S =58 (Sand)

Si = vl Silt)
CL = fuviumilen (Clay Loam)
LS 7

SL
CL

F18UuAUTIU (Loamy Sand)

fusulunsy (Sandy Loam)

(V4]
il
)

uTumielunse (Sandy Clay Loam)
SC = Auwnilenvunsie (Sandy Clay)

SiIC = fiuwnilenvunsends Sitty Clay)

SiCL = Ausumileavunsisuts (Sitty Clay Loam)

A

fuas

= Fuaunnfy
c =Yunsn

unavauRumiles
auAwmnile

v = fiauaseau (Plinthite)
BC = duRudniiingaurinilaneay

~+ 3 T O
I
D W ) =

ee

»
s ¢ as 3

@

3. aulfAn19all (Chemical Properties)

pH = #ile%y

OM = Buvseing (Organic Matter)

N =lulasiau

P = veawsdd

K = Iwunaiduu

Ca = upawgeu

Mg = uuniliges

Na = laifie

EA = anwnsafianale
(Extractable Acidity)

CEC = anuguanidsunanlessy
(Cation Exchange Capacity)

NH4OAc = uauluilisuezgian

BS = Amudusiiua (Base Saturation)

wavthdeyanuel u uanvinduaguansieiu (Contrasting Materials)
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Assessment on extent and quality of low suitability paddy soils to develop
effective land management for sugarcane cropping in Nong Bua Lam Phu

Province, Upper Northeast Thailand
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a5efl 1 anwiiuivarrdavesiuludmianuesdiing nuaunfuLassenunsd1aRues

L dIQ
NIUNRIUINAU
Soil name Classification Physiographic position Parent material Area (rai)
Alluvium Complex (AC) Flood Plain and Valley Flat Recent and Semi-Recent Riverine Alluvium 27,068.5
Chiang Mai (Cm) Typic Ustifluvents Flood Plain and Valley Flat Recent and Semi-Recent Riverine Alluvium 11,594.1
Chai Nat (Cn) Aeric Tropaquepts Flood Plain and Valley Flat Recent and Semi-Recent Riverine Alluvium 19,840.6
Phimai (Pm) Vertic Tropaquepts Flood Plain and Valley Flat Recent and Semi-Recent Riverine Alluvium 18,350.2
Ratchaburi (Rb) Aeric Tropaquepts Flood Plain and Valley Flat Recent and Semi-Recent Riverine Alluvium 382,835.7
Si Songkham (Ss) Vertic Tropaquepts Flood Plain and Valley Flat Recent and Semi-recent Riverine Alluvium 5,106.4
Si Thon (St) Aeric Tropaquepts Flood Plain and Valley Flat Recent and Semi-Recent Riverine Alluvium 3076
Tha Tako (To) Vertic Tropaquepts Flood Plain and Valley Flat Recent and Semi-Recent Riverine Alluvium 19,081.3
Mae Sai (Ms) Aeric Endoaqualfs Low Terrace Semi-Recent Alluvium 1,480.7
Dong lan (DU} Vertic Tropaquepts Middle Terrace Old Riverine Alluvium 7,917.8
Hang Chat (Hc) Typic Kandiustults Old Alluvium Terrace Old Riverine Alluvium 1,292.2
Korat (Kt) Oxic Paleustult Middle Terrace Old Riverine Alluvium 643,802.1
Korat/Phon Phisai (Kt&Pp) Middle Terrace Old Riverine Alluvium 232,288.0
Nakhon Phanom (Nn)  Aeric Paleaquults Low terrace Old Riverine Alluvium 49.1
Ustoxic
Nam Phong (Ng) ] Middle Terrace Old Riverine Alluvium 59,432.0
Quartzipsamment
Nam Phong/Phon Phisai _ e
Middle Terrace Old Riverine Alluvium 2,363.7
(Ng&Pp)
On (On) Oxic Plinthaquults Low Terrace Old Riverine Alluvium 1,816.0
Phen (Pn) Plinthaquults Low and Middle Terrace Old Riverine Alluvium 20,663.9
Phon Phisai (Pp) Plinthustults Middle Terrace Old Riverine Alluvium 203,425.2
Phon Phisai/Korat (Pp8Kt) Middle Terrace Old Riverine Alluvium 828.1
Renu (Rn) Plinthic Paleaquults Low and Middle Terrace Old Riverine Alluvium 1,443.2
Roi Et (Re) Aeric Paleaquults Low Terrace Old Riverine Alluvium 432,856.9
Roi Et/Phen association (Re&Pn) Low and Middle Terrace Old Riverine Alluvium 2,652.4
Satuk (Suk) Oxic Pateustults High Terrace Old Riverine Alluvium 27,8263
Tha Khli (TK) Typic Calciustolls Middle Terrace Old Riverine Alluvium 218.7
Ubon (Ub) Aquic Dystropepts Low Terrace Old Riverine Alluvium 4,213.8
Undiff. Soils Unit 1 (U1-Kt-Wn) Old Riverine Alluvium 3,640.8
Warin (Wn) Oxic Pateustults High Terrace Old Riverine Alluvium 10,125.5
Yasothon (Yt) Typic Haplustox . High Terrace - - Old Riverine Alluvium 365.1
: High Terrace Foot Slopes and
Borabu Complex (BbC) H‘fl P Old Riverine Alluvium Over Sandstone 8,659.8
i
High Terrace Foot Slopes and
Borabu (Bb) Aquic Plinthustults H'fl P Old Riverine Alluvium Over Sandstone 1,960.5
i
Residuum from Shale, Granite, Sandstone
Lat Ya (Ly) Paleustults Erosion Surface and Hill Areas . 2,199.5
and Some Limestone
X X Residuum from Shale, Granite, Sandstone
Loei (Lo) Paleustults Erosion Surface and Hill Areas X 57,876.1
and Some Limestone
Loei-mottle variant Residuum from Shale, Granite, Sandstone
Paleustults Erosion Surface and Hill Areas i 45,168.3
(Lo-m) and Some Limestone
Residuum from Shale, Granite, Sandstone
Pak Chong (Pc) Oxic Paleustults Erosion Surface and Hill Areas X 7,132.4
and Some Limestone
Residuum from Shale, Granite, Sandstone
Phon Ngam (Png) Typic Haplustults Erosion Surface and Hill Areas i 1329
and Some Limestone
: _ Residuum from Shale, Granite, Sandstone
Phu Sana (Ps) Ustoxic Haplustults Erosion Surface and Hill Areas ) 1,285.2
and Some Limestone
Residuum from Shale, Granite, Sandstone
Tha Li (T) Oxic Haplustalfs Erosion Surface and Hill Areas 36,540.6

and Some Limestone
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AN51991 1 (719)

Area
Soil name Classification Physiographic position Parent material (D)
rai
. . Residuum from Shale, Granite, Sandstone 86,057.
Tha Yang (Ty) Paleustults Erosion Surface and Hill Areas
and Some Limestone 0
X § Residuum from Shale, Granite,
Slope Complex (SC) Erosion Surface and Hill Areas ] 523,688.9
Sandstone and Some Limestone
Residuum and Colluvium from
Wang Saphung (Ws) Typic Haplustalfs Dissected Erosion Surface and Hill Quartzite Sandstone Interbed with 14,840.0
Slate Phyllite Andesite
Oxyaquic (Ultic) Sedimentary Rocks Includin:
Wang Hai (Wi) yaquic ( Dissected Erosion Surface and Hill ry . $ 7,618.3
. Paleustalfs Metamorphic Equivalent
‘Rock land (RL) 217
Utility (U) 3,396.0
Water resources (W) 114,757.6
Total area 3,054,226.3

Ty
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o wa aa  © a @ w @ o e Y o a .
M99 2 andinidndvesiuludmiavuesiaig Pdnwiainmisnau (soil profile)

Pedon Depth EC Sand Silt Clay Texture Bulk Hydraulic
densisty  conductivity
(dS/m) ( o/kg ) (Mg/m®)  (cm/hr)
P1 0-35 0.08 496 . 251 253 SCL 1.26 19.31
35-50 0.06 472 213 315 SCL 1.95 2.59
50-70 0.05 261 177 562 C
70-95 0.05 294 205 501 C
95-120 0.04 146 306 548 C
° 120-150 0.05 109 302 589 C
150-175 0.04 108 354 539 C
175-200 0.05 157 338 504 C
P2 0-25 0.12 647 167 185 SL 1.37 17.49
25-50 0.08 579 152 269 SCL 1.78 24.28
50-70 0.07 399 173 428 C
70-100 0.08 279 207 514 C
100-135 0.08 185 314 501 C
135-170 0.14 153 353 494 C
170-200 0.13 104 465 431 SiC
P3 0-25 0.14 474 221 305 SCL 1.61 0.22
25-40 0.82 354 194 452 C 1.46 0.01
40-60 0.44 404 166 430 C
60-85 0.56 217 276 507 C
85-115 0.37 182 289 529 C
115-140 0.35 243 345 412 C
140-185 0.55 272 a87 241 L
185-200 0.47 675 186 139 SL
P4 0-25 0.34 714 115 171 SL 1.26 8.74
25-50 0.1 652 146 202 SCL 1.60 61.55
50-80 0.07 651 114 236 SCL
80-110 0.08 530 128 342 SCL
110-145 0.07 537 156 307 SCL
145-175 0.09 540 175 285 SCL
175-200 0.26 534 120 346 SCL
P5 0-20 0.13 682 114 204 SCL 1.50 3.95
20-50 0.16 656 122 222 SCL 1.81 0.01
50-80 0.15 263 236 501 C
80-100 0.15 173 250 577 C
100-130 0.17 148 439 413 SiC
130-160 0.22 131 512 357 SCL
160-200 0.1 92 506 402 SiC
P6 0-28 0.11 : 747 86 167 SL 1.45 243
28-47 0.11 762 110 127 SL 1.77 0.06
47-80 0.09 855 53 92 LS 1.60 1.89
80-110 0.07 878 16 106 LS
110-140 0.09 438 101 462 C
140-170 0.06 317 140 542 C
170-200 0.06 306 168 526 C
P7 0-20 0.09 812 19 168 SL 1.69 9.83
20-40 0.09 765 60 175 SL 1.77 60.66
40-70 0.09 704 79 217 SCL
70-95 0.06 461 83 455 SC
95-120 0.04 336 102 562 C
120-160 0.05 aq7 92 461 C
160-200 0.04 416 100 483 C

L. . . ... . ____.]}
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AN5197 2 (Ad)

Pedon Depth "EC Sand Sitt Clay TCT:Z:zr/e d::.:'i(ty c:rfgt;actcji?/(i:ty
(em)¥ (ds/m) ( g/kg ) Mg/m®  {cm/hr)
P8 0-20 0.39 226 315 458 C 1.10 45.74
20-40 0.29 222 355 422 C 1.53 0.03
40-60 0.18 262 184 554 C
60-90 0.81 280 84 636 C
90-125 2.08 399 119 482 C
125-150 2.67 315 183 501 C
150-175 2.45 230 229 541 C
175-200 4.42 451 283 266 L
P9 0-20 0.28 398 336 266 L 1.66 0.13
20-55 0.06 307 378 315 CcL 1.61 0.09
55-90 0.06 403 249 348 CcL
90-120 0.05 271 242 488 C
120-135 0.04 258 242 500 C
135-160 0.06 227 336 437 C
160-200 0.05 213 391 396 cL
P10 0-20 0.39 744 104 151 SL 1.40 1.10
20-50 0.13 759 60 180 SL 1.65 12.26
50-65 0.09 587 111 302 SCL
65-110 0.08 485 151 363 SC
110-130 0.07 289 189 522 C
130-155 0.06 207 250 543 C
155-180 0.06 274 243 483 C
180-200 0.07 532 208 260 SCL
P11 0-15 0.43 507 308 185 L 1.38 1.09
15-35 0.2 507 294 200 L 1.79 0.04
35-65 0.11 399 236 366 CcL
65-93 0.28 448 246 305 CL
93-120 0.51 452 198 350 L
120-145 0.12 354 207 439 C
145-180 0.11 243 376 381 CL
P12 0-30 0.12 790 41 168 SL 1.40 31.54
30-55 0.07 579 113 307 SCL 1.56 0.53
55-70 0.05 609 102 289 SCL
70-100 0.04 476 150 ‘375 SC
100-130 0.05 684 123 193 SL
130-160 0.06 810 60 130 SL
160-200 0.09 757 129 114 SL
P13 0-20 0.68 808 86 105 SL 1.44 4.26
20-40 0.66 809 124 67 SL 1.53 0.32
40-60 0.63 702 126 172 SL
60-85 0.63 699 116 185 SL
85-115 0.2 707 116 176 SL
115-165 0.15 638 134 228 SCL
165-170 0.06 374 205 421 C
170-200 0.06 384 220 395 CL
P14 0-20 0.09 661 116 222 SCL 1.52 1.16
20-45 0.05 564 167 269 SCL
45-80 0.05 382 223 394 CL
80-115 0.06 264 286 451 C
115-145 0.06 227 265 507 C
145-170 0.08 263 300 437 C
170-200 0.06 413 278 310 CL
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A51991 2 (A)

Pedon  Depth EC Sand sit Clay TCT:Z‘:L‘E d::gﬁ(y c::g;i:tfty
(em)V  (dS/m) ( o/kg ) (Mg/m®  (cm/h)
P15 0-20 0.06 810 6 184 sL 154 162
20-45 0.06 730 27 244 scL 150 0.09
4570 04 680 44 276 ScL
70-100 0.63 564 80 356 sC
100-130  0.64 470 97 434 sC
130-160 052 506 63 431 sC
160-200 057 482 28 490 sc
P16 0-30 0.25 620 1 380 e 156 8.30
30-60 0.05 339 94 568 c 168 23,57
60-90 0.05 137 129 734 c
90-115 0.03 93 338 570 c
115-140 007 438 174 387 a
140-200 02 529 172 299 scL
P17 0-22 0.54 343 201 416 c 127 772
22-45 0.16 231 280 489 C 164 0.01
4570 0.05 166 206 628 c
70-100 0.06 136 763 100 siL
100-130  0.18 327 296 377 L
130160 0.23 228 460 312 L
P18 0-20 0.85 817 16 167 s 161 1.40
20-40 0.8 786 a2 172 sL 151 0.81
40-75 0.07 630 49 320 scL
75-110 0.07 553 73 375 sL
110140 0.04 asg 65 a77 s
140170 0.04 a67 105 428 s
170-200  0.06 555 53 392 s
P19 0-30 0.14 809 39 152 sL 1.55 483
3045 0.13 689 55 257 scL 172 0.28
4575 0.49 448 73 a79 c
75100 095 554 54 392 sC
100140 047 799 1 189 sL
P20 0-20 0.2 777 33 191 sL 127 463
20-40 0.14 735 83 182 sL 145 7.47
40-60 0.05 716 35 249 scL
60-90 0.03 656 77 267 scL
90-115 003 660 65 274 scL
115140 0.03 644 a6 310 scL
140170 0.06 629 89 282 scL
170190  0.03 634 53 313 scL
P21 0-30 0.09 717 55 228 scL 1.4 0.75
30-60 0.03 540 59 401 s 163 0.19
60-95 0.02 a2 87 461 sc
95120  0.02 307 137 555 c
120150  0.02 180 , 214 606 C
150175 0.02 145 267 588 c
175200  0.02 162 267 571 c

m

———————————————————————————————————————————————————
o w a o S aw 4 o
dinuszanueuideyalasinsdesuaziina RDG5850013 lassn1sisedos 1 v 1-22



AN5199 2 (5iD)

Pedon Depth EC Sand Silt Clay Tj)a(::zr/e deB:Bi(ty c:::;a‘::t:iy
(cm)¥ (ds/m) ( g/kg ) Me/m®  (cm/hr)
P22 0-30 0.26 411 357 231 L 1.40 0.62
30-60 0.04 290 390 320 CL 1.65 0.05
60-90 0.03 248 382 370 CcL
90-120 0.02 247 336 418 «
120-150 0.02 296 355 350 CL
150-180 0.03 295 266 439 C
180-200 0.03 178 170 652 C
P23 0-20 0.36 325 350 325 cL 1.25 12.74
20-40 0.04 176 249 575 C 1.75 0.02
40-70 0.04 143 337 520 C
70-90 0.03 153 310 537 C
90-120 0.04 182 335 484 C
120-145 0.04 237 319 444 C
145-170 0.04 289 391 320 CL
170-200 0.05 241 435 324 CL
P24 0-32 032 - 823 29 148 SL 1.47 9.17
32-55 0.07 798 61 141 SL 1.57 17.07
55-80 0.07 775 53 171 SL
80-120 0.06 755 78 167 SL
. 120-140 0.04 438 56 506 @
140-170 0.05 359 50 591 C
P25 0-20 0.13 571 159 264 SCL 1.44 6.86
20-50 0.03 399 211 390 CL 1.80 0.01
50-90 0.02 417 200 383 CcL
90-120 0.03 228 148 624 C
120-150 0.03 212 237 552 C
150-170 0.03 237 177 586 C
P26 0-30 0.06 772 10 217 SCL 1.22 327
30-55 0.11 702 28 270 SCL 1.80 1.30
55-85 0.04 396 64 539 C
85-105 0.17 476 98 427 SC
105-125 0.63 448 93 459 C
125-155 0.21 484 96 420 SC
155-180 0.23 565 82 353 SC
180-200 0.2 619 92 290 SCL
P27 0-25 0.1 807 36 157 SL 1.47 1.76
25-50 0.42 757 42 202 SCL 1.76 0.45
50-80 0.05 624 154 221 SCL
80-105 0.04 297 164 539 C
105-130 0.03 395 168 438 @
130-160 0.05 342 211 447 C
160-190 0.02 318 316 365 CL
P28 0-30 0.43 836 22 142 SL 1.41 0.81
30-60 0.04 771 2 228 SCL 1.74 0.28
60-90 0.03 723 28 249 SCL
90-120 0.03 534 60 406 SC
120-150 0.03 512 66 422 SC
150-190 0.03 473 102 425 SC
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A15199 2 (519)

Pedon Depth EC Sand Silt Clay T":el;zl-:zr/e ds::;lx(ty c:r{:;ac:t?ty
(cm)V (ds/m) ¢ g/kg ) Mg/m®  (cm/hr)
P29 0-20 0.11 659 177 164 SL 1.68 0.52
20-60 0.09 498 231 272 SCL 1.70 0.02
60-90 0.05 478 397 125 L
90-120 0.05 241 177 581 C
120-150 0.05 213 253 534 C
150-175 0.05 189 282 529 C
175-200 0.08 101 422 477 SiC
P30 0-30 0.4 737 19 244 SCL 1.60 1.70
30-50 1.53 591 46 363 SC 1.61 0.05
50-80 0.34 525 147 328 SCL
80-120 0.59 433 114 453 C
120-145 0.37 420 134 446 C
145-170 0.3 366 173 460 o
170-200 0.32 519 44 437 SC
P31 0-25 0.56 542 78 379 SC 1.36 5.15
25-50 0.6 750 25 226 SCL 157 . 0.60
50-70 0.15 721 36 243 SCL
70-90 0.15 694 11 295 SCL
90-120 0.21 471 39 490 SC
120-140 0.58 367 85 548 C
140-170 0.8 237 232 531 C
170-200 0.63 481 115 404 SC
P32 0-50 0.08 620 87 293 SCL 1.23 19.33
50-70 0.03 558 39 403 SC 1.76 0.01
70-120 0.03 459 45 496 SC
120-140 0.02 501 67 432 SC
140-170 0.03 356 157 487 C
170-200 0.04 218 199 583 C
P33 0-30 0.22 503 126 37 SC 1.53 0.18
30-50 0.16 434 159 408 C 1.89 0.01
50-80 0.06 313 78 609 C
80-110 0.06 343 87 570 C
110-130 0.05 314 116 571 C
130-160 0.05 319 103 578 C
160-200 0.05 329 73 598 C
P34 0-20 0.08 423 202 375 CL 1.30 56.38
20-40 0.04 391 237 372 CL 1.63 4247
40-60 0.06 334 179 487 C
60-80 0.04 325 197 479 C
80-110 0.03 338 224 a37 C
110-135 0.04 226 240 534 C
135-170 0.13 613 118 269 SCL

P
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A151991 2 (F)

Pedon Depth EC Sand Silt Clay 'T;T;(lejzr/e d::gi(ty ) c::c?l:acl’:ltlcty
{cm)V (ds/m) ( g/kg ) Mg/m®  (cm/hn)
P35 0-20 0.1 427 248 325 CL 1.68 0.85
20-40 0.05 594 4 402 SC 1.80 55.85
40-70 0.03 419 14 567 C
70-100 0.03 358 93 549 C
100-130 0.04 330 35 635 C
130-155 0.03 452 130 417 C
155-180 0.04 527 133 340 SCL
180-200 0.18 442 163 395 CL
P36 0-30 0.11 225 347 428 C 1.28 0.02
30-60 0.07 342 275 383 CL 1.61 0.81
60-90 0.04 290 321 389 CL
90-120 0.04 306 233 461 @
120-160 0.04 227 284 489 C
160-180 0.03 204 264 531 @
180-200 0.03 195 263 542 C
P37 0-15 0.14 249 383 368 CL 1.16 78.63
15-35 0.12 164 403 433 SiC 1.50 0.11
35-60 0.06 216 342 443 C
60-80 0.07 197 407 395 Sic
80-100 0.05 220 418 362 CL
100-130 0.03 185 453 362 SCL
130-150 0.06 114 322 564 C
150-170 0.03 151 223 626 C
170-200 0.07 200 186 614 C
P38 0-20 0.12 669 11 319 SCL 1.54 67.47
20-35 0.03 560 13 427 SC
35-70 0.03 605 42 353 SC
70-100 0.04 451 113 436 C
P39 0-15 0.09 827 15 158 SL 1.52 16.77
15-35 0.05 813 7 180 SL 1.47 19.73
35-60 0.03 807 42 151 SL
60-85 0.04 843 43 114 LS
85-115 0.03 859 13 128 L
115-140 0.03 756 16 228 SCL
140-170 0.03 718 27 255 SCL
P40 0-30 0.12 872 12 116 LS 1.38 115
30-50 0.06 874 23 103 LS 1.58 0.69
50-75 0.05 889 1 110 LS
75-105 0.02 493 11 497 SC
105-130 0.02 436 29 535 C
130-160 0.03 386 112 502 C
160-190 0.02 342 107 551 C

v
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ZC = Clay, L= Loam, CL = Clay loam, SL = Sandy loam, SC = Sandy clay, SCL = Sandy clay loam

LS = Loamy sand, SiC = Silty clay, SiCL = Silty clay loam.
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P wa aa € a o o/ LYK o g @ 1 a .
A13199 3 audinwitdndvesiuludminmiesdngny iulaeldainuianziu (soil auger)

Site Depth (cm)?¥ EC Sand Silt Clay Texture class?
(dS/m) ( g/ke )
S1 0-15 0.62 366 394 240 L
15-60 0.29 737 146 116 SL
60-100 0.37 839 60 101 : LS
S2 0-23 0.31 515 207 278 SCL
23-60 0.13 449 292 260 CL
60-100 0.12 396 343 261 CL
S3 0-17 0.06 192 312 497 L
17-60 0.09 171 343 486 L
60-100 0.05 220 343 437 L
S4 0-18 0.72 753 159 88 SL
18-60 0.41 760 161 79 SL
60-100 0.21 758 191 51 SL
S5 0-15 0.22 302 354 344 CL
15-60 0.20 411 324 265 L
60-100 0.17 298 387 315 CL
S6 0-12 , 0.33 241 478 281 CL
12-60 0.24 204 424 372 CL
60-100 0.27 210 412 378 CL
S7 0-20 0.24 429 381 190 L
20-60 0.08 422 296 281 ct
60-100 0.08 452 254 294 SCL
S8 0-15 1.01 528 304 168 L
15-60 0.39 510 323 167 L
60-100 0.23 544 281 174 SL
S9 0-12 0.28 473 426 101 L
12-60 1.18 379 439 182 L
60-100 0.76 535 278 187 SL
S10 0-16 0.20 504 370 126 L
16-60 0.60 420 454 126 L
60-100 0.13 363 311 325 CL
S11 0-20 0.28 520 247 233 SCL
20-60 0.09 517 107 376 SC
60-100 0.06 459 156 385 SC
S12 0-20 0.75 83 453 464 SiC
20-60 0.43 115 502 383 SiCL
60-100 0.42 123 481 397 SiCL
S13 0-16 0.12 379 a27 194 L
16-60 0.06 432 195 373 CL
60-100 0.40 365 260 375 CL
Sia 0-14 0.17 676 245 79 SL
14-60 0.05 783 153 64 LS
60-100 0.04 681 143 177 SL
Si5 0-15 0.11 608 158 234 SC
15-60 0.05 517 189 294 SC
60-100 0.04 475 166 ' 359 SCL
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A15719% 3 (sa)

Site Depth (em)Y EC Sand Silt Clay Texture class?
(dS/m) ( g/kg
S16 0-12 0.17 687 76 237 SL
12-60 0.06 656 115 228 SL
60-100 0.06 566 236 198 SCL
S17 0-15 0.13 841 80 79 LS
15-60 0.10 811 105 83 LS
60-100 0.05 561 149 290 SCL
S18 0-18 0.13 909 32 59 S
18-60 0.15 927 40 33 S
60-100 0.10 920 43 37 S
S19 0-20 0.23 839 85 75 LS
20-60 0.26 852 51 97 LS
60-100 0.06 755 53 191 SL
S20 0-15 0.13 667 254 79 SL
15-60 0.14 540 342 118 SL
60-100 0.12 516 342 141 L
S21 0-15 0.06 337 298 365 CL
15-60 0.04 231 310 459 C
60-100 0.04 171 346 483 C
S22 0-13 0.41 418 334 248 L
13-60 0.10 397 316 287 CL
60-100 0.07 316 440 244 L
S23 0-15 0.11 561 211 228 SCL
15-60 0.10 536 187 277 SCL
60-100 0.06 473 165 362 SC
S24 0-14 0.37 421 295 284 CL
14-60 0.12 345 248 406 C
60-100 0.08 296 296 408 C
S25 0-14 0.58 315 339 345 CL
14-60 0.49 293 306 400 C
60-100 0.17 400 231 369 CL
S26 0-19 0.14 557 259 184 SL
19-60 0.09 668 186 146 SL
60-100 0.06 353 247 400 C
S27 0-15 0.23 371 289 340 CL
15-60 0.27 418 246 336 CL
60-100 0.11 385 242 373 CL
S28 0-19 0.53 692 161 147 SL
19-60 0.09 378 142 479 C
60-100 0.07 584 191 225 SCL
S29 0-16 0.35 542 286 172 SL
16-60 0.09 500 317 183 L
60-100 0.08 444 315 242 L
S30 0-16 0.12 574 238 188 SL
16-60 0.10 ar7 267 256 SCL
60-100 0.07 370 412 218 L
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51991 3 (69)

Site ©  Depth (cm)? EC Sand Sitt Clay Texture class?
(dS/m) ( g/kg )
S31 0-14 0.11 112 563 325 SiCL
14-60 0.19 163 505 332 SiCL
60-100 0.09 175 428 396 SiC
S32 0-15 0.18 210 445 345 CL
15-60 0.09 248 395 358 CL
60-100 0.10 154 357 489 C
$33 0-17 0.59 555 232 213 SCL
17-60 0.16 511 175 314 SCL
60-100 0.09 498 115 387 SC
S34 0-18 0.09 800 99 101 SL
18-60 0.11 779 99 122 - SL
60-100 -0.10 344 188 468 C
S35 0-16 0.09 330 326 343 CL
16-60 0.08 347 182 472 C
60-100 0.09 227 288 485 C
S36 0-14 0.10 847 72 81 LS
14-60 0.04 765 104 131 SL
60-100 0.05 639 232 130 SCL
S37 0-15 0.16 649 104 247 SL
15-60 0.05 619 168 213 SL
60-100 0.04 558 236 206 SCL
S38 0-18 0.14 491 291 218 L
18-60 0.13 513 252 235 SCL
60-100 0.08 395 310 294 CL
S39 0-18 0.31 360 259 381 CL
18-60 0.06 366 235 399 C
60-100 0.19 166 331 503 C
S40 0-14 0.11 527 286 186 SL
14-60 0.11 456 312 232 L
60-100 0.16 517 256 227 SCL

Y guuu fianudnlivinfu AsunnmsiiBuviieingasa wariidaen Fadududiinnsdans (Ap) Fauansing
AuleUng wduaudnm

ZC = Clay, L= Loam, CL = Clay loam, SL = Sandy loam, SC = Sandy clay, SCL = Sandy clay loam

LS = Loamy sand, SiC = Silty clay, SiCL = Silty clay loam

L ]
dninUssanusuideyalasimsdosuaziina RDG5850013 Tasamsidedosh 1 i 1-29



Mm99 4 audimaadvesiuludmiavuestidy annsanulumitdadu (soil profile)

. Total Avail  Avail. Extractable bases CEC BS
Site  Depth pH (1:1) oM EA
N P K Ca Mg Na K by NH;OACc by
(cm) H.0 KCL (— g/kg —) (— me/kg —) (. cmolkg ) (%)
P1 0-35 58 4.6 13.68 0.25 28 379 8.17 232 0.09 0.10 8.0 187 11.1 57.2
35-50 6.4 4.8 1.54 0.21 1.5 39.4 7.73 1.38 0.10 0.10 120 213 10.5 43.7
50-70 4.8 3.4 5.02 0.21 0.8 353 527 236 0.62 0.09 24.0 323 26.0 258
70-95 4.7 33 3.42 0.18 0.3 759 2.64 131 0.34 0.19 280 325 235 13.8
95-120 44 3.2 3.33 0.11 0.6 68.2 248 113 0.06 0.17 320 358 23.8 10.7
120-150 4.5 3.2 2.50 0.14 0.7 484 2.80 1.05 0.07 0.12 33.0 37.0 317 10.9
150-175 44 3.2 1.88 0.14 0.8 58.5 3.63 1.04 0.14 0.15 36.0 41.0 35.6 121
175-200 4.7 3.2 2.38 0.14 1.4 539 4.76 1.08 0.11 0.14 35.0 41.1 35.2 14.8
P2 0-25 6.4 5.0 5.65 0.18 1.9 318 4.95 1.11 0.20 0.08 5.0 113 10.0 559
25-50 6.2 4.7 6.56 0.14 0.8 24.2 7.16 1.99 0.18 0.06 8.0 174 13.8 54.0
50-70 6.2 4.4 4.72 0.14 0.6 325 12.99 4.09 0.85 0.08 12,0 30.0 25.4 60.0
70-100 59 35 295 0.11 0.9 56.5 15.37 5.61 0.99 0.14 13.0 35.1 322 63.0
100-135 6.6 4.8 2.28 0.07 0.5 47.6 22.29 8.37 143 0.12 10.0 422 371 76.3
135-170 7.2 5.6 235 0.07 0.4 453 23.83 8.95 1.80 0.11 5.0 39.7 36.4 87.4
170-200 7.6 58 1.76 0.04 0.3 38.3 24.93 10.20 1.87 0.10 6.0 43.1 37.4 86.1
P3 0-25 6.7 5.7 17.90 0.46 11.0 59.2 11.85 231 0.55 0.15 6.0 20.9 17.3 71.2
25-40 6.3 4.5 9.20 0.21 0.6 57.8 1541 513 1.82 0.15 11.0 335 27.3 67.2
40-60 7.8 6.2 4.87 0.21 0.9 41.8 15.70 515 241 0.11 4.0 274 239 854
60-85 83 6.5 3.78 0.14 2.7 3838 24.43 574 1.24 0.10 3.0 345 318 913
85-115 8.5 6.7 2.68 0.11 3.0 351 23.13 4.83 3.36 0.09 5.0 36.4 328 86.3
115-140 8.5 6.7 1.53 0.07 3.4 311 23.40 3.06 3.59 0.08 5.0 351 30.4 85.8
140-185 8.6 6.7 0.66 0.11 87.4 16.4 19.32 3.83 212 0.04 5.0 303 25.4 83.5
185-200 8.7 6.7 0.61 0.04 158.2 9.9 11.13 2.94 3.15 0.03 1.0 18.2 21.0 94.5
P4 0-25 5.9 4.7 14,40 0.32 55 156.2 3.83 115 0.13 0.39 1.0 6.5 9.6 84.6
25-50 58 4.2 11.84 0.25 21 71.8 3.85 1.46 0.38 0.18 10.0 15.9 8.9 37.0
50-80 58 4.0 7.49 0.21 2.0 571.3 312 1.78 0.37 0.14 1.0 6.4 10.2 84.4
80-110 6.3 4.8 5.24 0.18 14 61.2 5.26 3.44 0.18 0.15 8.0 17.0 133 53.0
110-145 6.7 5.0 222 0.11 1.5 45.1 4.13 2.57 0.42 0.11 5.0 12.2 89 59.1
145-175 69 5.1 1.18 0.07 0.9 327 3.70 2.22 071 0.08 4.0 10.7 8.2 62.7
175-200 68 5.0 2.44 0.04 0.8 44.9 5.25 3.71 092 011 6.0 16.0 11.1 62.5
P5 0-20 6.1 43 8.97 0.21 19 30.0 4.89 0.72 0.60  0.08 7.0 13.3 8.7 413
20-50 69 55 6.36 0.11 11 23.2 5.04 117 091  0.06 5.0 12.2 8.1 59.0
50-80 70 55 5.35 0.18 0.7 49.6 20.79 4.63 178 0.3 9.0 36.3 286 75.2
80-100 75 58 3.03 0.11 0.8 60.3 2231 6.08 353 015 6.0 38.1 327 84.2
100-130 76 58 1.65 0.07 2.2 41.6 25.15 5.58 245 011 5.0 38.3 335 86.9
130-160 74 53 0.68 0.14 4.7 36.4 23.33 5.08 393 0.09 8.0 40.4 33.0 80.2
160-200 68 44 1.14 0.07 4.5 50.6 25.32 5.40 426 013 12.0 47.1 36.3 74.5
P6 0-28 57 3.9 5.42 0.11 1.6 16.0 212 0.19 0.15 0.04 20 4.5 4.8 55.5
28-47 6.8 5.2 2.60 0.04 11 6.2 247 0.12 0.47 0.02 1.0 4.1 31 75.4
47-80 75 57 1.02 0.04 1:1 3.6 0.29 0.03 0.21 0.0t 1.0 1.5 1.1 353
80-110 77 57 0.80 0.07 0.8 1.2 0.20 0.02 0.38 0.01 1.0 1.6 13 319
110-140 6.8 55 0.68 0.07 0.5 44.6 12.04 0.97 0.73 0.11 8.0 219 158 63.4
140-170 70 5.7 0.67 0.04 0.6 42.1 13.04 0.83 0.79 0.11 9.0 238 18.6 62.1
170-200 6.5 54 0.32 0.07 0.5 28.5 12.44 0.34 0.66 0.07 9.0 225 18.5 60.0
P7 0-20 6.3 4.9 11.01 0.21 22 49.7 2.28 0.57 0.33 0.13 6.0 9.3 4.4 355
20-40 6.2 4.6 475 .0.11 13 28.9 1.81 0.69 0.24 0.07 4.0 6.8 3.9 41.2
40-70 6.1 5.0 3.75 0.07 1.0 44.0 224 0.98 0.23 0.11 5.0 8.6 4.6 41.6
70-95 51 39 5.55 0.18 0.9 88.4 5.42 3.20 0.48 0.22 11.0 20.3 15.1 459
95-120 4.7 35 5.26 0.21 1.0 71.1 3.28 2.53 0.41 0.18 20.0 264 18.1 24.2
120-160 4.6 3.5 4.23 0.14 1.0 54.1 1.55 115 0.38 0.14 36.8 40.0 17.7 8.0
160-200 4.7 3.5 2.18 0.11 0.8 52.6 1.22 0.80 0.38 0.13 21.0 23.5 16.5 10.8
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A1519% 4 ()

St Depth pH (1:1) oM Total  Avail  Avail Extractable bases A CEC BS
N P K Ca Mg Na K by NH,OAc by
(cm) H,O  KCl (— g/kg —) (— mg/kg —) ( cmol/kg ) (%)
P8 0-20 5.8 48 2536 0.25 0.6 52.2 13.90 5.24 0.94 0.13 15.0 352 2238 57.4
20-40 6.0 50 1849 0.32 0.6 253 11.20 5.00 0.91 0.06 15.0 322 232 53.4
40-60 6.0 4.7 3.56 0.25 0.6 250 8.85 6.96 1.52 0.06 210 384 256 453
60-90 6.0 48 1238 0.11 0.6 339 9.91 9.22 311 0.09 15.0 373 31.8 59.8
90-125 6.6 58 4.37 0.11 0.9 235 10.99 8.65 3.53 0.06 10.0 332 26.1 69.9
125-150 7.2 6.2 219 0.00 0.6 18.6 13.85 11.87 3.76 0.05 6.0 355 303 83.1
150-175 7.5 6.6 1.87 0.04 0.5 14.2 15.51 12.91 3.12 0.04 9.0 40.6 325 778
175-200 7.2 6.1 1.23 0.04 0.8 9.0 13.39 10.38 2.01 0.02 5.0 30.8 27.0 83.8
P9 0-20 6.2 51 1513 025 2.6 425 9.27 1.65 0.51 0.11 6.0 17.5 137 65.8
20-55 57 3.7 3.42 0.07 0.8 23.0 8.23 1.80 0.25 0.06 11.0 213 15.6 484
55-90 5.4 35 1.99 0.04 1.3 287 8.03 1.56 0.70 0.07 16.0 26.4 20.1 39.3
90-120 5.1 33 2.25 0.04 0.8 50.0 11.33 1.64 0.96 0.13 230 371 20.0 379
120-135 4.9 33 2.02 0.04 0.8 54.1 14.24 1.75 0.85 0.14 23.0 40.0 19.0 425
135-160 4.9 33 1.73 0.07 0.5 39.0 16.60 1.90 0.51 0.10 21.0 40.1 31.8 47.6
160-200 5.2 33 2.15 0.04 0.6 33.8 17.77 1.93 0.54 0.09 22.0 423 21.0 48.0
P10 0-20 6.2 52 6.78 0.14 35 304 3.80 0.49 0.41 0.08 5.0 9.8 5.8 48.8
20-50 6.5 53 4.68 0.11 1.6 16.2 3.99 0.48 0.26 0.04 3.0 7.8 9.9 61.4
50-65 6.6 53 4.87 0.11 1.2 261 6.96 0.97 0.34 0.07 8.0 16.3 14.4 51.0
65-110 6.6 53 372 0.11 0.5 416 9.88 1.85 0.64 0.11 10.0 225 233 55.5
110-130 6.0 4.4 1.96 0.04 0.8 1.7 16.27 397 0.77 0.18 7.0 282 334 75.2
130-155 6.2 4.3 0.90 0.07 0.7 8238 21.11 5.09 1.48 0.21 7.0 34.9 30.0 79.9
155-180 6.3 4.5 222 0.04 0.7 66.8 16.63 4.17 1.08 0.17 8.0 30.1 24.0 734
180-200 6.5 4.4 0.53 0.04 0.7 428 12.06 3.08 0.73 0.11 3.0 19.0 19.0 84.2
P11 0-15 57 3.9 8.38 0.18 5.2 425 411 0.52 0.68 0.11 7.0 124 79 43.6
15-35 6.9 5.5 2.06 0.07 1.0 11.8 2.96 0.54 0.80 0.03 3.0 7.3 48 59.1
35-65 7.4 55 3.43 0.04 0.8 26.4 6.41 1.24 3.67 0.07 5.0 16.4 13.5 69.5
65-93 78 6.1 1.40 0.04 0.6 289 6.69 1.40 4.52 0.07 20 14.7 13.1 86.4
93-120 83 6.4 0.62 0.04 0.7 36.7 10.07 1.99 6.37 0.09 4.0 225 19.0 822
120-145 8.1 6.3 1.05 0.04 0.7 470 12.86 3.69 10.55 0.12 4.0 31.2 28.0 87.2
145-180 7.9 6.3 1.60 0.04 0.7 44.2 15.36 4.51 12.44 0.11 8.0 40.4 33.0 80.2
P12 0-30 4.7 4.0  11.69 0.18 2.28 27.46 1.50 0.51 0.19 0.07 5.0 73 35 31.1
30-55 4.8 3.7 6.88 135 0.68 60.23 1.85 0.97 0.49 0.15 10.0 135 8.8 25.7
55-70 52 3.7 4.82 0.07 0.43 78.75 0.66 113 1.09 0.20 13.0 16.1 11.5 19.1
70-100 4.9 3.2 3.44 0.11 0.90 35.23 0.99 322 2.52 0.09 16.0 228 179 29.8
100-130 5.0 31 4.82 0.07 0.88 24.51 1.74 3.87 2.63 0.06 7.0 153 15.0 54.2
130-160 5.0 2.9 4.13 0.04 1.27 17.50 2.01 3.57 2.26 0.04 10.0 17.9 135 44.1
160-200 5.0 3.0 2.06 0.04 0.67 2133 2,76 4.06 2.53 0.05 10.0 19.4 14.6 48.5
P13 0-20 6.2 51 6.88 0.14 2.39 2772 1.42 0.23 0.24 0.07 2.0 4.0 27 49.5
20-40 6.5 5.6 2.75 0.11 2.69 9.11 1.00 0.13 0.40 0.02 1.0 25 1.6 60.7
40-60 7.6 6.1 3.44 0.11 0.78 15.45 171 0.39 2.45 0.04 4.0 8.6 38 535
60-85 8.8 6.9 3.44 0.07 0.93 18.48 2.62 0.60 3.40 0.05 1.0 1.7 53 87.0
85-115 8.8 6.8 3.44 0.04 0.67 13.35 1.23 0.53 277 0.03 1.0 5.6 5.0 82.0
115-165 8.4 6.5 4.13 0.04 0.41 18.52 1.45 124 . 4.75 0.05 3.0 10.5 7.3 714
165-170 8.0 6.4 4.13 0.04 0.52 35.66 2.92 4.17 11.76 0.09 3.0 21.9 19.6 86.3
170-200 8.7 6.7 275 0.04 0.58 33.35 4.97 4.27 11.27 0.08 9.0 29.6 21.2 69.6
P14 0-20 45 38 1032 0.14 2.54 45.58 2.77 0.92 0.15 0.12 8.0 12.0 6.4 331
20-45 4.8 37 413 0.07 0.49 23.56 4.78 2.26 0.55 0.06 12.0 19.6 14.5 38.9
45-80 4.9 3.6 275 0.07 0.57 36.55 7.82 3.33 1.25 0.09 14.0 26.5 207 47.2
80-115 7.6 6.4 5.50 0.14 0.68 41.99 23.73 7.25 2.39 0.11 5.0 38.5 28.7 87.0
115-145 7.9 6.4 4.82 0.11 0.59 43.70 26.62 7.92 2.66 0.11 6.0 433 285 86.1
145-170 7.9 6.5 1.38 0.11 0.93 37.15 21.47 6.69 2.20 0.09 6.0 36.5 28.0 83.5
170-200 8.0 6.5 2.06 0.11 166.53 2991 22.16 6.28 237 0.08 4.0 34.9 224 88.5
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A5199 4 (7a)

. Total  Avail Avail. Extractable bases CEC BS
Site  Depth pH (1:1) oM EA

N P K Ca Mg Na K by NH4OAc by

(cm) H,O0 KCl (— g/kg —) (— me/keg —) ( cmol/kg ) (%)
P15 0-20 5.2 4.0 482 0.11 0.97 16.58 0.48 0.22 0.51 0.04 3.0 4.2 2.2 29.4
20-45 8.5 6.6 275 0.07 133 24.86 247 1.30 2.53 0.06 20 8.4 48 76.1
45-70 8.7 6.9 275 0.07 1.47 30.13 4.51 1.94 3.69 0.08 20 12.2 78 83.6
70-100 8.7 6.9 1.38 0.04 0.61 47.40 537 3.03 5.70 0.12 20 16.2 9.4 87.7
100-130 8.3 6.7 1.38 0.04 0.38 53.38 3.83 3.76 6.81 0.13 5.0 19.5 13.6 74.4
130-160 8.4 6.7 2.06 0.04 0.57 48.73 3174 3.50 6.29 0.12 3.0 16.7 12.8 82.0
160-200 8.6 6.9 1.38 0.04 0.59 53.11 4.38 3.67 6.60 0.13 4.0 18.8 10.5 78.7
P16 0-30 55 4.9 1582 0.32 277 122.25 455 1.59 0.49 0.31 10.0 16.9 9.3 41.0
30-60 4.9 42 6.19 0.39 1.28 65.82 6.13 3.78 0.85 0.17 13.0 23.9 16.7 45.7
60-90 4.5 33 5.50 0.18 0.59 100.43  8.65 7.07 0.68 0.25 18.0 347 29.7 48.1
90-115 4.8 35 2.06 0.14 3.72 71.10 10.92 8.43 0.99 0.18 11.0 315 19.2 65.1
115-140 5.8 5.4 0.69 0.14 330.64 64.56 12.79 8.45 1.10 0.16 7.0 29.5 254 76.3
140-200 6.6 55 0.01 0.07 473.01 58.11 12.13 7.80 098 0.15 5.0 26.1 237 80.8
P17 0-22 4.8 43 17.88 035 212 139.08 8.61 2.00 0.32 0.35 12.0 233 155 48.5
22-45 48 38 5.50 0.18 0.59 45.92 9.90 1.86 0.52 0.12 10.0 22.4 16.6 554
45-70 4.8 3.6 6.88 0.28 0.90 65.34 13.89 2.39 0.75 0.17 14.0 31.2 16.8 55.1
70-100 6.1 49 7.57 0.18 0.85 75.96 21.05 294 1.00 0.19 10.0 35.2 257 71.6
100-130 7.2 6.3 6.88 0.11 197.79 51.21 28.36 272 0.90 0.13 5.0 371 253 86.5
130-160 7.3 6.4 5.50 0.28 41.40 40.96 27.63 2.02 1.02 0.10 5.0 35.8 21.1 86.0
P18 0-20 44 4.1 6.19 0.11 11.13 17.77 2.09 0.25 0.42 0.04 3.0 5.8 4.1 48.3
20-40 4.8 4.5 4.82 0.04 219 722 277 0.23 0.48 0.02 1.0 45 3.9 77.8
40-75 49 4.8 6.19 0.07 0.88 17.81 6.97 0.53 0.04 0.04 5.0 12.6 9.1 60.3
75-110 54 5.4 6.19 0.07 0.75 21.50 9.31 091 0.12 0.05 6.0 16.4 13.1 63.4
" 110-140 6.0 54 6.19 0.07 0.67 35.11 12.48 1.45 0.42 0.09 7.0 21.4 211 67.4
140-170 6.2 5.1 4.82 0.07 0.44 27.01 11.88 1.30 0.67 0.07 7.0 209 18.6 66.5
170-200 58 51 4.13 0.04 0.61 21.34 10.52 1.17 0.31 0.05 6.0 18.0 15.9 66.8
P19 0-30 4.4 39 6.19 0.11 8.74 41.87 0.76 0.20 0.50 0.11 5.0 6.6 29 23.9
30-45 59 4.6 4.82 0.11 1.58 14.87 3.43 0.58 1.06 0.04 3.0 8.1 77 63.0
45-75 55 48 9.63 0.18 0.73 26.38 10.25 1.44 247 0.07 11.0 25.2 218 56.4
75-100 4.5 37 4.13 0.11 1.04 23.56 10.05 1.45 145 0.06 8.0 21.0 19.2 61.9
100-140 53 4.4 3.44 0.04 1.28 9.51 5.85 0.87 0.69 0.02 3.0 10.4 8.8 71.3
P20 0-20 4.9 4.5 13.76 0.42 6.63 30.88 1.78 0.42 0.09 0.08 4.0 6.4 3.6 37.2
20-40 4.8 4.2 11.69 0.18 4.21 2232 1.58 0.39 0.37 0.06 4.0 6.4 3.2 37.5
40-60 47 39 6.19 0.14 1.38 13.09 2.48 0.47 0.35 0.03 5.0 83 4.4 40.0
60-90 4.5 37 5.50 0.04 1.21 10.81 225 0.59 0.11 0.03 5.0 8.0 4.0 37.2
90-115 4.4 3.6 5.50 0.04 1.22 1291 1.87 0.52 0.08 0.03 7.0 9.5 4.8 26.3
115-140 4.7 39 5.50 0.04 0.98 1281 288 0.66 0.15 0.03 5.0 8.7 4.1 42.6
140-170 4.9 43 4.82 0.07 112 15.58 3.42 0.71 0.13 0.04 6.0 10.3 59 418
170-190 4.9 4.5 3.44 0.07 0.66 18.67 5.05 0.99 0.17 0.05 20 8.3 10.0 75.8
P21 0-30 5.1 38 11.01  0.11 20.49 25.00 1.72 0.37 0.16 0.06 5.0 7.3 26 31.6
30-60 5.1 3.6 6.88 0.11 0.99 23.11 3.29 0.54 0.24 0.06 9.0 13.1 119 31.5
60-95 4.9 35 5.50 0.11 0.91 47.95 4.16 0.18 0.59 0.12 16.0 211 26.1 24.0
95-120 4.5 34 413 0.07 0.78 47.95 4.13 0.20 0.63 0.12 24.0 25.1 26.1 17.5
120-150 4.6 33 3.44 0.07 143 60.02 5.15 0.22 054 0.15 28.0 34.1 328 17.8
150-175 44 33 4.13 0.11 0.89 56.74 5.55 0.20 0.25 0.14 30.0 36.2 34.6 17.0
175-200 4.6 3.2 4.13 0.11 0.92 55.03 6.21 0.21 0.39 0.14 30.0 37.0 41.0 18.8
P22 0-30 4.7 37 11.69 021 230 2275 1.85 0.39 0.38 0.06 4.0 6.7 52 40.1
30-60 5.2 3.9 4.82 0.11 0.83 17.50 2.78 0.78 0.60 0.04 4.0 8.2 6.4 51.3
60-90 52 38 275 0.07 1.61 25.62 2.80 0.81 0.17 0.06 6.0 9.8 4.9 39.1
90-120 52 38 1.38 0.07 1.52 28.67 3.46 1.02 0.19 0.07 6.0 10.7 7.6 441
120-150 53 39 4,13 0.07 0.96 24.80 294 080 -022 0.06 6.0 10.0 57 40.1
150-180 5.1 37 4.82 0.07 0.76 42.34 4.45 0.72 0.31 0.11 12.0 17.6 11.8 317
180-200 4.8 3.5 4.82 0.07 0.51 7891 10.00 1.23 0.79 0.20 16.0 28.2 22.0 43.3
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A5199 4 (5ip)

i Total  Avail Avail. Extractable bases CEC BS
Site  Depth pH (1:1) OM EA
N P K Ca Mg Na K by NH4OAc by
(cm) H,O0 KCl (— ¢/kg —) (— mg/kg —) (- cmolkg ) (%)
P23 0-20 6.0 51 13.76 0.32 1.84 7377 6.67 117 0.37 0.19 6.0 14.4 11.0 583
20-40 5.1 3.6 8.94 0.18 0.58 81.11 9.12 217 0.24 0.20 13.0 24.7 19.4 474
40-70 50 3.6 5.50 0.11 0.77 80.01 9.97 221 0.28 0.20 12.0 24.7 21.0 514
70-90 5.0 3.6 4.82 0.14 0.81 75.14 10.17 2.23 0.66 0.19 12.0 253 21.7 525
90-120 52 3.6 413 0.14 0.47 67.64 12.64 240 0.79 0.17 11.0 27.0 20.4 59.3
120-145 52 3.7 4.82 0.11 0.55 73.63 14.64 298 0.92 0.19 9.0 217 24.1 67.5
145-170 57 37 3.44 0.11 5.01 52.54 16.98 2.90 1.06 0.13 70 28.1 231 751
170-200 6.3 43 275 0.11 7.42 50.99 18.64 2.90 092 013 70 29.6 25.1 76.3
P24 0-32 70 6.1 7.57 0.14 16.25 95.14 1.05 0.32 0.06 0.24 1.0 27 23 62.6
32-55 71 56 2.06 0.04 5.57 43.63 0.45 0.14 0.24 0.11 1.0 19 15 48.7
55-80 7.0 5.0 2.06 0.04 2.80 19.69 0.39 0.11 0.31 0.05 20 29 1.3 30.2
80-120 7.0 50 1.38 0.04 1.21 9.41 0.46 0.10 0.24 0.02 1.0 1.8 1.0 45.0
120-140 5.0 3.5 4.82 0.07 1.09 3591 4.07 0.55 0.45 0.09 12.0 17.2 131 30.1
140-170 4.7 34 6.19 0.04 1.39 56.62 5.62 0.34 0.64 0.14 21.0 217 20.7 24.3
P25 0-20 5.6 4.6 11.56 0.25 3.51 1848 1.74 0.41 0.11 0.05 11.0 133 4.6 17.3
20-50 57 41 3.06 0.07 0.80 17.61 0.72 0.74 0.40 0.04 13.0 14.9 6.7 12.8
50-90 5.6 41 2.02 0.10 0.82 20.05 0.60 1.04 047 0.05 15.0 17.2 6.7 12.6
90-120 5.6 39 2.03 0.07 0.63 43.96 0.89 1.46 0.53 0.11 26.0 29.0 16.3 10.3
120-150 5.8 3.9 237 0.07 0.54 46.74 1.49 1.56 0.80 0.12 24.0 28.0 240 14.2
150-170 6.0 3.9 2.37 0.07 0.89 41.25 1.21 1.46 0.58 0.10 24.0 274 17.5 123
P26 0-30 57 4.7 8.38 0.17 2.68 3835 1.90 0.75 0.04 0.10 10.0 12.8 43 21.8
30-55 56 4.0 3.73 0.07 0.69 14.55 1.97 1.57 0.26 0.04 9.0 12.8 55 299
55-85 6.6 4.6 7.53 0.10 0.38 4277 6.65 5.11 1.62 0.11 15.0 28.5 259 474
' 85-105 72 4.5 5.66 0.07 0.35 43.96 7.79 5.54 1.55 0.11 11.0 26.0 17.6 51.7
105-125 8.3 58 2,02 0.10 0.83 5374 9.69 6.04 1.77 0.14 9.0 26.6 19.8 66.2
125-155 8.0 6.9 2.39 0.10 0.60 52.89 11.67 7.56 230 0.13 10.0 31.7 16.2 68.4
155-180 79 6.5 3.64 0.07 0.46 43.62 12.12 7.89 211 0.11 10.0 322 22.3 69.0
180-200 7.6 6.8 3.37 0.07 1.38 35.90 11.54 7.37 212 0.09 10.0 31.1 20.8 67.9
P27 0-25 5.8 4.6 4.12 0.11 1.79 1191 0.93 0.13 0.08 0.03 9.0 10.2 28 115
25-50 57 4.9 2.36 0.07 0.70 9.08 1.78 0.18 0.33 0.02 8.0 10.3 2.6 22.5
50-80 59 43 235 0.10 0.61 1257 1.02 0.13 0.47 0.03 11.0 12.7 3.0 13.0
80-105 6.1 3.9 3.38 0.10 0.53 65.87 5.98 0.93 1.66 0.17 21.0 29.7 221 29.4
105-130 6.0 39 273 0.07 0.52 61.27 8.38 1.41 1.90 0.15 17.0 28.8 20.6 411
130-160 58 45 1.63 0.07 0.72 58.88 12.96 233 2.08 0.15 14.0 315 24.2 55.6
160-190 6.4 4.6 1.70 0.07 18.81 56.27 21.42 3.78 3.35 0.14 7.0 357 26.8 80.4
P28 0-30 52 4.6 5.99 0.07 11.72 3095 0.60 0.21 0.36 0.08 9.0 103 0.9 12.2
30-60 5.2 4.3 203 0.07 0.65 9.55 0.67 0.26 0.09 0.02 8.0 9.0 3.2 115
60-90 53 4.2 1.99 0.07 0.87 11.17 0.78 0.43 0.04 0.03 11.0 123 37 10.5
90-120 5.6 41 2.30 0.03 5.84 19.23 1.16 0.62 0.38 0.05 14.0 16.2 53 13.6
120-150 55 4.2 232 0.03 0.70 2290 1.63 0.91 0.32 0.06 13.0 15.9 7.4 183
150-190 5.5 4.3 2.01 0.03 0.87 25.46 2.45 1.44 0.37 0.06 13.0 17.3 17 25.0
P29 0-20 6.0 5.0 8.08 0.13 1.68 31.34 236 0.37 0.08 0.08 9.0 11.9 3.3 243
20-60 6.3 53 4.66 0.10 0.91 3073 4.02 0.63 0.24 0.08 10.0 15.0 5.7 331
60-90 6.5 5.0 1.64 0.07 0.41 1841 3.45 0.52 0.57 0.05 11.0 15.6 6.3 29.4
90-120 57 4.1 299 0.07 0.50 51.63 8.46 1.72 1.22 0.13 18.0 29.5 18.2 39.1
120-150 57 4.0 237 0.07 0.81 57.38 10.32 212 243 0.14 15.0 30.0 91.5 50.0
150-175 58 4.0 233 0.10 0.46 61.27 11.47 2.36 1.56 0.15 16.0 31.6 20.0 493
175-200 58 41 3.06 0.07 0.59 57.69 12.21 2.55 1.54 0.15 15.0 31.5 20.7 523
P30 0-30 59 5.2 10.81 0.21 12.60 65.33 4.59 0.84 0.26 0.17 10.0 158 74 36.9
30-50 5.6 5.0 5.37 0.14 0.97 20.98 575 1.05 0.48 0.05 12.0 19.3 6.3 379
50-80 6.1 45 4.74 0.13 0.78 15.42 4.32 0.53 1.36 0.04 16.0 222 10.5 28.1
80-120 8.7 6.6 4.69 0.10 1.67 36.42 17.61 0.87 5.55 0.09 10.0 34.1 229 70.7
120-145 8.9 6.9 298 0.07 2.89 31.65 25.33 1.18 6.72 0.08 36.4 69.7 25.7 47.8
145-170 9.0 7.0 259 0.10 4.04 30.30 25.57 1.22 6.94 0.08 11.0 44.8 243 75.4
170-200 8.9 7.0 0.97 0.03 0.29 22.89 15.49 0.81 517 0.06 10.0 321 235 68.9
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AN5199 4 (51)

. Total Avail.  Avail Extractable bases CEC BS
Site  Depth pH (1:1) oM EA
N P K Ca Mg Na K by NHOA by
(cm) HO KCl (— g/kg —) (— mg/kg —) ( cmol/keg (%)
P31 0-25 7.5 6.9 6.79 0.20 1.80 50.36 10.18 1.95 1.15 0.13 11.0 244 8.9 54.9
25-50 8.1 6.9 7.94 0.17 2.24 26.73 495 0.68 0.42 0.07 10.0 16.1 4.1 38.0
50-70 7.5 57 3.06 0.13 1.59 20.32 3.30 0.74 0.43 0.05 10.0 14.5 5.2 31.2
70-90 6.1 45 4.03 0.17 1.10 28.13 4.02 0.71 0.49 0.07 10.0 15.3 7.4 34.6
90-120 6.1 4.7 3.88 0.17 0.45 61.10 11.84 1.83 0.82 0.15 13.0 277 18.5 53.0
120-140 6.9 6.0 3.93 0.17 0.64 66.92 17.06 240 1.29 0.17 14.0 34.9 233 59.9
140-170 7.6 6.9 3.38 0.14 1.01 88.46 32.74 3.47 1.26 0.22 110 487 27.6 77.4
170-200 7.5 6.4 4.30 0.14 9.30 64,78 33.48 3.36 1.34 0.16 120 50.3 289 76.2
P32 0-50 6.2 44 10.43 0.21 1.21 30.73 3.59 1.13 0.30 0.08 13.0 18.1 71 28.2
50-70 57 39 457 0.14 034 26.11 4.96 132 0.64 0.07 15.0 220 12.3 318
70-120 5.6 3.8 294 0.07 0.10 38.84 8.81 1.72 0.25 0.10 15.0 259 157 42.0
120-140 59 42 194 0.10 0.25 35.88 9.48 134 0.46 0.09 14.0 254 15.6 44.8
140-170 6.0 39 237 0.10 0.16 48.21 1272 157 0.19 0.12 16.0- 306 20.0 417
170-200 57 3.6 1.69 0.07 017 61.04 15.24 1.70 0.27 0.15 20.0 374 26.8 46.5
P33 0-30 6.5 53 17.89 0.37 1.87 32.12 8.01 0.74 0.29 0.08 7.0 16.1 113 56.6
30-50 6.7 54 8.15 0.21 1.38 17.01 6.07 0.74 0.23 0.04 5.0 121 83 58.6
50-80 6.9 54 474 0.17 0.66 37.24 11.55 1.79 0.29 0.09 8.0 21.7 191 63.2
80-110 6.9 53 234 0.07 0.78 38.55 11.43 1.98 0.27 0.10 8.0 218 18.6 63.3
110-130 6.9 54 2.36 0.10 0.44 33.29 11.51 2.05 0.09 0.08 7.0 20.7 17.2 66.2
130-160 6.9 54 2.00 0.10 0.50 33.33 12.55 2.30 0.56 0.08 7.0 225 20.0 68.9
160-200 6.7 54 1.31 0.03 0.22 27.83 11.56 2.25 0.11 0.07 8.0 220 18.9 63.6
P34 0-20 59 45 2399 0.59 1.23 69.29 6.26 2,03 0.27 0.18 14.0 227 15.8 38.4
20-40 5.6 40 26.00 0.34 1.02 5713 5.01 1.89 0.10 0.14 16.0 231 17.8 30.9
40-60 5.4 37 15.20 0.52 0.78 39.18 4.05 1.80 0.13 0.10 21.0 271 21.6 224
60-80 55 37 11.25 0.37 1.10 35.18 4.21 241 0.22 0.09 17.0 239 18.2 29.0
80-110 6.0 37 7.65 0.38 1.02 24.36 4.01 230 0.40 0.06 15.0 218 16.4 311
110-135 6.0 37 8.85 0.20 2.19 49.76 10.48 4.75 1.55 0.13 13.0 29.9 24.7 56.5
135-170 7.0 4.6 5.04 0.24 1.05 46.17 14.66 6.71 1.89 0.12 10.0 334 247 70.0
P35 0-20 6.3 48 5.50 0.14 1.43 65.50 10.17 232 0.23 0.17 13.0 25.9 19.3 49.8
20-40 6.8 54 3.30 0.44 1.14 21.80 9.33 2.68 0.67 0.06 9.0 21.7 14.9 58.6
40-70 6.1 45 3.28 0.14 0.62 31.94 13.81 4.55 0.39 0.08 11.0 29.8 29.4 63.1
70-100 59 45 235 0.03 0.38 25.60 12.78 39 0.15 0.06 13.0 29.9 29.6 56.5
100-130 6.2 45 2.02 0.03 0.32 24.78 21.82 5.79 043 0.09 13.0 411 34.7 68.4
130-155 6.9 4.4 1.33 0.03 11.61 31.68 31.01 6.84 0.47 0.08 10.0 48.4 24.8 79.3
155-180 71 4.5 1.66 0.03 19306 2871 31.98 6.52 0.57 0.07 12.0 511 258 76.5
180-200 7.4 5.2 133 0.03 229.68 32.77 36.68 6.31 0.46 0.08 12.0 55.5 38.6 78.4
P36 0-30 6.0 43 13.76 0.34 1.14 34.54 5.54 245 0.26 0.09 12.0 20.3 12.6 41.0
30-60 55 3.6 3.66 0.14 ‘114 20.00 1.54 - 206 0.70 0.05 12.0 16.4 11.2 26.6
60-90 56 37 3.07 0.07 1.61 18.19 1.10 1.83 0.52 0.05 11.0 145 10.4 24.1
90-120 5.6 37 1.64 0.10 0.81 25.02 1.51 291 0.34 0.06 12.0 16.8 15.1 28.7
120-160 57 3.6 1.64 0.07 0.40 26.37 1.36 283 043 0.07 11.0 15.7 30.4 29.9
160-180 57 36 1.37 0.07 0.27 25.04 1.49 3.34 1.09 0.06 14.0 20.0 16.3 29.9
180-200 5.7 3.6 0.98 0.07 0.37 30.70 1.58 3.85 0.65 0.08 15.0 21.2 16.9 29.1
P37 0-15 5.6 44 2417 0.44 2.65 34.89 8.48 254 0.30 0.09 12.0 23.4 19.2 48.7
15-35 6.1 48 2393 0.49 2.83 30.27 11.69 4.02 0.43 0.08 15.0 31.2 22.2 52.0
35-60 56 4.1 18.96 0.37 1.06 24.04 8.20 4.16 0.52 0.06 18.0 309 17.1 4.8
60-80 56 39 13.63 0.27 0.77 24.63 6.52 4.26 0.21 0.06 15.0 26.1 16.9 42.4
80-100 58 4.0 9.06 0.20 0.74 22.24 5.32 3.96 0.49 0.06 20 118 155 83.1
100-130 6.0 40 7.87 0.24 0.53 25.16 6.09 4.51 0.59 0.06 12.0 232 16.6 48.4
130-150 6.0 4.1 1.79 0.24 0.62 36.71 7.79 5.67 0.61 0.09 12.0 26.2 20.1 54.1
150-170 57 3.7 8.00 0.27 0.69 34.49 6.18 4.63 071 0.09 14.0 25.6 223 453
170-200 57 3.6 7.84 0.20 1.02 21.77 4.70 3.29 1.00 0.07 13.0 221 144 41.1
P38 0-20 6.1 3.9 6.77 0.10 2.02 33.70 2.98 134 0.44 0.09 8.0 12.8 10.0 377
20-35 6.0 3.7 3.04 0.14 1.00 42.96 3.97 3.82 1.83 0.11 12.0 21.7 16.8 44.8
35-70 6.2 34 0.67 0.03 0.83 47.35 4.45 536 294 0.12 12.0 249 215 51.7
70-100 6.3 36 1.02 003 . 059 62,70 7.19 7.80 477 0.16 10.0 29.9 25.2 66.6
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5199 4 (5io)

5 Total  Availl.  Avail. Extractable bases CEC BS
Site  Depth pH (1:1) OM EA ——m—m

N P K Ca Mg Na K by  NH.OAc by

(cm) H,O0  KCl (— g/kg —) (— mg/kg —) ( cmol/kg (%)

P39 0-15 55 44 6.44 0.07 8.81 18.15 0.60 0.16 0.04 0.05 20 28 22 298

15-35 54 4.2 2.40 0.03 1.20 7.19 0.40 0.07 0.19 0.02 20 27 1.2 253

35-60 54 4.2 1.02 0.03 0.80 6.85 0.29 0.06 0.10 0.02 1.0 1.5 15 322

60-85 53 3.6 1.36 0.03 1.03 7.28 0.35 0.06 0.01 0.02 3.0 34 1.8 125

85-115 53 39 1.02 0.03 0.62 6.07 0.34 0.07 0.32 0.02 5.0 57 1.6 12.9

115-140 53 4.1 1.69 0.03 0.82 812 0.57 0.12 0.16 0.02 5.0 59 19 14.8

140-170 52 4.1 1.35 0.03 0.41 2332 0.50 0.16 0.63 0.06 12.0 13. 6.9 10.1

P40 0-30 51 4.1 7.40 0.21 213 10.04 1.26 0.14 0.11 0.03 4.0 55 29 277

30-50 6.0 49 1.35 0.20 1.14 4.23 0.93 0.10 0.19 0.01 2.0 3.2 1.0 383

50-75 6.1 53 1.01 0.17 1.00 3.35 0.64 0.11 0.01 0.01 20 28 0.7 27.8

75-105 58 4.0 2.36 0.17 0.28 48.13 8.89 1.36 0.27 0.12 9.0 19. 17.0 54.2

105-130 55 37 2.03 0.17 0.32 5855 8.28 0.86 0.38 0.15 14.0 23. 20.2 40.9

130-160 55 3.6 2.01 0.14 0.19 58.12 8.11 0.63 0.13 0.15 12.0 21. 213 429

160-190 53 35 1.67 0.14 0.46 55.01 10.64 0.67 0.14 0.14 17.0 28. 223 40.5
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Total Avail. Avail. Extractable bases CEC BS

Site Depth  pH(L1)  OM EA
N P K Ca Mg Na K by sum  NH.OAc by
(cm) HO KCl (— g/kg —) {(— mg/kg —) ( cmolkg ——————————) (%)
S1 0-15 4.9 4.1 21.3¢ 049 27 60.5 7.18 2.25 0.09 0.15 10.5 20.2 15.2 48.0
15-60 6.2 53 6.19 0.18 31 18.0 4.90 1.46 0.05 0.05 4.5 11.0 8.8 59.0
60-100 6.3 53 3.10 0.07 2.4 17.0 3.67 1.09 0.05 0.04 25 7.4 6.6 66.0
S2 0-23 55 49 16.90 0.14 29 53.1 717 1.78 0.15 0.14 6.0 15.2 9.7 60.6
23-60 4.8 39 8.90 0.07 1.5 36.9 4.81 1.98 0.19 0.09 9.5 16.6 9.5 42.7
60-100 4.5 3.7 7.10 0.04 1.1 36.3 3.44 1.88 0.10 0.09 13.0 18.5 10.0 30.6
S3 0-17 5.6 5.0 26.20 0.60 8.5 55.9 13.10 4.06 0.46 0.14 10.0 278 18.0 64.0
17-60 58 49 13.70 0.42 1.6 43.6 10.90 3.86 0.35 0.11 10.0 25.2 15.0 60.4
60-100 59 48 8.90 0.42 1.6 39.8 8.90 3.95 0.58 0.10 7.0 20.5 13.0 65.9
sS4 0-18 4.9 4.5 717 0.39 3.0 217 1.45 0.22 0.01 0.07 25 4.2 25 40.9
18-60 4.6 3.9 270 0.32 1.9 14.2 0.66 0.10 0.02 0.04 15 23 17 351
60-100 49 38 1.40 0.14 1.1 13.2 0.31 0.05 0.13 0.03 0.5 1.0 1.5 51.3
S5 0-15 5.2 4.5 24.64 0.28 1.7 83.4 12.13 3.32 0.07 0.21 115 27.2 223 518
15-60 57 4.8 2401 0.18 1.7 51.4 10.48 2.82 0.32 0.13 8.5 223 177 61.8
60-100 517 4.7 21.87 0.11 1.2 43.2 12.18 3.52 0.30 0.11 9.5 25.6 21.2 62.9
S6 0-12 6.3 5.6 18.14 035 4.2 40.1 12.23 2.20 0.14 0.10 6.5 21.2 15.6 69.3
12-60 6.6 5.6 9.59 0.25 22 415 15.20 2.19 0.36 0.10 55 234 21.6 76.5
60-100 6.9 6.0 5.28 0.07 1.1 54.6 20.16 2.09 0.11 0.14 5.5 28.0 23.1 80.4
S7 0-20 5.7 52 15.20 0.21 2.6 39.9 6.53 0.77 0.12 0.10 55 13.0 9.5 57.8
20-60 53 37 287 0.07 0.7 427 6.07 1.26 0.32 0.11 85 16.3 129 471.7
60-100 55 4.0 1.23 0.04 0.3 48.9 7.51 2.05 0.38 0.12 9.5 19.6 17.2 51.4
S8 0-15 5.1 4.5 16.88 0.21 4.6 26.5 6.60 1.10 0.19 0.07 55 135 10.2 59.1
15-60 58 5.0 12.40 0.11 28 24.7 7.02 1.08 0.16 0.06 1.5 9.8 9.6 84.7
60-100 6.2 5.0 4.09 0.07 2.8 17.0 5.25 0.85 0.43 0.04 2.5 9.1 7.4 72.4
S9 0-12 51 4.2 11.96 0.53 1.4 58.2 3.37 0.68 0.11 0.15 25 6.8 6.4 63.3
12-60 5.1 37 1.86 0.14 0.8 14.9 2.61 0.43 0.44 0.04 5.5 9.0 7.0 39.0
60-100 5.7 45 1.21 0.07 0.5 26.9 4.49 0.77 0.25 0.07 10.5 16.1 11.8 34.7
S1 0-16 47 4.0 3.94 0.74 6.0 29.5 1.36 0.29 0.08 0.07 4.5 6.3 37 28.7
16-60 6.0 4.3 343 0.42 1.8 8.7 1.77 0.18 0.76 0.02 1.5 4.2 33 64.6
60-100 6.8 53 207 0.25 0.8 26.6 7.60 Q.70 3.64 0.07 1.5 13.5 12.4 88.9
S1 0-20 6.1 54 2875 035 1.9 69.4 12.80 3.02 0.45 0.18 7.5 23.9 21.0 68.6
20-60 6.3 5.0 4.49 0.18 0.5 29.9 12.80 4.69 0.52 0.08 12.5 305 25.7 59.1
60-100 6.2 4.8 2.80 0.11 0.5 38.0 13.40 4.66 0.67 0.10 12.5 31.3 28.2 60.1
S1 0-20 5.0 43 2758 014 32 774 12.10 3.79 0.42 0.20 14.5 31.0 339 53.2
20-60 57 50 13.04 014 1.6 375 10.10 4.11 0.33 0.09 7.5 221 18.7 66.1
60-100 5.8 5.0 8.85 0.04 1.0 42.1 10.30 5.15 0.91 0.11 8.5 25.0 18.6 66.0
S1 0-16 54 44 1628 014 25 39.8 3.16 272 0.42 0.10 7.5 13.9 10.7 46.1
16-60 57 3.6 3.67 0.14 1.7 723 2.82 6.30 0.83 0.18 16.5 26.6 24.4 38.0
60-100 6.7 5.6 2.40 0.07 1.8 67.0 9.37 111 1.19 0.17 8.5 30.4 28.8 721
S1 0-14 5.4 42 1113 049 21 25.9 0.76 0.14 0.14 0.07 25 3.6 4.2 30.7
14-60 5.8 4.9 244 0.18 0.9 8.2 1.05 0.18 0.08 0.02 1.5 28 3.2 46.9
60-100 6.1 4.2 1.75 0.07 0.7 15.0 3.52 0.80 0.42 0.04 5.5 10.3 9.4 46.5
St 0-15 52 4.2 9.47 0.14 15 33.2 6.50 1.09 0.28 0.08 2.5 10.5 124 76.1
15-60 53 3.6 6.28 0.07 0.6 28.3 8.07 1.40 0.38 0.07 6.5 16.4 16.5 60.4
60-100 5.4 37 3.38 0.04 0.3 47.3 12.05 1.73 0.32 0.12 5.5 19.7 22.2 72.1
S1 0-12 4.4 3.9 6.76 0.17 10.6 227 0.42 0.11 0.12 0.06 4.5 52 1.5 13.6
12-60 4.7 3.9 2.05 0.03 1.7 9.6 0.84 0.34 0.29 0.02 20 3.5 1.2 42.8
60-100 4.6 3.7 1.34 0.10 1.5 12.6 0.42 0.26 0.19 0.03 6.0 6.9 4.0 13.1
S1 0-15 51 43 6.76 0.11 6.8 19.8 0.81 0.11 0.29 0.05 3.0 43 3.0 29.6
15-60 53 4.1 5.80 0.04 1.2 29 0.51 0.03 0.37 0.01 1.0 1.9 15 47.6
60-100 53 34 5.49 0.04 0.5 34.5 3.41 0.09 0.60 0.09 11.0 15.2 15.7 21.6
518 0-18 4.6 3.9 4.87 0.07 3.6 14.2 0.44 0.08 0.04 0.04 2.0 26 1.7 23.0
18-60 4.9 41 0.67 0.04 1.6 36 017 0.03 0.23 0.01 0.5 09 0.7 46.4
60- 5.4 4.3 0.66 0.04 1.8 4.8 - 0.06 0.02 0.05 0.01 0.5 0.6 0.2 22.0
S19 0-20 45 38 7.02 0.14 74 374 0.90 0.19 0.09 0.09 25 38 29 339
20-60 4.4 37 2.65 0.01 3.7 13.1 0.99 0.14 0.02 0.03 20 3.2 32 371
60- 5.1 3.8 3.74 0.04 1.0 174 3.77 0.59 0.11 0.04 1.5 6.0 9.6 75.1
S20 0-15 51 4.2 5.38 0.07 1.2 178 1.25 0.16 0.20 0.04 0.5 22 22 76.8
15-60 6.7 5.6 1.18 0.04 0.7 13.8 214 0.28 0.21 0.03 0.5 3.2 29 84.2
60- 7.1 57 0.65 0.04 0.7 18.7 3.56 0.50 0.03 0.05 0.5 4.6 4.4 89.2
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A15190 5 (sig)

Total Avail. Avail Extractable bases CEC BS
Site Depth pH (1:1) OM EA

N P K Ca Mg Na K by sum  NH,0Ac by

(cm) HO0 KCL (—e/kg —) (—mgkg—) ¢ cmol/kg ) (%)
S21 0-15 5.2 37 14.0 0.21 26 1116 4.41 221 0.04 0.28 115 184 14.2 37.6
15-60 49 35 9.02 0.18 1.2 89.2 4.28 220 0.31 0.23 135 20.5 18.5 34.2
60-100 5.3 3.5 4.02 0.21 0.8 98.7 8.38 3.95 0.20 0.25 12.5 25.3 21.1 50.5
S22 0-13 6.8 6.0 10.41 0.18 7.9 65.7 7.84 1.19 0.50 0.17 25 12.2 10.7 79.5
13-60 55 35 378 0.14 0.9 495 323 1.19 0.88 0.13 9.5 14.9 131 36.4
60-100 59 3.6 4.25 0.07 1.1 39.2 4.67 2.21 2.40 0.10 6.5 15.9 13.7 5%.0
S23 0-15 5.1 43 14.74 0.18 23 16.4 3.82 0.18 0.25 0.04 8.0 123 73 35.0
15-60 6.3 52 8.67 0.14 1.2 123 5.69 0.65 0.03 0.03 4.0 10.4 9.8 61.5
60-100 6.2 5.1 5.11 0.14 1.0 17.8 5.80 1.02 0.32 0.04 8.0 15.2 119 47.3
S24 0-14 53 4.6 19.83 035 21 271 6.32 0.77 0.53 0.07 9.5 17.2 12.2 44.7
14-60 6.4 55 6.19 0.18 1.6 19.0 8.37 1.06 0.08 0.05 6.5 16.1 10.7 59.5
60-100 6.6 5.6 4.63 0.14 1.4 28.6 9.67 1.32 0.17 0.07 7.5 18.7 12.9 60.0
S25 0-14 71 6.5 24.50 0.46 18.2 87.1 22.14 204 0.14 0.22 3.5 28.0 25.0 87.5
14-60 7.6 6.6 11.86 0.35 72 64.6 20.68 2,67 0.34 0.16 35 274 24.0 87.2
60-100 7.6 6.5 6.76 0.07 0.8 42.2 17.47 2.05 0.39 0.11 4.5 24.5 20.9 81.6
526 0-19 5.6 4.6 16.23 0.21 25 64.6 3.33 0.86 0.10 0.16 7.5 12.0 7.1 373
19-60 54 43 4.32 0.04 14 179 3.09 0.59 0.05 0.05 3.5 73 4.7 519
60-100 52 37 1.26 0.14 0.4 30.0 231 1.72 0.05 0.08 18.5 22.7 134 18.3
S27 0-15 6.1 51 24.15 0.42 13 56.4 7.67 8.87 0.86 0.14 10.5 28.1 243 62.6
15-60 6.8 5.6 22.12 0.14 13 314 6.60 8.90 0.71 0.08 9.5 25.8 19.1 63.2
60-100 7.3 59 9.43 0.14 0.7 42.5 5.26 11.56 0.59 0.11 6.5 24.0 21.7 729
S28 . 0-19 5.4 4.3 10.29 0.14 58 58.5 3.13 0.59 0.03 0.15 4.5 8.4 5.2 46.4
19-60 4.7 3.7 8.37 0.18 0.6 379 3.30 1.73 0.25 0.10 15.5 20.9 13.0 258
60-100 5.4 3.7 3.10 0.04 0.7 20.1 297 0.89 0.16 0.05 10.0 14.1 1.3 28.9
S29 0-16 4.9 39 10.90 0.14 31 334 4.37 0.66 0.26 0.08 6.5 11.9 73 45.2
16-60 6.0 4.9 2.69 0.04 0.9 14.6 4.76 0.74 0.14 0.04 3.5 9.2 6.2 61.9
60-100 58 3T 1.53 0.04 0.8 24.5 579 1.42 0.42 0.06 9.5 17.2 7.8 44.7
S30 0-16 52 3.8 8.03 0.11 1.5 214 4.61 0.94 0.11 0.07 8.0 13.7 8.6 41.7
16-60 55 4.0 219 0.11 0.9 24.5 7.43 1.76 0.50 0.06 7.0 16.8 117 58.2
60-100 5.6 37 2.41 0.04 0.5 343 9.66 2.15 0.39 0.09 9.0 21.3 17.4 51.7
S31 0-14 5.8 45 2248 0.35 313 98.0 10.64  3.06 1.04 0.25 11.5 26.5 18.8 56.6
14-60 6.5 49 1263 0.21 15.7 76.4 11.75 3.01 0.93 0.19 9.5 25.4 18.0 62.6
60-100 7.2 53 5.84 0.14 2.1 64.8 12.79 3.32 1.89 0.16 7.5 25.7 20.1 70.8
$32 0-15 5.4 4.1 1958 0.42 27 109.0 6.10 1.81 0.49 0.28 10.0 18.7 13.5 46.5
15-60 5.4 3.6 5.97 0.14 1.3 40.6 4.29 1.72 0.93 0.10 13.0 20.0 13.4 35.1
60-100 54 33 5.80 0.14 1.1 73.2 4.42 3.61 1.22 0.18 21.0 30.4 21.2 31.0
$33 0-17 4.6 40 1116 0.21 22 96.5 3.44 1.27 0.48 0.24 9.5 14.9 9.0 36.4
17-60 4.9 3.6 5.24 0.11 23 58.4 233 1.48 0.53 0.15 125 17.0 10.9 26.4
60-100 5.4 33 0.81 0.14 0.9 60.7 3.48 4.01 1.29 0.15 14.5 23.4 16.3 38.1
S34 0-18 5.2 43 4.62 0.18 5.4 20.9 1.40 0.27 0.09 0.05 35 53 29 34.2
18-60 54 43 4.15 014 31 - 120 178 033 0.55 0.03 0.5 3.2 3.6 84.4
60-100 5.1 34 2.69 004 09 59.1 8.65 193 0.80 015 135 250 - 19.0 46.1
S35 0-16 5.0 38 1231 0.25 2.1 785 .n 2.06 0.34 0.20 11.0 213 15.0 48.4
16-60 5.2 3.6 5.24 0.14 05 60.0 9.07 2.08 0.10 0.15 16.0 274 236 41.6
60-100 5.1 3.4 291 0.11 0.6 69.2 897 147 0.18 0.17 23.0 33.8 26.5 319
S36 0-14 4.5 3.8 5.15 0.14 4.2 16.7 0.37 0.10 0.23 0.04 20 27 0.7 26.9
14-60 4.6 3.8 2.38 0.03 1.6 10.1 0.55 0.10 0.37 0.03 3.5 a.6 1.5 23.0
60-100 4.6 3.7 4.44 0.10 1.6 22.4 0.73 0.10 0.42 0.06 9.5 10.8 6.2 12.1
S37 0-15 5.4 4.8 10.30 0.24 5.0 27.6 3.05 0.78 0.17 0.07 3.5 7.6 37 53.8
15-60 4.7 3.8 5.09 0.17 14 18.9 276 0.65 0.40 0.05 6.5 10.4 5.4 373
60-100 4.8 3.7 4.07 0.17 14 26.5 4.06 0.58 0.58 0.07 85 13.8 8.1 38.3
538 0-18 4.7 3.8 17.10 0.35 13.1 199.2 3.85 0.97 0.23 0.50 75 131 9.9 42.5
18-60 6.1 5.1 231 0.11 52 57.6 7.22 1.55 0.34 0.15 25 11.8 10.3 78.7
60-100 6.4 5.2 1.82 0.11 5.6 66.7 8.89 1.70 0.08 0.17 5.5 16.3 13.0 66.3
539 0-18 53 43 20.62 0.39 19 198.6 9.18 3.06 0.59 0.50 14.0 273 222 48.8
18-60 5.6 4.0 11.78 0.28 0.5 106.3 9.30 3.48 0.23 0.27 14.0 273 243 48.7
60-100 7.3 6.1 294 0.11 77.6 99.7 21.8 7.53 0.94 0.25 6.5 37.0 32.0 82.4
sS40 0-14 4.8 3.8 8.31 0.25 1.6 67.5 1.35 0.40 0.39 0.17 5.0 73 33 31.6
14-60 6.8 52 1.33 0.18 0.5 333 2.99 201 0.40 0.08 3.0 8.5 6.1 64.6
60-100 8.2 5.7 0.57 0.14 0.3 31.9 4.37 235 0.80 0.08 55 13.1 8.1 58.0
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AN519% 6 ()

Site Depth (cm)?Y Fe Mn Cu Zn

( mg/kg )

P8 0-20 97.11 260.31 7.13 0.58

20-40 55.00 112.09 4.25 0.27

40-60 37.32 15.07 2.52 0.16

60-90 21.99 44.60 2.47 0.25

90-125 6.05 36.35 143 0.22

125-150 2.85 20.87 1.04 0.12

150-175 2.60 49.03 2.66 0.19

175-200 3.27 36.01 1.14 0.16

P9 0-20 52.56 110.22 1.31 0.33

20-55 27.61 20.05 0.41 0.08

55-90 15.27 37.52 0.37 0.34

90-120 7.50 28.73 0.41 0.47

120-135 10.57 52.27 0.91 0.83

135-160 19.59 99.10 1.78 1.06

160-200 22.49 249.21 2.13 1.07

P10 0-20 27.07 30.25 0.31 0.38

20-50 22.00 16.82 0.29 0.16

50-65 12.97 6.25 0.31 0.17

65-110 13.84 11.05 0.28 0.26

110-130 11.88 043 0.54 0.26

130-155 10.00 6.57 0.53 0.41

155-180 10.92 7.42 0.46 0.36

P11 0-15 193.19 112.61 1.64 0.53

. 15-35 9.18 27.78 0.28 0.13

) 35-65 11.45 33.22 0.61 0.10

65-93 401 7.20 0.69 0.16

93-120 2.18 2.89 0.52 0.21

120-145 1.48 3.93 0.64 0.21

145-180 1.32 4.17 0.55 0.22

P12 0-30 70.44 14.16 0.30 0.13

30-55 15.17 10.04 0.14 0.10

55-70 9.11 12.97 0.12 0.23

70-100 8.01 21.65 0.60 0.70

100-130 13.01 24.13 0.56 0.37

130-160 9.98 21.95 0.28 0.43

160-200 13.60 25.27 0.38 0.53

180-200 10.21 7.84 0.38 0.30

P13 0-20 17.10 17.76 0.18 0.29

20-40 17.97 9.70 0.14 0.23

40-60 4.63 11.49 0.30 0.26

60-85 3.20 13.81 0.36 0.21

85-115 2.74 6.09 0.16 0.23

115-165 4.07 16.97 0.10 0.27

165-170 2.38 2.74 0.07 0.16

170-200 1.80 3.41 0.07 0.09

P14 0-20 62.69 22.37 0.31 0.14

20-45 20.25 39.34 0.18 0.15

45-80 13.15 16.37 0.20 0.13

80-115 3.36 6.27 0.38 0.10

115-145 2.31 5.70 0.27 0.11

145-170 2.34 10.83 0.29 0.13

170-200 2.31 9.95 0.25 0.10

m
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A15199 6 (Av)

Site Depth (cm)? Fe Mn Cu Zn

( me/ke )

P15 0-20 37.13 6.40 0.14 0.07
20-45 3.44 10.63 0.39 0.09

45-70 293 11.18 0.48 0.10

70-100 2.16 4.02 0.11 0.08

100-130 1.70 1.54 0.07 0.16

130-160 1.66 0.87 0.03 0.09

160-200 1.92 1.22 0.07 0.12

P16 0-30 38.13 96.52 0.66 0.16
30-60 22.22 4547 0.33 0.16

60-90 10.03 1.20 0.42 0.57

90-115 31.84 72.95 0.54 0.84

115-140 3.01 19.60 0.35 1.25

140-200 1.66 6.46 0.60 0.31

P17 0-22 51.08 67.35 0.92 0.25
22-45 13.68 12.43 0.25 0.10

45-70 11.74 893 0.32 0.09

70-100 6.16 11.39 0.40 0.11

100-130 250 2.75 0.28 0.11

130-160 3.39 5.27 0.39 0.13

P18 0-20 33.83 17.20 0.19 0.14
20-40 14.54 545 0.13 0.09

40-75 9.45 147 0.39 0.13

75-110 5.66 1.72 0.45 0.12

110-140 492 3.06 0.38 0.13

140-170 545 0.01 0.36 0.16

170-200 5.56 . 0.10 0.32 0.17

P19 0-30 106.67 10.59 0.16 0.23
30-45 19.90 353 0.29 0.08

45-75 8.80 280 0.18 0.10

75-100 4.60 0.52 0.12 0.10

100-140 4.49 253 0.09 0.07

P20 0-20 73.32 28.93 0.22 0.51
20-40 70.24 27.79 0.20 0.32

40-60 15.24 421 0.12 0.14

60-90 12.08 0.10 0.14 0.09

90-115 12.19 0.01 0.17 0.09

115-140 . 8.54 0.72 0.16 0.09

140-170 11.39 533 0.22 0.20

170-190 27.55 63.19 0.20 0.10

P21 0-30 56.86 8.62 0.20 0.09
30-60 14.12 0.01 0.16 0.13

60-95 4.53 1.34 0.17 0.20

95-120 1.00 0.01 0.01 0.12

120-150 097 0.01 0.01 0.13

150-175 0.84 0.01 : 0.01 0.13

175-200 0.77 0.01 0.01 0.15

p22 0-30 129.78 47.22 0.79 0.24
30-60 11.76 15.77 0.29 0.15

60-90 6.14 4.20 0.21 0.13

90-120 4.21 6.58 0.21 0.17

120-150 12.39 75.45 0.19 0.16

150-180 6.69 26.88 0.38 0.52

180-200 13.14 53.17 1.11 0.98
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15199 6 (AB)

Site Depth (cm)?Y Fe Mn Cu Zn

( me/ke )

p23 0-20 33.66 128.66 0.77 0.35
20-40 18.46 18.52 0.43 0.31

40-70 18.56 12.06 0.51 0.49

70-90 24.04 14.27 0.65 0.67

90-120 27.89 14.26 0.67 0.59

120-145 23.14 18.03 0.52 0.44

145-170 21.12 28.15 0.38 0.33

170-200 12.33 12.72 0.35 0.27

P24 0-32 17.53 5.68 0.05 0.29
32-55 15.56 0.36 0.03 0.06

55-80 16.43 0.38 0.07 0.10

80-120 8.30 0.89 0.04 0.24

120-140 13.48 4.30 0.20 0.23

140-170 7.00 0.01 0.15 0.54

P25 0-20 602.67 171.99 1.19 0.50
20-50 25.42 18.71 0.48 0.19

50-90 22.99 18.00 0.47 0.32

90-120 4.89 12.26 0.34 0.66

120-150 717 12.12 0.70 1.42

150-170 6.23 16.01 0.61 1.26

P26 0-30 70.28 13,73 0.23 0.29
30-55 23.15 1.74 0.17 0.08

55-85 17.21 2.23 0.36 0.14

85-105 6.23 19.34 0.65 0.38

105-125 3.90 14.69 0.55 0.24

125-155 2.87 10.83 0.33 0.21

155-180 3.04 9.24 0.32 0.28

180-200 5.10 12.28 0.44 0.40

p27 0-25 52.77 5.18 0.18 0.11
25-50 20.53 12.34 0.09 0.07

50-80 19.22 1.60 0.14 0.11

80-105 11.42 6.67 0.29 0.22

105-130 17.31 10.29 0.45 0.25

130-160 22.64 21.79 0.51 0.32

160-190 6.27 17.56 0.27 0.31

P28 0-30 101.24 20.94 0.23 0.39
30-60 27.52 8.70 0.18 0.20

60-90 19.24 1.81 . 0.20 0.17

90-120 13.29 0.50 0.30 0.31

120-150 10.56 0.11 0.41 0.34

150-190 8.72 0.01 0.48 0.57

P29 0-20 87.00 33.49 0.59 0.22
20-60 20.63 557 0.31 0.09

60-90 13.97 22.88 0.28 0.15

90-120 23.68 6.23 1.03 0.40

120-150 22.57 6.63 1.25 0.52

150-175 30.23 12.38 1.31 0.60

175-200 26.86 26.77 1.24 0.66

P30 0-30 59.11 18.05 0.57 0.23
30-50 2393 8.78 0.57 0.09

50-80 20.42 3.48 0.40 0.10

80-120 4.90 21.50 2.36 0.08

120-145 3.50 6.72 1.22 0.07

145-170 357 7.60 1.41 0.06

170-200 4.89 22.54 0.22 0.14
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5199 6 (5ip)

Site Depth (cm)?¥ Fe Mn Cu Zn

¢ me/ke )

P31 0-25 11.87 35.73 0.59 0.26
25-50 12.98 21.98 0.35 0.19

50-70 26.40 q4.97 0.29 0.12

70-90 48.22 3.67 0.46 0.17

90-120 25.51 5.67 0.63 0.11

120-140 9.95 11.16 0.46 0.18

140-170 9.28 21.24 1.05 0.36

170-200 6.58 8.97 0.63 0.33

P32 0-50 82.94 49.54 © 0.66 0.21
50-70 25.51 4.43 0.30 0.16

70-120 22.43 8.30 0.39 0.14

120-140 14.44 11.16 0.42 0.19

140-170 12.86 1.55 0.67 0.46

170-200 9.09 0.01 0.84 0.63

P33 0-30 34.99 69.40 2.33 0.38
30-50 10.24 21.51 0.85 0.12

50-80 13.03 76.70 0.72 0.16

80-110 9.42 36.66 0.49 0.17

110-130 7.35 17.42 0.49 0.16

130-160 6.67 9.96 0.54 0.20

160-200 5.15 371 0.42 0.20

P34 0-20 115.15 99.16 0.74 0.88
20-40 92.97 64.87 0.75 0.57

40-60 76.08 28.62 0.70 0.31

60-80 57.20 26.71 0.61 0.29

80-110 65.70 30.23 0.84 0.35

110-135 97.74 19.90 2.13 0.72

135-170 15.48 29.85 0.80 1.16

P35 0-20 134.35 273.61 8.24 0.75
20-40 7.79 9.58 1.26 0.18

40-70 10.70 4.19 1.05 0.22

70-100 13.80 12.75 1.31 0.30

100-130 8.07 8.59 1.19 0.28

130-155 7.29 17.67 1.73 0.28

155-180 4.66 5.49 1.19 0.19

180-200 2.86 3.52 1.24 0.16

P36 0-30 306.62 152.74. 5.16 1.43
30-60 104.91 37.72 2.15 0.91

60-90 53.65 13.01 1.42 0.95

90-120 20.81 21.54 0.94 1.50

120-160 14.30 9.09 1.10 2.04

160-180 11.09 27.57 1.10 3.02

180-200 20.26 84.47 2.49 4.72

p37 0-15 434,08 239.06 6.11 2.40
15-35 183.14 175.10 5.50 2.07

35-60 321.40 112.61 6.01 1.33

60-80 233.37 90.57 5.89 1.26

80-100 135.36 93.68 4.47 1.01

100-130 117.81 56.49 4.82 1.07

130-150 87.19 59.98 4.58 157

150-170 67.21 ‘ 2.98 4.89 1.41

170-200 78.15 1.98 412 1.27

P38 0-20 86.90 64.83 0.86 0.32
20-35 38.80 88.92 0.79 0.70

35-70 29.40 72.51 0.38 0.92

70-100 20.37 47.62 0.36 0.69
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15199 6 ()

Site Depth (cm)?Y Fe Mn Cu Zn

( me/kg )

P39 0-15 21.52 6.42 0.09 0.17

15-35 12.07 1.93 0.06 0.07

35-60 9.21 0.26 0.04 0.17

60-85 18.73 0.01 0.08 0.24

85-115 24.00 2.17 0.08 0.19

115-140 23.77 0.28 0.13 0.11

140-170 18.02 0.45 0.31 0.15

Pao 0-30 102.48 15.51 0.83 0.24

30-50 6.55 5.20 0.18 0.12

50-75 5.24 1.30 0.10 0.12

75-105 6.35 1.54 0.39 0.20

105-130 478 0.84 0.62 0.24

130-160 570 1.14 0.82 0.25

160-190 45.44 6.96 3.40 0.42
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H =1 o 4 4 o i LY T
A5197 7 WA (Fe) uasnila (Mn) nesuas (Cu) wazdaned (zn) Mdudselownd luufiudedns

Tneldainunziu

Site Depth (cm)Y Fe Mn Cu Zn
( me/ke )

S1 0-15 383.44 226.92 7.95 212

15-60 45.26 68.26 2.47 0.70

60-100 23.19 24.28 1.30 0.56

52 0-23 36.12 113.38 1.80 0.52

23-60 23.58 79.47 1.48 0.16

60-100 22.02 53,55 1.81 0.16

S3 0-17 47.19 182.11 1.25 2.05

17-60 37.29 131.03 6.07 0.85

60-100 35.38 101.64 4.38 0.49

sS4 0-18 76.74 29.60 0.49 0.34

18-60 64.50 19.18 0.35 0.20

60-100 7.88 377 0.04 0.11

S5 0-15 116.71 241.82 4.50 0.54

15-60 64.22 75.08 3.05 0.36

60-100 46.03 49.07 2.36 0.35

S6 0-12 53.79 37.77 4.16 0.73

12-60 17.82 15.83 4.67 0.85

60-100 9.97 . 10.90 5.02 1.05

S7 0-20 47.37 60.92 1.60 0.36

20-60 29.44 37.55 0.69 0.26

60-100 10.01 32.178 0.26 0.20

S8 0-15 175.24 82.02 3.27 0.57

15-60 41.80 46.83 2.60 0.46

60-100 18.65 14.05 2.01 0.37

S9° 0-12 127.45 53.35 1.39 0.40

12-60 11.61 25.57 0.27 0.15

60-100 22.26 160.38 0.25 0.25

S10 0-16 146.80 21.41 0.50 0.24

16-60 26.65 11.38 0.19 0.14

60-100 6.48 18.26 0.39 0.11

S11 0-20 a6.47 124.36 5.20 0.68

20-60 12.48 26.83 0.93 0.26

60-100 11.28 31.98 0.72 0.25

S12 0-20 6.36 6.17 5.49 " 6.50

20-60 27.92 92.42 5.26 0.61

60-100 19.50 110.15 3.36 0.47

S13 0-16 78.34 233.12 4.20 0.63

16-60 32.10 160.94 2.74 1.31

60-100 9.74 59.79 1.86 1.26
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»

A9 7 (f)

Site Depth (cm) Fe Mn Cu Zn
( me/kg )

Si4 0-14 118.03 29.95 0.49 0.25
14-60 17.93 34.95 0.26 0.23

60-100 13.57 31.63 0.33 0.17

S15 0-15 32.99 31.40 0.72 0.16
15-60 28.83 15.69 0.56 0.24

60-100 9.18 3.71 0.38 0.22

S16 0-12 119.58 8.20 0.38 0.16
12-60 23.65 18.12 0.24 0.02

60-100 10.62 2.32 0.25 0.04
S17 - 0-15 69.45 8.12 0.27 0.27 -
15-60 15.10 2.20 0.14 0.20

60-100 6.93 3.95 0.28 0.30

518 0-18 63.66 4.32 0.15 0.26
18-60 14,01 1.07 0.05 0.13

60-100 8.08 0.83 0.05 0.17

519 0-20 195.33 10.96 0.64 0.34
20-60 163.24 9.34 0.93 0.28

60-100 24.55 15.21 1.11 0.24

520 0-15 105.68 12.78 0.49 0.40
15-60 554 4.49 0.15 0.20

60-100 7.36 27.04 0.21 0.32

521 0-15 68.41 78.17 1.01 0.39
15-60 35.68 27.70 0.64 0.30

60-100 16.90 27.97 0.50 0.41

S22 0-13 29.33 29.13 0.98 0.40
13-60 53.38 61.94 1.22 0.57

~_60-100 43.53 46.27 1.24 0.89

523 0-15 210.21 47.06 1.01 0.28
15-60 16.80 12.65 0.37 0.12

60-100 8.97 5.10 041 0.12

524 0-14 121.83 130.62 2.82 0.44
14-60 8.58 22.15 0.82 0.15

60-100 5.87 11.03 0.52 0.14

S25 0-14 7.69 28.79 1.34 0.67
14-60 8.01 20.67 2.53 0.59

60-100 5.80 12.99 0.87 0.23

526 0-19 46.76 66.30 1.21 0.36
19-60 24.17 35.11 0.37 0.15

60-100 7.55 10.48 0.39 0.12
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™

A5199 7 (A1)

Site Depth (cm) Fe Mn Cu Zn
( me/kg )

S27 0-15 107.75 189.15 491 0.56
15-60 20.49 72.11 3.64 0.27
60-100 9.15 12.13 1.92 0.22
528 0-19 63.96 76.89 0.57 0.48
19-60 15.45 16.10 0.68 0.18
60-100 17.45 22.68 0.25 0.13
$29 0-16 151.66 65.49 1.27 0.40
16-60 14.70 17.16 0.48 0.14
60-100 16.54 14.56 0.32 0.14
S30 0-16 75.65 7171 1.09 0.19
16-60 10.31 1.12 0.25 0.06
60-100 14.70 3.01 0.41 0.12
531 0-14 215.75 125.69 2.80 1.21
14-60 70.13 45.39 2.11 0.57
60-100 11.20 20.30 1.05 0.29
S32 0-15 119.38 279.59 3.33 0.78
15-60 50.30 101.29 1.29 0.34
& 60-100 433.80 67.39 2.19 1.15
533 0-17 56.38 192.40 0.65 0.24
17-60 165.85 74.76 0.42 0.32
60-100 66.53 37.72 0.78 0.43
S34 0-18 88.44 45.37 0.15 0.34
18-60 61.18 19.89 0.17 0.23
60-100 124.62 11.44 0.41 0.43
S35 0-16 69.72 80.37 1.22 0.30
16-60 161.52 1495 0.54 0.31

60-100 57.50 4.72 0.35 0.31
S36 0-14 75.30 3.04 024 0.12
14-60 21.82 4.34 0.18 0.02
60-1Q0 7.06 0.27 0.28 Q.04
S37 0-15 38.42 20.32 0.39 0.12
15-60 20.63 4.66 0.29 0.04
60-100 15.31 4,74 0.34 Q.10
S38 0-18 523.65 58.15 1.18 1.08
: 18-60 19.98 25.45 0.72 0.28
60-100 15.49 13,65 0.68 0.33
S39 0-18 58.23 89.05 0.54 0.30
18-60 23.60 68.10 0.36 0.14
60-100 3.16 1146 Q.31 Q.10
S40 0-14 155.87 50.02 0.85 0.38
14-60 6.70 10.29 0.42 0.14
60-100 5.39 8.60 0.39 0.22
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M99 8 dnvazdasinelunguaynmevinefumieivesiunfnuluimiavuestadng

Site Horizon Depth (cm) Kao I Sme Ver Int 1.0 and Qtz
1.4 nm
Pedon 1 Ap 0-28/35 X - - XXX - tr
Btc2 50-70 X - - XXX - tr
2Bt 95-120 X - - XXX tr tr
2BCrt 150-175 X - - XXX tr tr
Pedon 2 Ap 0-25 X - - XXX - tr
Btc2 50-70 X - - XXX - tr
Btc3 70-100/105 X - - XXX - tr
Btcd 105-135 X - - XXX - tr
Pedon 3 Ap 0-25 X - - XXX - tr
Bt1 25-40 X - - OK - tr
Btc 40-60 X - - 30K - tr
Bt3 85-115 X - - XK ~ tr
BCrt 140-170/185 X - - XXX - tr
Pedon 4 Apl 0-25 X - tr - - XXX
Bt 50-80 tr - - - XXX
Btcl 80-110 tr - - - XXX
Btc3 145-175 tr - tr - - XXXX
Pedon 5 Apl 0-20 X - - P - tr
Btl 50-80 tr - - XK tr tr
Bert 100-130 tr - - XXX tr tr
Pedon 6 Ap 0-28 XX - - XX - tr
Bt 28-47 XX tr - XX - X
2BC1 47-80 X - - tr - XXX
2Bv2 142-170 2O - - tr - tr
Pedon 7 Ap 0-20 X - - XXX - tr
Btc2 40-70 X - - XXX - tr
Bvl 70-95 XX - ir - X
Pedon 8 Apl 0-20 X - - XXX - tr
Btcl 40-60 X - - XXX - tr
Btc2 125-150 tr - - YOOKX - tr
Crtl 150-175 XXX - tr - X
Pdeon 9 Apg 0-15/20 XX - - XX - tr
Bt1 20-55 XX - - XX - tr
Btc 55-90 XXX tr X tr tr
Bvl 90-110/120 tr - - XXX - tr
Bv3 135-160 tr - - XXX - tr
Pedon 10 Apl 0-20 X - - XXX tr tr
Btcl 50-65 X - - XXX - tr
Bvl 110-120/130 tr - - XXX tr r
Pedon 11  Ap 0-15 XX - XX - -
Bt3 65-93 tr - - X0 - tr
Bt5 120-145 tr - - XXX - tr
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51991 8 (M)

Site Horizon Depth (cm) Kao Il Sme Ver Int 1.0 and Qtz
1.4 nm
Pedon 12 Ap 0-20/30 tr tr - 200K tr tr
Bt 30-55 tr - - 00K tr tr
Bvl 70-100 X - - XX - tr
BCrt 130-160 tr tr - YO0KK - tr
Pedon 13  Apl 0-20 XX tr X - - X
Bt2 60-85 XX tr XX - - tr
2BCrt 170-200+ X tr XXX - - tr
Pedon 14  Ap 0-20 tr - X0 - tr tr
Btc 115-145 tr tr XX - - tr
Pedon 15 Ap 0-20 XX - X - tr X
Btd2 45-70 XX - XX - tr tr
Btc 70-100 poed tr X - tr tr
Crtl 100-130 XXX - X - tr tr
Pedon 16 Ap . 0-30 X X - XX - tr
Bvl 30-55/60 X X - XX - tr
Bv2 60-90 tr XX - XX - tr
Pedon 17  Ap 0-22 tr tr - YO - tr
Bt2 45-70 tr tr - YO0 - tr
Bt3 70-100 tr tr - 200X - tr
BCrt 100-130 tr tr - XXX - tr
Pedon 18 Ap 0-20 X - - XXX - X
Btd1 40-75 XX - - XX tr tr
Bvl 110-140 XX - - XX - tr
Pedon 19 Ap 0-28/30 X tr - X tr XX
Bt 30-45 XX - - XX tr tr
Bvl 45-75 XX tr - XX - tr
Pedon 20 Apl 0-20 XX - - X - X
Bt 40-60 XX - - X - tr
Bt3 90-115 XXX - - X ‘- tr
Bt5 140-170 XX - - X - X
Bv 170-190 XX tr - XX - tr
Pedon21 Ap 0-25/30 X - - XXX - X
Bt 25/30-60 X - - XXX tr tr
Bv2 95-120 XX tr - XX tr tr
Pedon 22 Apg 0-25/30 X tr - - XX
Btg2 60-90 XX tr - - XX
Bvg2 150-180 XX tr X - - XX
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151991 8 (710)

Site Horizon Depth {cm) Kao It Sme Ver Int1.0and Qtz
1.4 nm
Pedon 23  Ap 0-15/20 X tr - XX -
Btg2 42-70 X tr - XX -
Bvg2 145-170 tr tr - 00X tr tr
BCrt 170-200+ tr tr - X0 tr tr
Pedon 24 Ap 0-25/32 tr - tr - - XOXK
Bt2 55-80 tr - tr - - XOOK
Bvl 120-140 X - X - - XX
Cr 170+ XX tr XX - tr tr
Pedon 25  Apg 0-20 X tr - XX tr X
Btgl 20-50 X - - X tr XX
Bvel 120-150 XX tr - XX tr X
Pedon 26  Ap 0-30 X tr - XXX - tr
Btl 30-55 X tr - XXX - tr
Bt3 85-105 XX tr - XX - tr
Bv 125-155 XX tr - XX - tr
Pedon 27  Ap 0-25 tr - - XX - XX
Bt1 25-50 tr - - XX - XX
Bv 80-105 X - - XXX tr tr
BCrt2 130-160 tr - - XX - tr
Pedon 28 Ap 0-30 XX tr - tr - XX
Btl 30-60 XK tr - tr - X
Bv1 120-150 XXX tr - tr - tr
Bv2 150-180+ XOOX tr - tr - tr
Pedon 29 Ap 0-20 X tr - X - tr
Bt1 20-40/60 XX tr - X - tr
Bvl 40/60-90 XX tr - X - tr
Bv2 120-150 - XX tr - X - tr
Pedon 30  Ap 0-15/25 tr - XXX - - X
Bt1 - 25-50 X - XXX - - tr
Btd 50-80 X - XXX - - tr
Bt2 80-120 tr - 3000 - - tr
Btkl 120-145 tr - YOX - - tr
Bv 170-200+ tr - XK - - tr
Pedon 31  Apl 0-25/30 XX - - XX - tr
Ap2 30-45/50 X - - XK - X
Btl 50-70 X tr - XX tr X
Btc 120-140 r tr - XX XX r
BCrtl1 140-170 tr tr - XX XX tr
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A15719% 8 (719)

-

Site Horizon Depth (cm) Kao 18 Sme Ver Inti0and Qtz
1.4 nm
Pedon 32 Ap 0-40/50 tr - - YO0KK tr tr
Bt1 50-70 tr - - XO0KK tr tr
Bvl 70-80/120 X - - XK tr tr
Pedon 33  Apg 0-30 XXX - - X tr tr
Btg 30-50 XX - - XX tr tr
Bvgl 50-80 XX - - XX tr tr
Crtg 160-200+ XX - - XX tr tr
Pedon 34  Apgl 0-15/20 tr - - X - XX
Btcg 40-60 tr - - X tr XK
Bvgl 60-80 tr - - X tr XXX
Pedon 35  Apg 0-20 X - - XXX - tr
Btcg 20-40 X - - O - tr
Bvg2 70-100 XX - - XX - tr
BCrg 155-180 tr - - YO0 - -
Pedon 36  Apg 0-30 XX X - X tr X
Btgl 30-60 XX X - X tr X
Btg2 60-90 XXX X - tr tr X
Bvgl 90-120 XXX tr - tr tr X
Bvg3 150-180 XK tr - tr tr X
Pedon 37  Apgl 0-15 XX X - X tr X
Btgl 35-60 XX X - X tr X
Bted 100-130 XX X - X tr X
Pedon 38  Ap 0-18/20 XX tr - XX tr tr
Crtl . 35-70 X tr - XXX - tr
Pedon 39  Apl 015 . tr tr - X - XK
Ap2 15-35 tr tr - X - XXX
Bvl 85-120 tr tr - X - XXX
Pedon 40 Ap 0-30 XXX tr - X - X
Btl 30-50 XK tr - X - X
Bvl 75-105 XK - - XX - tr
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as519i 9 dAnvaziduivenlunguaymesnansewduwesfuminisfnunludmianuesiaag

Site Horizon Depth (cm) Qtz Feld 14nm 1.0nm 0.7 nm
Pedon 1 Btc2 50-70 XXXX - - - -
2Bcrtl 150-175 XXXX - tr tr
Pedon 4 Bt 50-80 XXX tr - - -
Btc3 145-175 XXXX tr - - -
Pedon 7 Btc2 40-70 XX XX - - -
Bvl 70-95 XXXX tr - - -
Pedon 8 Apl 0-20 XXXX tr - - -
Btc2 125-150 XXXX tr - - -
Crtl 150-175 XXXX tr - - -
Pedon 13 Bt2 60-85 XXXX tr - - -
Pedon 14 Btc 115-145 XXXX - tr tr -
Pedon 37 Apgl 0-15 XXX tr - - -
Btgl 35-60 XXXX tr - - -
Pedon 40 Bt1 30-50 XXXX tr - - -
Bvl 75-105 XXKX - - - -
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- Y L4 a A o Y W a . o [
M99 10 szAUAINgANENYSAireIRuNiIn1sAn¥IaIAMiIdAfiu (soil profile: P) ludanin

ety Ingldnanslieseau (nesdisiafy, 2523)

Pedon Depth omY AvailP?  Availk¥ CecY BSY  Total Fertility
(cm) g/kg ( mg/ke ) cmol/kg % score level

Pedon 1 Topsoi? 137 (1) 28 (1) 3719 187 2 5712 @ 7 Low
SubsoitY 33 (1) 09 (1) 502 (2 287 (3) 278 (1) 8  Medium

Pedon 2 Topsoil 57 (1) 1.9 (1) 318 (1) 113 (20 559 (@ 7 Low
Subsoil 47 (1) 08 (1) 37.7 (1) 275 (3) 59.0 (2 8 Medium
Pedon 3 Topsoil 179 (20 110 (2 592 (1) 209 (3 712 (2 10 Medium
Subsoil 51 (1 1.8 (1) 435 (1) 33.0 (3) 826 (3) 9 Medium
Pedon 4 Topsoil 14.4 (1) 55 (1) 1562 (3) 65 (1) 846 (3 9 Medium
Subsoil 8.2 (1) 1.8 (1) 634 (2) 13.1 (2 58.1 (2) 8 Medium

Pedon 5 Topsoil 9.0 (1 19 (1 300 (1 133 (2) 473 (2 7 Low
Subsoil 49 (1) 09 (1) 444 (2 289 (3) 728 (3) 10 Medium

Pedon 6 Topsoil 54 (1 1.6 (1) 160 (1) 45 (1) 555 (2 6 Low

Subsoil 1.5 (1) 1.0 (1) 37 (1) 24 (1) 49.5 (2) 6 Low

Pedon 7 Topsoil 11.0 (1) 22 () 49.7 (1) 93 (1) 355 (2) 6 Low
Subsoil 47 (1) 1.1 () 538 (2) 119 (3) 429 (2) 9 Medium
Pedon 8 Topsoil 254 (2) 06 (1) 522 (1) 352 (3 574 (2 9 Medium
Subsoil 115 (1) 0.6 (1) 28.1 (1) 36.0 (3) 52.8 (2) 8 Medium
Pedon 9 Topsoil 15.1 (2 26 (1) 425 (1) 175 (20 658 (2 8 Medium
Subsoil 2.6 (1) 1.0 (1) 339 (1) 283 (3) 419 (2 8 Medium
Pedon 10 Topsoil 68 (1 35 (1) 304 (1) 98 (1) 488 (2 6 Medium
Subsoil 44 (1) 1.1 () 28.0 (1) 155 (3) 56.0 (2 8 Medium

Pedon 11  Topsoil 84 (1 52 (1) 425 (1) 124 (2) 436 (2 7 Low
Subsoil 23 (1) 08 (1) 224 (1) 128 (2 71.7 (3) 8 Medium

Pedon 12 Topsoil 11.7 (1) 23 (1) 215 (1) 73 (1) 31.1 (1) 5 Low

Subsoil 50 (1 0.7 (1) 58.1 (1) 175 (3) 249 (1) 7 Low

Pedon 13 Topsoil 69 (1) 24 (1) 217 a0 (1) 49.5 (2 6 Low

Subsoil 34 () 0.8 (1) 15.8 (1) 73 (1) 74.2 (3) 7 Low

Pedon 14  Topsoil 103 (1) 25 () 456 (1) 120 (2 331 (1) 6 Low
Subsoil 4.1 (1 0.6 (1) 340 (1) 282 (3) 577 (3 9 Medium

Pedon 15 Topsoil - 48 (1) 1.0 (1) 16.6 (1) 42 (1) 294 (1) 5 Low
Subsoil 23 (1) 1.1 (1) 341 (1) 123 (2) 825 (3) 8  Medium
Pedon 16 Topsoil 158 (2 28 (1) 1223 (3) 169 (2) 41.0 (2 10 Medium
Subsoil 46 (1) 1.9 (1) 79.1 (2) 300 (3) 53.0 (2 9 Medium
Pedon 17  Topsoil 179 (2 21 (1) 1391 (3 233 (3) 485 (2 11  Medium
Subsoil 6.7 (1) 0.8 (1) 624 (2) 29.6 (3) 60.7 (2) 9 Medium

Pedon 18 Topsoil 62 (1) 111 (@ 178 (1) 58 (1) 483 (2 7 Low

Subsoil 57 (1) 1.3 (1) 155 (1) 112 (2) 67.2 (2) 7 Low

Pedon 19 Topsoil 62 (1) 87 (1 419 (1) 66 (1) 239 (1) 5 Low
Subsoil 62 (1) 1.1 (1) 216 (1) 18.1 (3) 604 (2 8  Medium

Pedon 20  Topsoil 13.8 (1) 66 (1) 309 (1) 64 (1) 372 (20 6 Low

Subsoil 78 (1) 23 (1) 154 (1) 76 (1) 38.2 (2 6 Low

Pedon 21 Topsoil 110 (1) 205 (2) 250 (1) 73 (1) 316 (1) 6 Low

Subsoil 55 (1) 09 (1) 39.7 (1) 21,1 3 243 (1) 7 Low
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Pedon Depth omY AvailP?  Availk¥ CECY BSY  Total Fertility
(cm) g/ke { mg/ke cmol/ke % score “level
Pedon 22  Topsoil 11.7 (1) 23 (1) 228 (1 67 (1) 401 (2 6 Low
Subsoil 3.0 (1) 1.3 (1) 239 (1) 9.6 (2 448 (2) 7 Low
Pedon 23 Topsoil 13.8 (1) 1.8 (1) 738 (2 144 (2) 583 (2 8 Medium
Subsoil 64 (1) 07 (1) 788 (2 249 (3) 504 (2 9 Medium
Pedon 24 Topsoil 76 (1) 16.3 (2) 95.1 (3) 27 62.6 (2) 9 Medium
Subsoil 1.8 (1) 32 (1) 24.2 (1) 22 (1) 413 (2) 6 Low
Pedon 25 Topsoil 116 (1) 35 (1) 185 (1) 133 (@ 173 (1) 6 Low
Subsoil 24 (1) 0.8 (1) 272 (1) 204 (3) 119 (1) 7 Low
Pedon 26 Topsoil 84 (1) 27 (1) 384 (1) 128 (@ 218 (1) 6 Low
Subsoil 56 (1) 05 (1) 338 (1) 224 (3) 45.0 (2 8 Medium
Pedon 27 Topsoil 41 (1) 1.8 (1) 11.9 (1) 10.2 (2) 115 (1) 6 Low
Subsoil 27 (1) 0.6 (1) 29.2 (2) 176 (3) 21.6 (1) 8 Medium
Pedon 28  Topsoil 60 (1 1.7 @ 310 (O 103 (2 122 (1 7 Low
Subsoil 21 (1) 25 (1) 13.3 (1) 125 (2) 119 (1) 6 Low
Pedon 29 Topsoil 8.1 (1 1.7 (1) 313 1) 119 (@ 243 (1) 6 Low
___ Subsail 3.1 (D 06 (1) 336 (1) 200 (3) 339 (2 8 Medium
Pedon 30 Topsoil 108 (1) 126 (2) 653 (2) 158 (2 36.9 (2) 9 Medium
Subsoil 49 (1) 1.1 (1) 24.3 (1) 252 (3) 456 (2) 8 Medium
Pedon 31 Topsoil 6.8 (1) 1.8 (1) 504 (1) 244 (3) 549 (2) 8 Medium
Subsoil 50 (1) 1.6 (1) 251 (1) 153 (2 346 (1) 6 Low
Pedon 32 Topsoil 104 (1) 1.2 (1) 307 (O 181 (2 282 (1) 6 Low
Subsoil 38 (1) 0.2 (1) 325 (1) 240 (3) 36.9 (2) 8 Medium
Pedon 33 Topsoil 179 (2 19 (1) 321 161 (2 56.6 (2 8 Medium
’ Subsoil 51 (1 09 (1) 30.9 (1) 185 (3) 617 (2) 8 Medium
Pedon 3¢ Topsoil 240 (2) 1.2 (1) 693 (2 227 (3) 384 (2 10 Medium
Subsoil 114 (1) 1.0 (1) 329 (1 243 (3) 275 (1) 7 Low
Pedon 35 Topsoil 55 (1) 14 (1) 655 (@ 259 (3) 498 (2 9 Medium
Subsoil 3.0 (1) 0.7 (1) 264 (1) 27.1 (3) 59.4 (2) 8 Medium
Pedon 36 Topsoil 13.8 (1) .1 (1) 345 (1 203 (3) 410 (2 8 Medium
Subsoil 28 (1) 1.2 (1) 211 (O 159 (2 26.5 (1) 6 Low
Pedon 37  Topsoil 242 (2) 27 (1) 349 (D 234 (3) 48.7 (2 9 Medium
Subsoil 16.4 (1) 1.4 (1) 253 (1) 250 (2) 54.8 (3) 8 Medium
Pedon 38 Topsoil 68 (1) 20 (1) 337 (1) 128 (20 3717 (2 7 Low
Subsoil 1.6 (1) 0.8 (1) 51.0 (2) 255 (3) 544 (2) 9 Medium
Pedon 39 Topsoil 6.4 (1) 88 (1) 182 (1) 28 (1) 298 (1) 5 Low
Subsoil 1.5 (1) 09 (1) 6.8 (1) 33 (1) 20.7 (1) 5 Low
Pedon 40  Topsoil 74 (1) 21 (1) 100 (O 55 (1) 217 (U 5 Low
Subsoil 3.0 (1 1.1 (1) 16.4 (1) 78 (2) 37.0 (2 7 Low
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Site Depth omv Avail. P¥ Avail. K¥ CECY BSY Total  Fertility
(cm) (e/ke) ( me/kg ) Cmol/kg (%) Score level
S1 Topsoil 21 (1) 268 (1) 60 (@ 15 (@ 471 (2 8 medium
Subsoil¥ 6.2 N 3.13 (1) 18 (1 8.8 1 58 2 6 low
S2 Topsoil 17 (2) 288 1) 53 (1) 9.7 (1 61 2 7 low
Subsoil 89 (1) 151 (1) 37 (1 95 (1) 43 ) 6 low
S3 Topsoil 26 (2 851 (1 5 (1) 8 @ 6 (2 8 medium
Subsoil 14 (1) 1.62 6D a4 (1) 15 2 60 (2 7 low
sS4 Topsoil 7.2 (1) 3.05 o)) 28 (1) 25 (1) 41 2 6 low
Subsoil 2.7 (1) 1.88 (1) 14 (1) 1.7 (1) 35 2) 6 low
S5 Topsoil 24 (2 169 (1) 83 (@ 2 @ 58 (2 9 medium
Subsoil 23 (2 170 (1) 51 (1 18 @ 61 (2 8 medium
S6 Topsoil 18 (20 416 (1) 40 (1) 16 2 69 2) 8 medium
Subsoil 0 (1O 223 @O 4 O 2 2 16 (3 8 medium
S7 Topsoil 001 (1) 257 (1 40 (1) 10 2 358 (2 7 low
Subsoil 85 (1) 068 (1) 43 (1) 13 (2 48 (2 7 low
S8 Topsoil 7 @ 463 1O 26 () 10 @ 5 @ 8 medium
Subsoil 12 (1) 284 (1) 25 (1) 10 (@ 8 (3 8 medium
S9 Topsoil 2 @ 137 (1 58 @ 64 1) 63 6 low
Subsoil 1.9 (1) 079 (1) 15 (1) 7.0 (1) 39 2 6 low
S10  Topsol 39 (1) 598 () 30 (1) 37 (1) 29 (1) 5 low
Subsoil 34 6))] 1.84 (1) 8.7 6} 33 (1) 64 (2 6 low
S11 Topsoil 29 (2 195 (1 6 @ 21 @ 6 (2 9 medium
Subsoit 45 (1) 051 () 30 (1) 26 (3 59 (2 8 medium
S12 Topsoil 28 (1) 319 (D) 7@ 3 (3 53 @ 9 medium
Subsoil 13 (1) 162 (O 38 (1 19 (@ 66 (2 7 low
513 Topsoil 13 (1) 245 (1) 40 (1) 11 2 46 2 7 low
Subsoil 31 (1) 1.67 (1) 72 2 24 2 38 2 8 medium
S14 Topsoil 11 (1) 2.09 (1) 26 (1) 4.2 (1) 31 (1) 5 low
Subsoil 1.3 (1) 0.94 (1) 8.2 (1) 32 (1) 47 2 6 low
515 Topsoil 9.5 (1 1.49 (1) 33 (1) 12 (2 76 (3 8 medium
Subsoil 63 (1) 0.62 (1) 28 (1) 16 2 60 2) 7 low
S16 Topsoit 6.8 (1) 11.0 2 23 (1) 15 (1) 14 (1) 6 low
Subsoil 21 () 166 () 96 () 12 (1) 43 (2 6 low
S17 Topsoil 56 (1) 684 (1 20 (® 30 @O 29 @ 5 low
Subsoil 0.88 (1) 1.16 (1) 2.9 (1) 1.5 (1) 47 (2) 6 low
S18 Topsoil 47 (1) 3.62 (1) 14 (1) 1.7 (1) 23 (1) 5 low
Subsoil 10 (O 155 (O 36 (1) o071 (1) 46 (2 6 low
S19 Topsoil 1.0 (1) 744 (1 37 (1) 29 (1 34 (1 5 low
Subsoil 63 (1) 369 (1) 13 1) 32 () 3t (2 6 low
S20 Topsoil 6.2 (1 1.16 (1) 18 (1) 22 6D 7 (3) 1 low
Subsoil 1.2 (1) 0.73 (1) 14 (1) 29 (1) 84 (3 7 low
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Site Depth oMY Avail, P Avail. K¥ CECY BS¥ Total  Fertility
(cm) (g/kg) ( me/kg ) (cmolkg) (%) level
521 Topsoil 14 (1) 258 (1) 112 (3 14 (2 38 (2 9 medium
Subsoil? 9.0 (1) 1.24 (1) 89 2) 18 2) 34 (1) 7 low
S22 Topsoil 10 (1) 7.88 (1) 66 2 11 2) 79 (3) 9 medium
Subsoil 38 (1) 092 (1) 49 (1) 13 2 36 (2) 7 low
S23 Topsoil 15 (2) 228 (1) 16 (1) 73 (1 34 (1) 6 low
Subsoil 87 (1) 118 (1) 12 (1 10 @ 61 (2) 7 low
S24 Topsoil 20 @ 21 v 2r O 12 @ 4 8 medium
Subsoil 6.2 (1) 1.62 (1) 19 (1) 11 2) 59 2 7 low
S25 Topsoil 24 (2 182 (2 8 @ 25 (@ 8 (3 11 medium
Subsoil 12 (1 715 (1) 65 (2 24 (2 8 (3 9 medium
S26 Topsoil 16 (1 246 (1) 65 (@ 71 O 37 (@ 7 low
Subsoil 43 (1) 1.41 (1 . 18 (1) 4.7 (1) 52 2 6 low
S27 Topsoil 24 (2 133 (1) 56 (1) 24 @ 62 (2 8 medium
Subsoit 001 (1) 127 (1) 31 (1) 19 (2 63 (2 7 medium
S28 Topsoil 10 (1) 577 (6] 58 (1) 52 (1) 46 2 6 low
Subsoil 84 (1) 055 (1) 38 (1) 13 (2 26 (1) 6 low
529 Topsoil 11 (1) 313 (1 33 () 713 (1) 45 @ 6 low
Subsoil 27 (1) 08 (1) 15 (1 62 (1) 62 (2 6 low
S30 Topsoil 80 (1) 149 (1) 27 (1) 86 (1) 42 (2 6 low
Subsoil 2.2 (1) 0.90 (1) 24 (1) 12 2) 58 2 7 low
S31 Topsoil 2 2 313 (3 98 (3 19 2 5 12 medium
Subsoil 13 (1) 15.7 2 76 2 18 2 62 (2) 9 medium
S32 Topsoil 20 (1) 27 (1) 109 @& 13 (2 46 2 9 medium
Subsoil 6.0 (1) 1.34 (1) 41 (1) 13 2 35 2 7 low
S33 Topsoil 11 (1 217 () 9% (3 90 @O 36 @ 8 medium
Subsoil 5.2 (1) 230 (1) 58 (1) 11 2) 26 (1) 6 low
S34 Topsoil 43 (1) 537 (1) 21 (1) 29 ) 34 (1 5 low
Subsoil 0.66 (1) 3.10 (1) 12 (1) 3.6 (1) 84 (3) 7 low
S35 Topsoil 1 (1) 210 @O 71 @ 15 - 48 @ 8 medium
Subsoil 2.8 1 0.50 (1) 60 2 24 2 41 2) 8 medium
S36 Topsoil 5.2 (0 4.21 (1) 17 (1) 0.8 )] 27 (1) 5 low
Subsoil 24 (1) 1.58 (1) 10 (6))] 1.5 (1) 23 (6} 5 low
S37 Topsoil' 10 (1) 5.01 (1) 28 (1) 3.7 (1) 54 2 6 low
Subsoil 51 (1) 137 (1) 19 (1) 54 (1) 37 (2 6 low
S38 Topsoil 17 2) 13.1 2 199 (3 10 @ 42 ¥ 11 medium
Subsoil 23 (1) 516 () 58 (1) 10 @ 718 (3 8 medium
$39 Topsoil 19 2 1.88 (1) 199 (3) 22 @ 48 2 10 medium

Subsoil 12 (1) 052 1 106 (3) 24 (2 48 2 9 medium

S40 Topsoil 71 (1) 156 (@O 67 (2 33 (1) 32 () 6 low
Subsoil 001 (1) 052 (1) 33 (1) 61 (1) 65 (2 6 low
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oY 2:1

Site Ho(lg.:ho)n Texture exp(ig)cljing pH 1:1 H,0O Kcrrf“c:)el%‘;d Fcc?
Pedon 1 Topsoil SCL >50% 5.8 0.10 Lhk
Subsoil C >50% 53 0.13 Chk
Pedon 2 Topsoil SL >50% 6.4 0.08 Lk
Subsoil C >50% 6.1 0.09 Ck
Pedon 3 Topsoil SCL >50% 6.7 0.15 Lk
Subsoil C >50% 8.2 0.10 Cbk
Pedon 4 Topsoil SL <50% 59 0.39 Lhk
Subsoil SCL <50% 6.0 0.16 Lhk
Pedon 5 Topsoil SCL >50% 6.1 0.08 Lk
Subsoil SCL >50% 7.1 0.11 Lk
Pedon 6 Topsoil SL <50% 57 0.04 Lhk
Subsoil SL <50% 73 0.01 Lbk
Pedon 7 Topsoil SL >50% 6.3 0.13 Lk
Subsoil SL >50% 5.8 0.13 Lhk
Pedon 8 Topsoil C >50% 58 0.13 Chk
Subsoil C >50% 6.2 0.07 Ck
Pedon 9 Topsoil L <50% 6.2 0.11 Lk
Subsoil CL <50% 5.4 0.09 " Lhk
Pedon 10 Topsoil SL >50% 6.2 0.08 Lk
Subsoil SL >50% 6.6 0.07 Lk
Pedon 11 Topsoil L <50% 57 0.11 Lhk
Subsoil L >50% 7.3 0.06 Lbk
Pedon 12 Topsoil SL >50% a7 0.07 Lak
Subsoil SCL >50% 5.0 0.15 Lhk
Pedon 13 Topsoil SL <50% 6.2 0.07 Lk
Subsoil SL <50% 7.9 0.04 Lbk
Pedon 14 Topsoil SCL >50% 4.5 0.12 Lak
Subsoil SCL >50% 5.8 0.09 Lhk
Pedon 15 Topsoil SL <50% 52 0.04 Lhk
Subsoil SCL <50% 8.6 0.09 Lbk
Pedon 16 Topsoil SC <50% 55 0.31 Chk -
Subsoil C <50% 4.7 0.20 Cak
Pedon 17 Topsoil C >50% 4.8 0.35 Cak
Subsoil C >50% 5.2 0.16 Chk
Pedon 18 Topsoil SL >50% a4 0.04 Lak
Subsoil SL <50% 5.0 0.04 Lhk
Pedon 19 Topsoil SL <50% 44 0.11 Lak
Subsoil SCL <50% 53 0.06 Lhk
Pedon 20 Topsoil SL <50% 4.9 0.08 Lak
Subsoil SCL <50% 4.5 0.03 Lak
Pedon 21 Topsoil SCL >50% 51 0.06 Lhk
Subsoil SC <50% 4.3 0.10 Lak
Pedon 22 Topsoil L <50% 4.7 0.06 Lak
Subsoil CL <50% 52 0.06 Lhk
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b 2:1

Site Ho(rcifno)n Texture expcalg)c/ling pH 1:1 HO Kcrgfykzd Fcc¥
Pedon 23 Topsoil CL <50% 6.0 0.19 Lhk
Subsoil C >50% 5.1 0.19 Lhk
Pedon 24 Topsoil SL <50% 7.0 0.24 Lk
Subsoil SL <50% 7.0 0.06 Lk
Pedon 25 Topsoil SCL <50% 5.6 0.05 Lhk
Subsoil CL <50% 5.6 0.07 Lhk
Pedon 26 Topsoil SCL >50% 57 0.10 Lhk
Subsoil SCL <50% 6.5 0.09 Lk
Pedon 27 Topsoil SL <50% 5.8 0.03 Lhk
Subsoil SCL <50% 5.9 0.07 Lhk
Pedon 28 Topsoil SL <50% 5.2 0.08 Lhk
Subsoil SCL <50% 54 0.03 Lhk
Pedon 29 Topsoil SL <50% 6.0 0.08 Lhk
Subsoil SCL <50% 6.2 0.09 Lk
Pedon 30 Topsoil SCL >50% 5.9 0.17 Lhk
Subsoil SC >50% 6.8 0.06 Ck
Pedon 31 Topsoil SC <50% 7.5 0.13 Cbk
Subsoil SCL <50% 6.6 0.09 Lk
Pedon 32 Topsoil SCL >50% 6.2 0.08 Lk
Subsoil SC >50% 5.7 0.09 Chk
Pedon 33 Topsoil SC <50% 6.5 0.08 Ck
Subsoil C <50% 6.8 0.08 Ck
Pedon 34 Topsoil CL <50% 5.9 0.18 Lhk
Subsoil C <50% 5.6 0.08 Chk
Pedon 35 Topsoil CL >50% 6.3 0.17 Lk
Subsoil C <50% 6.3 0.07 Lk
Pedon 36 Topsoil C <50% 6.0 0.09 Chk
Subsoil CL <50% 5.6 0.05 Lhk
Pedon 37 Topsoil CL <50% 5.6 0.09 Lhk
Subsoil SiC <50% 538 0.07 Chk
Pedon 38 Topsoil SCL <50% 6.1 0.09 Lk
Subsoil SC >50% 6.1 0.13 Ck
Pedon 39 Topsoil SL <50% 55 0.05 Lhk
Subsoil SL <50% 54 0.02 Lhk
Pedon 40 Topsoil LS <50% 5.1 0.03 Shk
Subsoil LS <50% 6.1 0.05 Sk
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. Horizon" 2:1 expanding pH K reserved by
Site Texture 1 FCC
(cm) clay 1:1 H0 cmol kg
Site 1 Topsoil L <50% 4.9 0.15 Lak
Subsoil LS <50% 6.3 0.05 Sk
Site 2 Topsoil SCL <50% 55 0.14 Lhk
Subsoil CL <50% 4.7 0.09 Lak
Site 3 Topsoil L <50% 5.6 0.14 Lhk
Subsoil L <50% 5.9 0.11 Lhk
Site 4 Topsoil SL <50% 4.9 0.07 Lak
Subsoil SL <50% 4.8 0.04 Lak
Site 5 Topsoil CL <50% 5.2 0.21 Lhk
Subsoil CL <50% 5.7 0.12 Lhk
Site 6 Topsoil CL <50% 6.3 0.10 Lk
Subsoil CL <50% 6.8 0.12 Lk
Site 7 Topsoil L <50% 5.7 0.10 Lhk
Subsoil CL <50% 5.4 0.12 Lhk
Site 8 Topsoil L <50% 5.1 0.07 Lhk
Subsoil L <50% 6.0 0.05 Lhk
Site 9 Topsoil L <50% 5.1 0.15 Lhk
Subsoil L <50% 5.4 0.06 Lhk
Site 10 Topsoil L <50% 4.7 0.07 Lak
Subsoil L <50% 6.4 0.05 Lk
Site 11 Topsoil SCL <50% 6.1 0.18 Lk
Subsoil SC <50% 6.3 0.09 Ck
Site 12 Topsoil SiC <50% 5.0 0.20 Chk
Subsoil SiCL <50% 5.8 0.10 Lhk
Site 13 Topsoil L <50% 5.4 0.10 Lhk
Subsoil CL <50% 6.2 0.18 Lk
Site 14 Topsoil SL <50% 54 0.07 Lhk
Subsoil LS <50% 6.0 ' 0.03 Shk
Site 15 Topsoil SC <50% 5.2 0.08 Chk
Subsoil SC <50% 5.4 0.10 Chk
Site 16 Topsoil SL <50% 4.4 0.06 Lak
Subsoil SL <50% a.7 0.03 Lak
Site 17 Topsoil LS <50% 5.1 0.05 Shk
Subsoil LS <50% 5.3 0.05 Shk
Site 18 Topsoil S <50% 4.6 0.04 Sak
Subsoil S <50% 5.2 0.01 Shk
Site 19 Topsoil LS <50% 4.5 009 Sak
Subsoil LS <50% 4.8 0.04 Sak
Site 20 Topsoil SL <50% 5.1 0.04 Lhk
Subsoil SL <50% 6.9 0.04 Lk
Site 21 Topsoil CL <50% 5.2 0.28 Lhk
Subsoil C <50% 5.1 0.24 Chk

L e ]
o o aw 3 av 4 o
ﬁ"luﬂﬂizaqu\iquqqlﬂ?!ﬂiﬂi*iﬂ"ﬁgaﬂuazu'lﬂqa RDG5850013 Iﬂiﬂm‘i’m&lﬁlﬂ&m 1 Wﬁ'] 1-62



A15197 13 (fa)

v

Site Horizon Texture 2:1 expanding pH K reservt?::l Fec?
(cm) clay 1:1 H,O cmol kg
Site 22 Topsoil L <50% 6.8 0.17 Lk
Subsoil CL <50% 5.7 0.12 Lhk
Site 23 Topsoil SCL <50% 5.1 0.04 Lhk
Subsoil SCL <50% 6.3 0.04 Lk
Site 24 Topsoil CL <50% 53 0.07 Lhk
Subsoil C <50% 6.5 0.06 Ck
Site 25  Topsoil CL <50% 7.1 0.22 Lk
Subsoil C <50% 7.6 0.14 Cbk
Site 26 Topsoil SL <50% 5.6 0.16 Lhk
Subsoil SL <50% 53 0.07 Lhk
Site 27 Topsoil CL <50% 6.1 0.14 Lk
Subsoil CL <50% 7.1 0.10 Lk
Site 28 Topsoil SL <50% 5.4 0.15 Lhk
Subsoil C <50% 5.1 0.08 Chk
Site 29 Topsoil SL <50% 4.9 0.08 Lak
Subsoil L <50% 59 0.05 Lhk
Site 30 Topsoil SL <50% 52 0.07 Lhk
Subsoil SCL <50% 5.6 0.08 Lhk
Site 31 Topsoil SiCL <50% 5.8 0.25 Lhk
Subsoil SiCL <50% 6.9 0.18 Lk
Site 32 Topsoil CL <50% 5.4 0.28 Lhk
Subsoil CL <50% 5.4 0.14 Lhk
Site 33 Topsoil SCL <50% 4.6 0.24 Lak
Subsoil SCL <50% 5.2 0.15 Lhk
Site 34 Topsoil SL <50% 5.2 0.05 Lhk
Subsoil SL <50% 53 0.09 Lhk
Site 35 Topsoil cL <50% 5.0 0.20 Lhk
Subsoil C <50% 5.2 0.16 Chk
Site 36 Topsoil LS <50% 45 0.04 Sak
Subsoil SL <50% 4.6 0.05 Lak
Site 37 Topsoil SL <50% 54 0.07 Lhk
Subsoil SL <50% 4.8 0.06 Lak
Site 38 Topsoil L <50% a7 0.50 Lak
Subsoil SCL <50% 6.3 0.16 Lk
Site 39 Topsoil CL <50% 53 0.50 Lhk
Subsoil C <50% 6.5 0.26 Ck
Site 40 Topsoil SL <50% 4.3 0.17 Lak
Subsoil L <50% 7.5 0.08 Lbk
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I Information on the site

Profile symbol

Soil name
Classification

Date of examination

manuInii 1 A1eSunentihanfy (Profile description)

Pedon 1

:Pedon 1

: Typic Plinthudult
: June 19, 2015

Described by : Irb Kheoruenromne and project staff
Location " : Ban Fung Dang, Tambon Fung Dang, Amphoe Na Klang, Changwat Nong
Bua Lum Phu
Elevation : Approximately 230 m (MSL)
Map sheet number 154434 Coordination 48P 02019315, 1911058~
Landform
1. Physiographic position : Middle plain terracee
2.Surrounding land form : Slightly undulating .
3.Slope on which profile site :2-3% Aspect : South
Land use : Sugarcane, para rubber, eucalyptus
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Most tropical savanna
Others : Remnants of dipterocarp forest species
IT General information on the soil
Parent material : Wash over residuum of deeply weathered rock
Drainage : Moderately well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than 200 cm at time of sampling

I Profile description
Horizon Depth (cm)

Ap

Btcl

Btc2

Btc3

2Bt

drinUszanunuideyalasimsdasuazinnma

0-28/35

28/35-50

50-70

70-95

95-120

Description
Mixed brown (7.5YR 4/3) (70%) and dark gray (7.5YR 4/1) (30%); common fine distinct
red (2.5YR 4/6) mottles; slightly gravelly sandy clay loam; moderate fine and medium
subangular blocky structure; slightly sticky and slightly plastic; common fine and very fine
vesicular pores; common fine and medium roots; moderately acid (field pH 6.04); abrupt,
wavy boundary to Btcl
Pinkish gray (7.5YR 6/2); common fine distinct red (2.5YR 4/8) mottles; gravelly sandy
clay loam; moderate fine and medium subangular blocky structure; slightly sticky and
moderately plastic; common distinct clay coats on ped faces and nodules surfaces; few
very fine, common fine and medium vesicular pores; few fine and very fine roots; slightly
acid (field pH 6.18); clear, smooth boundary to Btc2
Gray (10YR 6/1); many medium clear red (10R 4/8) and many medium distinct clear
strong brown (7.5YR 4/6) mottles; very gravelly clay; moderate fine and medium
subangular blocky structure; moderately sticky and moderately plastic; common distinct
clay coats on ped faces and nodules surfaces; common fine vesicular pores; few traces dead
of roots; strongly acid (field pH 5.25); gradual, smooth boundary to Btc3
Light gray (10YR 7/1); many medium prominent clear red (10R 4/8) and common medium
distinct clear reddish yellow (7.5YR 6/8) mottles; very gravelly clay; moderate fine and
medium subangular blocky structure; moderately sticky and moderately plastic; common
distinct clay coats on ped faces and nodules surfaces; very few very fine and few fine
vesicular pores; few traces dead of roots; very strongly acid (field pH 4.74); gradual,
smooth boundary to 2 Bt
Light gray (10YR 7/1); many medium prominent clear dark red (10 R 3/6) and common
medium distinct clear yellowish red (SYR 5/8) mottles; clay; strong fine medium and
coarse semi angular blocky structure; moderately sticky and moderately plastic; many
medium distinct and mainly on ped surfaces and few fine cracks; many very fine, few fine
vesicular and few fine simple tubular vesicular pores; practically no roots; extremely acid
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(field pH 4.12); gradual, smooth boundary to 2 Btv
2Btv 120-150  Light gray (10YR 7/1); many medium prominent clear dark red (10R 3/6), common

medium distinct clear yellowish red (SYR 5/8) and common medium distinct clear
brownish yellow (10YR 6/6) mottles; clay; strong medium and coarse angular blocky
structure; moderately sticky and moderately plastic; many medium distinct and mainly on
ped surfaces and few fine cracks; practically no roots; very strongly acid (field pH 4.58);
gradual, smooth boundary to 2 BCrtl

2BCrtl 150-175  Light gray (10YR 7/1); common medium prominent clear dark red (10 R 3/6) and common
medium prominent clear black (10YR 2/1) mottles; clay; moderate fine and medium semi
angular blocky structure; moderately sticky and moderately plastic; common medium
distinct clay coats on ped faces mainly; very few, very fine and fine vesicular and few fine
simple tubular pores; practically no roots; very strongly acid (field pH 4.60); gradual,
smooth boundary to 2 BCrt2

2BCrt2 175-200+  Light gray (10YR 7/1); many medium-coarse distinct clear reddish yellow (7.5YR 6/8),
common medium prominent clear dark red (10R 3/6) and common medium prominent
clear black (10YR 2/1) mottles; clay; moderate fine and medium subangular blocky
structure; moderately sticky and moderately plastic; common medium distinct clay coats
on ped faces mainly; very few, very fine and fine vesicular and few fine simple tubular
pores; practically no roots; very strongly acid (field pH 4.53)

Remark: Weathered rock red (2.5YR 5/8) in 2BCrt2 horizon; pH was measured by field pH meter.

Pedon 2
I Information on the site
Profile symbol : Pedon 2
Soil name -
Classification : Typic Paleudalf
Date of examination : June 20, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Non Sanga, Tambon Non Muang, Amphoe Na Klang, Changwat Nong
Bua Lam Phu
Elevation : Approximately 250 m (MSL)
Map sheet number : 54433 Coordination 48P 0200332E, 1903412N
Landform :
1. Physiographic position : Middle-low plain terrace transition
2.Surrounding land form : Slightly undulating
3.Slope on which profile site 1<2% Aspect : East
Land use : Paddy rice
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Most tropical savanna
Others : Remnant of dipterocarp forest species, eucalyptus
IX General information on the soil
Parent material : Mainly residuum derived from weathered sedimentary rock
Drainage : Moderately well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than 200 cm at time of sampling
111 Profile description
Horizon Depth (cm) Description
Ap 0-25 Brown (7.5YR 4/4); common fine distinct clear yellowish red (SYR 5/8) mottles; slightly

gravelly sandy clay loam; moderate fine and medium subangular blocky structure; firm
(moist), slightly sticky and slightly plastic; few fine faint clay coats on ped faces; common
very few and fine few medium vesicular pores, few fine simple tubular pores; common fine
and medium roots; moderately acid (field pH 5.85); clear, smooth boundary to Btcl
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Btcl 25-50

Btc2 50-70

Btc3 70-100/105

Btc4 105-135

BCrt 135-170

Crt 170-210+

Strong brown (7.5YR 4/6); common fine distinct clear red (2.5YR 4/8), common (10R 5/8)
and common strong brown (7.5YR 5/8) mottles; very gravelly sandy clay loam; moderate
fine and medium subangular blocky structure; firm (moist), slightly sticky and slightly
plastic; few fine faint clay coats; few very fine common fine vesicular pores; few fine roots;
dark reddish brown (SYR 3/3) Fe and Mn oxides nudules; neutral (field pH 6.67); clear,
smooth boundary to Btc2

Light brown (7.5YR 6/4); common medium clear dark willowish brown (10YR 4/8) and
common medium distinct clear strong brown (7.5YR 5/8) mottles; very gravelly clay; strong
medium and coarse semi-subangular blocky structure; hard (dry), firm (moist), slightly
sticky and slightly plastic; common medium distinct on ped faces and nodules surfaces; few
very fine cracks; few very fine and fine vesicular and few fine simple tubular pores; very few
fine roots; Fe and Mn oxides nudules; slightly acid (field pH 6.28); clear, smooth boundary
to Btc3

Light gray (10YR 7/1); common fine distinct clear yellowish red (5YR 5/6), common
medium distinct clear strong brown (7.5YR 5/8) and common fine distinct clear yellowish
brown (10YR 5/8) mottles; gravelly clay; strong medium and coarse semi angular blocky
structure; hard (dry), firm (moist), slightly sticky and slightly plastic; many distinct clay coats
on ped faces, pores walls and nodules surfaces; very few fine cracks; few very fine and fine
vesicular pores and fine simple tubular pores; very few medium and very few roots; Fe and
Mn oxides nudules; moderately acid (field pH 5.75); clear, smooth boundary to Btc3

Mixed pale brown (10YR 6/3) (60%), light yellowish brown (10YR 6/4) (30%) and light
gray (10YR 7/1); common medium prominent clear black (10YR 2/1) mottles; slightly
gravelly clay; strong medium and coarse semi angular blocky structure; hard (dry), firm
(moist), slightly sticky and slightly plastic; many distinct clay coats on ped faces, pores walls
and nodules surfaces; few fine cracks; very few very fine and few fine simple tubular pores;
very few traces of dead roots; few dendritric accumulation of Mn oxides; slightly acid (field
pH 6.32); clear and smooth boundary to BCrt |

Mixed yellowish brown (10YR 5/4) (70%) and light gray (10YR 7/1) (30%); many medium-
coarse distinct clear yellowish red (5 YR 5/6), common medium-coarse distinct clear strong
brown (7.5YR 5/8) and common fine medium prominent black (10YR 2/1) mottles; slightly
gravelly clay; strong fine and medium subangular blocky structure; hard (dry), firm (moist),
moderately sticky and moderately plastic; many distinct clay coats on ped faces, pores walls
and nodules surfaces; few fine cracks; very few very fine and few fine simple tubular pores;
very few traces of dead roots; few dendritric accumulation of Mn oxides; neutral (field pH
7.33); clear and smooth boundary to Crt

Mixed dark reddish gray (SYR 4/2) (80%) and light gray (10YR 7/1) (20%); common
medium-coarse distinct clear brownish yellow (10YR 6/8) mottles; clay; common reddish
brown (2.5YR 4/3) weathered silt stone partially remaining rock structure and common fine
cracks; hard (dry), firm (moist), moderately sticky and moderately plastic; common distinct
clay coats on ped faces and pores walls; very few very fine few fine vesicular and few fine
simple tubular pores; very few fine roots; moderately alkaline (field pH 7.90)

Pedon 3
I Information on the site
Profile symbol :Pedon 3
Soil name 1.
Classification : Typic Hapludalf
Date of examination : June 20, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Non Sawan, Tambon Non Mauang, Amphoe Si Bun Ruang,
Changwat Nong Bua Lam Phu
Elevation : Approximately 245 m (MSL)
Map sheet number : 54433 Coordination 48P 0197035F, 1899834™
Landform :
1. Physiographic position : Middle plain terrace
2.Surrounding land form : Slightly undulating
3.Slope on which profile site 1<2% Aspect : North
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Land use

Annual rainfall
Mean temperature

Climate
Others

: Sugarcane

: Approximately 1,400 mm

: Approximately 27 °C

: Moist tropical savanna

: Remnants of mixed deciduous forest species

II General information on the soil
Parent material

Drainage
Permeability
Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap

Btl

Btc

Btk1

Btk2

Btk3

BCrt

0-25

25-40

40-60

60-85

85-115

115-140

140-
170/185

: Wash over residuum derived from weathered sedimentary rock
: Moderately well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

Description

Mixed dark brown (7.5YR 3/2) (70%) and brown (7.5YR 4/3) (30%); common medium
faint diffuse red (2.5YR 4/6) mottles; sandy clay loam; moderate medium-coarse semi
angular blocky structure; hard (dry), firm (moist), slightly sticky, slightly plastic; common
very fine and fine and few medium vesicular pores; common very fine and fine and few
medium roots; common dead roots, very few fine Fe-Mn oxides, semi hardened nodules;
slightly acid (field pH 6.03); clear and smooth boundary to Btl

Mixed light brown (7.5YR 6/3) (70%), gray (7.5YR 6/1) (20%) and dark gray (7.5YR 4/1)
(10%); many coarse distinct clear dark red (2.5 YR 3/6) mottles; slightly gravelly clay;
strong medium-coarse semi-angular blocky structure; hard (dry), firm (moist), moderately
sticky, moderately plastic; common fine faints clay coats on ped faces and pore walls; very
few fine cracks; few very fine and common fine few medium vesicular pores; few very fine
and fine roots; very few fine Fe-Mn oxide nodules; neutral (field pH 7.02); clear and smooth
boundary to Btc

Mixed light brown (7.5YR 6/3) (60%), reddish brown (5YR 4/3) (30%) and gray (7.5YR
6/1) (10%); many coarse distinct clear dark yellowish brown (10R 4/8), common fine

. medium distinct clear yellowish brown (10YR 5/8) mottles; very gravelly clay; strong

medium-coarse subangular blocky structure; hard (dry), firm (moist), moderately sticky,
moderately plastic; common fine distinct clay coats on ped faces and nodules surfaces; few
very fine and common fine vesicular pores; few very fine and fine roots; many Fe-Mn oxide
nodules ; very strongly alkaline (field pH 9.05); clear and smooth boundary to Bt2

Mixed brown (7.5YR 4/3) (60%) and brown (7.5YR 5/3) (40%); many medium distinct
diffuse red (2.5YR 4/6) and common fine distinct diffuse strong brown (7.5YR 5/8) mottles;
slightly gravelly clay; strong medium and coarse semi-angular blocky structure; hard (dry),
firm (moist), moderately sticky, moderately plastic; common fine distinct clay coats mainly
on ped faces and nodule surfaces; few fine cracks; very few very fine and common fine
vesicular pores an d few fine simple tubular pores; very few very fine and fine roots;
common traces of dead roots, fine limestone fragments, few fine Fe-Mn nodules; very
strongly alkaline (field pH 9.67); gradual and smooth boundary to Bt3

Mixed brown (7.5YR 4/2) (90%) and gray (7.5YR 6/1) (10%); common medium distinct
clear dark yellowish brown (10YR 4/6) and common medium distinct clear strong brown
(7.5YR 5.8) mottles; clay; strong medium and coarse semi-angular blocky structure; hard
(dry), firm (moist), moderately sticky, moderately plastic; common fine faint clay coats on
ped faces mainly, and pore walls; few fine cracks; very few very fine and common fine
vesicular and few fine simple tubular pores; very few very fine and fine roots; few traces of
dead roots, fine limestone fragment; very strongly alkaline (field pH 9.62); clear and smooth
boundary to Bt4

Mixed brown (7.5YR 4/2) (90%) and gray (7.5YR 6/1) (10%); common medium-coarse
distinct clear strong brown (10 YR 5/8) and common medium prominent clear (10YR 2/1)
mottles; slightly gravelly clay; strong medium and coarse semi-angular blocky structure;
hard (dry), firm (moist), slightly sticky, slightly plastic; common fine faints clay coats on ped
faces and pore walls; few very fine and common fine vesicular and few fine simple tubular
pores; practically no roots; few traces of dead roots, fine limestone fragments; very strongly
alkaline (field pH 9.72); abrupt and smooth boundary to BCrt

Mixed weak red (2.5YR 4/2) (60%) and reddish brown (SYR 4/3) (40%); common medium
distinct clear yellowish brown (10YR 5/8) mottles; loam; strong medium and coarse semi-
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Crt 185-200+

angular blocky structure; hard (dry), firm (moist), slightly sticky, slightly plastic; few faint
medium clay coats on cracks surfaces; common cracks; practically no roots; very strongly
alkaline (field pH 9.93); abrupt and smooth boundary to Crt

Gray (7.5YR 6/1) weathered rock; sandy loam; slightly weathered rock retaining structure;
practically no roots; very strongly alkaline (field pH 9.7)

Pedon 4
I Information on the site
Profile symbol : Pedon 4
Soil name -
Classification : Typic Paleudalf
Date of examination : June 20, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Na Lao, Tambon Na Lao, Amphoe Na Wang, Changwat Nong Bua
Lam Phu
Elevation : Approximately 266 m (MSL)
Map sheet number 154433 Coordination 48P 0191466%, 1904771
Landform :
1. Physiographic position : Coaleasing disected footslope
2.Surrounding land form : Rolling
3.Slope on which profile site : 10-12% Aspect : West
Land use : Sugarcane
Annual rainfall : Higher than 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Most tropical savanna
Others : Agriculture and settlements
II General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Moderately well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than 200 cm at time of sampling

III Profile description
Horizon Depth (cm)

Ap

Ap2

Bt

Btcl

0-25

25-50

50-80

80-110

Description
Very dark gray (SYR 3/1); sandy loam; moderate fine and medium subangular blocky
structure; slightly sticky, slightly plastic; very few fine variegated sand; common very fine
many fine and few medium vesicular pores; many very fine roots and common traces of
dead roots; moderately acid (field pH 6.0); clear and smooth boundary to Ap2
Mixed very dark gray (SYR 3/1) (60%) and brown (7.5YR 4/3) (40%); sandy clay loam;
moderate fine and medium subangular blocky structure; slightly sticky, moderately plastic;
few fine faint clay coats on mostly on ped faces; very few fine variegated sand; common
very fine many fine and few vesicular pores; many very fine roots and common traces of
dead roots; moderately acid (field pH 5.63); clear and smooth boundary to Bt
Mixed brown (7.5YR 4/3) (50%) and brown (7.5YR 5/3) (50%);slightly gravelly sandy clay
loam; moderate fine and medium subangular blocky structure; slightly sticky, moderately
plastic; few fine faint clay coats mostly on ped faces; very few very fine and common fine
vesicular pores; few very fine and common fine roots; strongly acid (field pH 5.48); abrupt
and smooth boundary to Btcl .
Mixed brown (7.5YR 4/3) (60%) and brown (7.5YR 5/3) (40%); common medium faint
diffuse red (2.5YR 4/6) mottles; very gravelly sandy clay loam; moderately weak fine and
medium subangular blocky structure; moderately sticky and moderately plastic; few fine
faint clay coats on mostly on ped faces; very few very fine and common fine vesicular pores;
few fine roots and few traces of dead roots; common rock fragments with dark reddish
brown (2.5YR 3/4) and black (7.5YR 2.5/1) gravel faces; moderately acid (field pH 6.06);
gradual and smooth boundary to Btc2
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Btc2 110-145  Mixed brown (7.5YR 4/3) (70%) and very pale brown (10YR 8/2) (30%); common medium
faints diffuse red (2.5YR 4/6) and common medium distinct clear brownish yellow (7.5YR
6/8) mottles; very gravelly sandy clay loam; moderate fine and medium subangular blocky
structure; moderately sticky and moderately plastic; few fine faint clay coats mixed with
calcan and mangan on ped faces and fragment with dark reddish brown (2.5 YR 3/3) and
black (7.5 YR 2.5/1), common Mn nodules and common rock fragments surfaces; common
rock fragment and Mn oxide nodules; few fine vesicular and simple tubular pores; practically
no roots; slightly acid (field pH 6.18); gradual and smooth boundary to Btc3

Btc3 145-175 Mixed brown (7.5YR 5/3) (70%), light gray (10YR 7/1) (20%) and very pale brown
(10YR 8/2) (10%); common medium and coarse distinct clear yellowish red (5YR 5/8) and
common medium distinct clear brownish yellow (10YR 6/8) mottles; very gravelly sandy
clay loam; strong medium-coarse subangular blocky structure; moderately sticky and
moderately plastic; common fine distinct clay coats, few calcan on ped and nodules surfaces;
many rock fragments with black (7.5YR 2.5/1) and reddish brown (5YR 4/3) surfaces few
simple cracks; few fine and medium vesicular pores; practically no roots; moderately acid
(field pH 6.03); gradual and smooth boundary to Btc4

c4 175-200  Mixed light gray (10YR 7/1) (60%), very pale brown (10YR 8/2) (40%); common medium-

coarse prominent clear strong brown (7.5 YR 5/8) and common medium distinct clear
brownish yellow (10YR 6/8) mottles; very gravelly sandy clay loam; moderate fine, medium
and coarse semi-angular blocky structure; moderately sticky and moderately plastic; few fine
distinct clay coats mixed with calcan on ped faces and common rock fragment with black
(7.5YR 2.5/1) and weathered rock greenish gray (5G 6/1) surfaces; few cracks; few very fine
and fine medium vesicular pores; practically no roots; moderately acid (field pH 5.8)

Pedon 5
I Information on the site
Profile symbol : Pedon 5
Soil name :-
Classification : Typic Hapludalf
Date of examination : 21 June 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Nong Bua Kham Saen, Tambon Na Klang, Amphoe Na Klang,
Changwat Nong Bua Lam Phu
Elevation : Approximately 224 m (MSL)
Map sheet number 154434 Coordination 48P 0200436F, 1917160
Landform :
1. Physiographic position : Middle plain terrace
2.Surrounding land form : Undulating
3.Slope on which profile site :<2% Aspect : East
Land use : Sugarcane, paddy rice
Annual rainfall : Higher than 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Teak, forest remnants
II General information on the soil
Parent material : Mainly residuum derived from weathered sedimentary rocks
Drainage : Moderately well drained
Permeability : Moderate
Runoff : Slow
Depth of ground water : Deeper than 200 cm at time of sampling

III Profile description .
Horizon Depth (cm) Description
Apl 0-20/38  Reddish brown (2.5YR 5/4) (5%), gray (7.5YR 5/1) (15%) and mixed brown (7.5YR 4/2)
(80%) sand grains; common fine-medium distinct clear reddish brown (SYR 4/3) and
common medium distinct clear red (2.5YR 4/6) mottles; sandy clay loam; moderate medium
to coarse subangular blocky structure; slightly hard (dry), firm (moist), moderately sticky and
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Ap2  20/38-50

Btl 50-80

Bt2 80-100

BCrt 100-130

Crtl 130-160

Crt2 160-200+

I Information on the site
Profile symbol
Soil name
Classification
Date of examination
Described by
Location

Elevation
Map sheet number

moderately plastic; few fine faint clay coats on some ped faces; very few fine Mn oxide
nodules; very few very fine and fine medium vesicular and few simple tubular pores;
common very fine and fine roots; common traces of dead roots; strongly acid (field pH 5.54);
gradual and smooth boundary to Ap2

Reddish brown (2.5YR 5/4) (5%), brown (7.5YR 4/3) (15%) and mixed dark gray (7.5YR
4/1) (80%) sand grains; many fine distinct clear red (2.5 YR 4/6) and common medium to
coarse distinct clear strong brown (7.5 YR 5/6) mottles; sandy clay loam; moderate medium
and coarse subangular blocky structure; bard (dry), firm (moist), moderately sticky and
moderately plastic; few fine faints clay coats on some ped faces; common fine variegated
sands; few very fine and fine roots; few traces of dead roots; neutral (field pH 6.71); clear
and broken boundary to Bt1

Mixed brown (7.5YR 5/4) (70%), gray (7.5YR 5/1) (25%) and gray (7.5YR 6/1) (5%);
common fine faint diffuse red (2.5YR 5/8) and common charcoal fragment black (10 YR
2/1) mottles; clay; strong medium and coarse subangular blocky structure; very hard (dry),
very firm (moist), very sticky and very plastic; common many fine and medium distinct clay
coats on ped faces and pore walls; very few fine variegated sands; few very fine common
fine and few medium vesicular pores and few fine tubular pores; few fine roots; neutral (field
pH 6.88); gradual and smooth boundary to Bt2

Mixed dark brown (7.5YR 3/4) (60%) and brown (7.5YR 4/3) (40%); clay; strong medium
and coarse semi-angular blocky structure; very hard (dry), very firm (moist), very sticky and
very plastic; common fine and medium distinct clay coats on ped faces and pore walls
mainly; few fine cracks and very few fine Mn-oxide nodules; few very fine, fine and
medium vesicular few tubular pores; very few fine roots; neutral (field pH 7.32); clear and
smooth boundary to BCrt

Weak red (2.5YR 4/2); few medium faints diffuse yellowish red (SYR 5/6) mottles; silty
clay; strong medium and coarse subangular blocky structure; hard (dry), firm (moist),
moderately sticky and moderately plastic; few fine faint clay coats and mangan on ped faces
mainly: common weathered rock fragments and few cracks; very few very fine and few fine
vesicular pores; practically no roots; neutral (field pH 7.39); clear and smooth boundary to
Crtl

Mixed weak red (2.5YR 4/2) (80%) and light gray (10YR 7/1) (20%) and weak red (2.5YR
4/2) weathered rock; common medium distinct clear strong brown (7.5YR 5/8) mottles;
sandy clay loam; moderate medium and coarse semi angular blocky mixed with original rock
structure; hard (dry), moderately sticky and moderately plastic; common medium distinct
clay coats mangan on crack surfaces: very few very fine and fine vesicular and simple
tubular pores; practically no roots; neutral (field pH 7.19); gradual and smooth boundary to
Crt2

Mixed dusky-weak red (2.5YR 3-4/2) (60%) and light gray (10YR 7/1) (35%) and
weathered rock light greenish gray (10Y 7/1) (5%),weak red (2.5YR 5/2) , reddish brown
(5YR 5/3); common prominent clear strong brown (7.5YR 5/8); clay; moderate medium and
coarse semi angular blocky mixed with rock mostly retaining original rock structure; hard
(dry), moderately sticky and moderately plastic; common medium distinct clay coats mangan
on crack surfaces: very few very fine and fine vesicular and simple tubular pores; practically
no roots; slightly acid (field pH 6.23)

Pedon 6

: Pedon 6

: Plinthic Paleudalf

: June 21, 2015

: Irb Kheoruenromne and project staff »

: Ban Gud Hae, Tambon Gud Hae, Amphoe Na Klang, Changwat Nong Bua

Lam Phu
: Approximately 267 m (MSL)
: 54434 Coordination 48P 0199684, 1921377Y
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Landform

1. Physiographic position : Lower part of middle plain terrace

2.Surrounding land form : Undulating
3.Slope on which profile site 1 <2% Aspect : Northeast
Land use : : Sugarcane, plowed and left fallow before planting
Annual rainfall : Higher than 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Most tropical savanna
Others : Bamboo, rain tree, teak and others, settlements
IT General information on the soil
Parent material : Mixed local alluvium/ wash over residuum derived from weathered
sedimentary rock
Drainage : Well drained
Permeability : Moderate
Runoff : Slow
Depth of ground water : Deeper than 200 cm at time of sampling

III Profile description
Horizon Depth (cm)

Apl 0-28
Bt 28-47
2BC1 47-80

2BC2  80-110/118

3Bvl 118-142

3Bv2 142-170

3Bv3 170-200+

Description
Mixed brown (7.5YR 5/3) (80%) and grayish brown (10YR 5/2) (20%); common fine to
coarse distinct clear yellowish red (5 YR 5/8) mottle; sandy clay loam; moderate fine and
medium subangular blocky structure; hard (dry), firm (moist), slightly sticky and slightly
plastic; common very fine and fine vesicular and few fine simple tubular pores; common
very fine and fine roots; some traces of dead roots; very strongly acid (field pH 4.61); clear
and smooth boundary to Bt
Mixed brown (7.5YR 5/3) (80%) and gray (10YR 5/1) (20%); many medium to coarse
distinct clear yellowish red (SYR 4/6) and common medium-coarse distinct clear yellowish
red (5YR 5/8) mottle; sandy clay loam; moderate fine and medium subangular blocky
structure; hard (dry), firm (moist), slightly sticky and slightly plastic; very few fine faints clay
coats on ped faces; many very fine, common fine vesicular and few fine simple tubular pores;
few very fine and fine roots; some traces of dead roots; moderately acid (field pH 5.83);
abrupt and smooth boundary to 2 BC1
Light reddish brown (2.5YR 6/4); few fine faints diffuse yellowish brown (10YR 5/6)
mottles; sand; weak fine and medium subangular blocky structure; soft (dry), very firm
(moist), non sticky and non plastic; few very fine and common fine vesicular pores; few very
fine and fine roots; slightly acid (field pH 6.21); gradual and smooth boundary to 2 BC2
Red (2.5YR 5/6); sand; weak fine and medium subangular blocky structure; soft (dry), very
firm (moist), non sticky and non plastic; few very fine, common fine and few medium
vesicular pores; few very fine and fine roots; moderately acid (field pH 5.75); abrupt and
smooth boundary to 3 Bvl
Light gray (10YR 7/1) and gravel faces dark reddish brown (2.5YR 3/3), yellowish brown
(10YR 5/6), dark red (10R 3/6); common coarse prominent clear yellowish brown (10YR
5/6) and common coarse prominent clear red (10R 3/6) mottles; gravelly clay; hard plinthitc
breaking to very strong medium and coarse subangular blocky structure; hard (dry), very firm
(moist), moderately sticky and very plastic; many large distinct clay coats on nodules and
cracks surfaces; common cracks along nodules surfaces; few fine medium vesicular pores;
very few very fine roots; moderately acid (field pH 6.02); gradual and smooth boundary to 3
Bv2
Mixed light gray (10YR 7/1) (90%) and light gray (N 7/1) (10%); many common prominent
clear yellowish brown (10YR 5/8) and common common prominent clear red (10R 4/8)
mottles; gravelly clay; hard plinthitc with dark reddish brown (2.5YR 3/3) gravel faces;
breaking to very strong medium and coarse subangular blocky structure; hard (dry), very firm
(moist), moderately sticky and very plastic; many large distinct clay coats on nodules and
cracks surfaces; common cracks along nodules surfaces; few fine medium vesicular pores;
practically no roots; slightly acid (field pH 6.35); gradual and smooth boundary to 3 Bv3
Mixed light gray (10YR 7/1) (90%) and light gray (N 7/1) (10%); many coarse prominent
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clear yellowish brown (10YR 5/8), common coarse prominent clear red (10R 4/8) and
common medium to coarse prominent clear yellowish red (SYR 4/6) mottles; gravelly clay;
hard plinthitc with dark reddish brown (2.5YR 3/3) gravel faces; breaking to very strong
medium and coarse subangular blocky structure; hard (dry), very firm (moist), moderately
sticky and very plastic; many large distinct clay coats on nodules and cracks surfaces;
common cracks along nodules surfaces; few fine and medium vesicular pores; practically no
roots; slightly acid (field pH 6.01)

Pedon 7
I Information on the site
Profile symbol : Pedon 7
Soil name T-
Classification : Typic Plinthudult
Date of examination : June 21, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Na Kae, Tambon Na Kae, Amphoe Na Wang, Changwat Nong Bua
Lam Phu
Elevation : Approximately 275 m (MSL)
Map sheet number 154434 Coordination 48P 0187076%, 1921411V
Landform :
1. Physiographic position : Lower part of dissected footslope
2.Surrounding land form : Undulating
3.Slope on which profile site 13-5% Aspect : Southeast
Land use : Sugarcane
Annual rainfall : Hihger than 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Most tropical savanna
Others : Settlement, eucalyptus, remnants of mixed deciduous forest

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

11T Profile description
Horizon Depth (cm)

Apl 0-20
Btcl 20-40
Btc2 40-70

: Residuum of weathered sedimentary rocks
: Moderately well drained

: Moderate

: Slow

: Deeper than 200 cm at time of sampling

Description
Mixed brown (7.5YR 5/2) (55%), brown (7.5YR 5/4) (40%) and dark gray (7.5YR 4/1)
(5%); slightly gravelly sandy loam; moderate fine and medium subangular blocky structure;
hard (dry), firm (moist), slightly sticky and slightly plastic; common fine Fe/Mn nodules;
few very fine common fine vesicular pores; common very fine and fine roots; common
traces of dead roots; strongly acid (field pH 5.11); abrupt and smooth boundary to Btcl
Mixed brown (7.5YR 5/3) (70%) and gray(7.5YR 5/1) (30%); common medium distinct
clear red (2.5YR 5/6) mottles and brown (7.5YR 4/4) gravel; very gravelly sandy loam;
moderate fine and medium subangular blocky structure; hard (dry), firm (moist), slightly
sticky and slightly plastic; common fine faints clay coats on ped faces and few clay bridges
among sand grains; common fine variegated sands; few very fine and common fine vesicular
and few fine simple tubular pores; few very fine and fine roots; some traces of dead roots;
strongly acid (field pH 5.32); gradual and smooth boundary to Btc2
Mixed very pale brown (10YR 7/4) (90%) and light gray (10YR 7/2) (10%); common fine
medium faint clear red (2.5YR 5/6) mottles and gravel brown (7.5YR 4/4) gravel; very
gravelly sandy clay loam; moderate fine and medium subangular blocky structure;
moderately sticky and slightly plastic; common fine faint clay coats mainly on ped faces; few
fine cracks, common fine Fe/Mn nodules; common very fine and few fine vesicular and few
fine simple tubular pores; few very fine and fine roots; few traces of dead roots; strongly acid
(field pH 5.21); clear and smooth boundary to Bv1
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Bvl 70-95 Mixed light gray (10YR 7/2) (60%) and light gray (10YR 7/1) (40%); many fine medium
distinet clear red (2.5YR 5/8) mottles and dark reddish brown (2.5YR 3/3) gravels; very
gravelly clay; moderate fine and medium subangular blocky structure, mostly parting along
nodules surfaces; moderately sticky and very plastic; common fine distinct clay coats on ped
faces and nodule surfaces; common fine cracks; very fine and fine and few medium vesicular
pores and few fine tubular pores; practically no roots; many concretions and nodules of
various sizes; very strongly acid (field pH 5.01); gradual and smooth boundary to Bv2

Bv2 95-120  Mixed light gray (10YR 7/2) (80%), yellowish red (S5YR 5/6) (10%) and light gray
(10YR 7/1) (10%); common medium-coarse distinct clear strong brown (7.5 R 5/6) and
common medium-coarse distinct clear yellowish brown (10YR 5/6) mottles; very gravelly
clay; strong medium and coarse semi-angular blocky structure parting along nodules
surfaces; firm and very firm (moist), moderately sticky and moderately plastic; common
medium distinct clay coats on pore walls, nodules ped surfaces; common fine cracks; very
few very fine and few fine vesicular and tubular pores; practically no roots; common cracks
and fine concretions and nodules; extremely acid (field pH 4.26); clear and smooth boundary
to Bv3

120-160  Mixed light gray (10YR 7/1) (80%) and gray (10YR 6/1) (20%); common distinct clear
strong brown (7.5YR 5/6) and common fine and medium prominent clear dark yellowish
brown (10YR 4/6) mottles; gravelly clay; strong medium and coarse semi-angular blocky
structure parting along nodules surfaces; firm and very firm (moist), moderately sticky and
moderately plastic; common medium distinct clay coats on pore walls and nodules ped
surfaces; common fine cracks; very few very fine and few fine vesicular and tubular pores;
practically no roots; common cracks and fine concretions and nodules; extremely acid (field
pH 4.29); gradual and smooth boundary to Bv4

Bv4 160-200+ Mixed light gray (10YR 7/1) (70%) and light brownish gray (10YR 6/2) (30%); many
medium coarse prominent clear reddish yellow (7.5YR 6/8) and common fine medium
prominent clear dark yellowish brown (10YR 4/6) mottles; gravelly clay; strong medium and
coarse semi angular blocky structure parting along nodule surfaces; firm and very firm
(moist), moderately sticky and moderately plastic; common medium distinct clay coats on
pore walls and nodule ped surfaces; common fine cracks; few very fine and fine vesicular
and tubular pores; practically no roots; common cracks and fine concrete nodules; extremely

acid (field pH 4.23)
Pedon 8
I Information on the site
Profile symbol : Pedon 8
Soil name :Pp
Classification : Plinthic Paleudalf
Date of examination : June 21, 2015.
Described by , : Irb Kheoruenromne and project staff
Location : Ban Thep Khiri, Tambon Thep Khiri, Amphoe Na Wang, Changwat Nong
Bua Lum Phu
Elevation : Approximately 275 m (MSL)
Map sheet number : 54434 Coordination 48P 01911255, 1919062N
Landform :
1. Physiographic position : Lower part of middle low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site 12-3% Aspect : East
Land use : Paddy rice
Annual rainfall : Higher than 1,400 mm
Mean temperature " : Approximately 27 °C
Climate : Most tropical savanna
Others : Agriculture and settlements
II General information on the soil
Parent material : Residuum derived from weathered sedimentary rocks
Drainage : Moderately well drained

Permeability : Moderate
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Runoff

Depth of ground water

11X Profile description
Horizon Depth (cm)

Apl

Ap2

Btcl

Bvl

Bv2

Btc2

Crtl

Crt2

0-20

20-30/40

40-60

60-90

90-125

125-150

150-175

: Slow
: Deeper than 200 cm at time of sampling

Deseription
Mixed dark-very dark gray (7.5YR 3-4/1) (60%) and brown (7.5YR 4/2) (40%); common
fine distinct clear yellowish red (SYR 4/6) mottles; clay loam; moderate fine and medium
subangular blocky structure; hard (dry), firm (moist), moderately sticky and moderately
plastic; few fine Fe/Mn nodules and concretions, few fine quartz fragments; common very
fine, few fine and medium vesicular pores; common very fine and fine roots; common traces
of dead roots; moderately acid (field pH 5.89); clear and smooth boundary to Ap2
Mixed brown (7.5YR 4/2) (70%) and dark to very dark gray (7.5YR 3-4/1) (30%); common
medium faint diffuse reddish brown (SYR 4/3), common medium distinct clear strong
brown (7.5YR 5/6), common fine prominent clear brown (10 YR 4/3) and common fine
distinct clear black (7.5YR 2.5/1) mottles and strong brown (7.5YR 4/6) and dark reddish
brown (2.5YR 3/3) gravel; slightly gravelly clay; hard (dry), firm (moist), moderately sticky
and moderately plastic; few fine faint clay coats on ped faces mainly; few fine Fe/Mn
nodules and concretions, few fine quartz fragments; few very fine common fine and medium
vesicular and few tubular pores; common very fine and fine roots; moderately acid (field pH
5.88); abrupt and wavy boundary to Btcl
Brown (7.5YR 5/3); common medium prominent clear dark yellowish brown (10YR 4/8),
common medium distinct clear red (2.5YR 4/6), common medium distinct clear strong
brown (7.5YR 5/6) and common fine distinct clear black (7.5YR 2.5/1) mottles; very
gravelly clay; strong medium and coarse subangular blocky structure breaking to pisolithic
concretions; moderately sticky and moderately plastic; common fine faint clay coats on ped
faces mainly; common fine crack and common fine nodules and few fine rounded quartz
fragments; few very fine and fine vesicular and fine dendritic tubular pores; very few very
fine and fine roots; few traces of dead roots; moderately acid (field pH 5.65); abrupt and
smooth boundary to Bvl
Mixed dark gray (7.5YR 4/1) (60%) and brown (7.5YR 4/2) (40%); common medium
distinct clear red (2.5YR 4/6), common medium prominent clear dark yellowish brown
(10YR 4/8) and common medium prominent strong brown (7.5YR 5/6) mottles; gravelly
clay; strong medium and coarse subangular blocky structure parting along concretions;
moderately sticky and moderately plastic; common medium distinct clay coats on pore
walls, ped faces and nodule surfaces; common fine nodules and concretions; very few very
fine and fine vesicular and few fine tubular pores; very few very fine and fine roots;
moderately acid (field pH 5.71); gradual and smooth boundary to Bv2
Mixed red (2.5YR 4/6) (60%), dark gray (7.5YR 4/1) (35%) and brown (7.5YR 5/2) (5%);
common medium-coarse prominent clear strong brown (7.5 YR 5/6) mottles; extremely
gravelly clay; strong medium and coarse subangular blocky structure pisolitic concretions;
moderately sticky and moderately plastic; common medium distinct clay coats on pore
walls, ped faces and nodules faces; common fine nodules and concretions; very few very
fine and few fine vesicular and few fine simple tubular pores; practically no roots; slightly
acid (field pH 6.49); abrupt and smooth boundary to Btc2
Mixed strong brown(7.5YR5/6) (60%) dark yellowish brown (10YR. 4/6) (30%) and light
brownish gray (10YR 6/2) (10%); red (10R 4/8) saprolite and black (7.5YR 2.5/1) Mn
oxides; slightly gravelly clay; strong medium and coarse subangular blocky structure of
pisolitic concretions; moderately sticky and moderately plastic; common fine and medium
distinct clay coats on pore walls, ped faces and nodules surfaces; common fine cracks and
common fine nodules and concretions; very few very fine and few fine vesicular and few
fine tubular pores; practically no roots; few fine quartz fragments; neutral (field pH 6.93);
clear and smooth boundary to Crtl
Mixed light yellowish brown (10YR 6/4) (70%) and dark gray (10YR 4/1) (30%); many
medium coarse distinct clear yellowish brown (10YR 5/6) and greenish gray (5GB 6/1)
saprolite; slightly gravelly clay; moderate medium and coarse semi angular blocky structure;
moderately sticky and moderately plastic; common fine distinct clay coats mainly on ped
faces; common fine cracks; very few very fine and few fine vesicular and fine simple tubular
pores; practically no roots; many dark spots of Mn oxides and concentration (soft-semihard);
slightly alkaline (field pH 7.64); gradual and smooth boundary to Crt1l

175-200+ Mixed grayish brown (10YR 5/2) (60%), dark gray (10YR 4/1) (20%) and light yellowish
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brown (10YR 6/4) (20%); many medium-coarse distinct clear reddish yellow (7.5YR 5/6)
mottles and greenish gray (SGY 6/1) and greenish gray (SGB 6/1) saprolite; clay; moderate
medium and coarse semi angular blocky structure; moderately sticky and moderately plastic;
common fine distinct clay coats on mainly ped faces; common fine cracks; very few very
fine and common fine vesicular and few fine tubular pores; practically no roots; few Mn
oxide concentrations; neutral (field pH 7.05)

Pedon 9
I Information on the site
Profile symbol :Pedon 9
Soil name :-
Classification : Plinthic Paleudalf
Date of examination : 22 June 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Non Ngam, Tambon Fang Daeng, Amphoe Na Klang, Changwat
Nong Bua Lum Phu ‘
Elevation : Approximately 240 m (MSL)
Map sheet number : 54433 Coordination 48P 02049918, 1902395
Landform :
1. Physiographic position : Middle-low of transition of plain terrace
2.Surrounding land form : Undulating
3.Slope on which profile site :<2% Aspect : Northwest
Land use : Sugarcane , paddy rice
Annual rainfall : Higher than 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Most tropical savanna
Others : Agriculture and settlements

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

11X Profile description
Horizon Depth (cm)
Apg 0-15/20

Bt1 20-55

Btc 55-90

v
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: Residuum derived from weathered sedimentary and metasedimentary rocks
: Moderately well drained

: Moderate

: Slow

: Deeper than 200 cm at time of sampling

Deseription
Mixed brown (7.5YR 5/4) (60%) and brown (7.5YR 4/2) (40%); common fine distinct clear
strong brown (7.5YR 5/8) and common medium distinct clear yellowish red (SYR 4/6)
mottle; clay loam; strong medium and coarse semi angular blocky structure; very hard (dry),
very firm (moist), slightly sticky and moderately plastic; common very fine, fine and few
medium vesicular and few fine tubular pores; common very fine and fine roots; common
traces of dead roots; slightly acid (field pH 6.2); clear and wavy boundary to Btl
Mixed pinkish gray (7.5YR 6/2) (70%) and light brown (7.5YR 6/4) (30%); many medium
and coarse distinct clear red (2.5YR 5/8) mottles and dark brown (7.5 YR 3/3) gravel faces;
clay loam; strong fine and medium subangular blocky structure; hard (dry), firm (moist),
slightly sticky and moderately plastic; common fine faint clay coats on ped faces and pore
walls; few very fine common fine and few medium vesicular and few fine tubular pores; few
very fine and fine roots; common traces of dead roots; moderately acid (field pH 5.7); clear
and smooth boundary to Btc
Pinkish gray (7.5YR 7/2); many medium distinct clear yellowish red (5 YR 5/8), common
medium distinct clear strong brown (7.5YR 5/8) and common medium distinct clear red (2.5
YR 4/8) mottles and black (7.5YR 2.5/1) gravel faces; very gravelly clay loam; strong fine
medium subangular blocky structure; hard (dry), firm (moist), moderately sticky and
moderately plastic; common fine medium faint clay coats on ped faces and pore walls and
nodule surfaces; few very fine cracks and few traces of dead roots; very few very fine
common fine vesicular and few fine simple tubular pores; very few very fine and fine roots;
common fine Fe-Mn nodules and concretions; strongly acid (field pH 5.4); clear and smooth
boundary to Bv1
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Bvl 90-110/120

Bv2 120-135

Bv3 135-160

BCrvt 160-200+

Light gray (10YR 7/1); common fine medium distinct clear yellowish red (5YR 5/8),
common fine prominent clear dark yellowish brown (10 YR 3/6) and common fine medium
distinct clear strong brown (7.5YR 5/8) mottles and black (7.5YR 2.5/1) gravel faces;
gravelly clay; strong fine and medium subangular blocky structure; hard (dry), firm (moist),
moderately sticky and moderately plastic; common medium distinct clay coats on ped faces
and pore walls and nodules surfaces; few fine cracks and common very fine variegated
sands; very few very fine, few fine and medium vesicular pores and few fine simple tubular
pores; practically no roots; common fine Fe-Mn concentrations (slightly hard); strongly acid
(field pH 5.1); clear and broken boundary to Bv2

Light gray (10YR 7/1); common fine medium distinct clear red (10 R 5/8), common fine
medium distinct clear red (2.5YR 5/6) and few fine distinct clear strong brown (7.5YR 5/8)
mottles; slightly gravelly clay; strong medium and coarse semi angular blocky structure; hard
(dry), firm (moist), moderately sticky and moderately plastic; common distinct clay coats
(various sizes) on ped faces and pore walls; common fine cracks; very few very fine, few
fine and medium vesicular and tubular pores; practically no roots; few traces of dead roots
very strongly acid (field pH 4.9); gradual and smooth boundary to Bv3

Light gray (10YR 7/1) (80%) and light greenish gray (10Y 7/1) (20%); many medium to
coarse distinct clear red (2.5YR 4/6) and common medium distinct clear strong brown
(7.5YR 5/6) mottles; clay; strong medium and coarse semi angular blocky structure; hard
(dry), firm (moist), moderately sticky and moderately plastic; common distinct clay coats
(various sizes) on ped faces and pores walls; very few fine cracks; few very fine, fine and
medium vesicular and fine tubular pores; practically no roots; very strongly acid (field pH
4.9); gradual and smooth boundary to BCrvt

Light gray (10YR 7/1) (70%) and light greenish gray (10Y 7/1) (30%); many medium
distinct clear weak red (10R 5/3) and fine to medium distinct clear strong brown (7.5YR 5/6)
and common fine medium distinct clear brownish yellow (10YR 6/6) mottles; clay; strong

. medium and coarse semi angular blocky structure; hard (dry), firm (moist), sticky and

plastic; common distinct medium to coarse clay coats on ped feaces and pore walls; few very
fine, fine and medium vesicular and fine tubular pores; practically no roots; strongly acid
(field pH 5.2)

Pedon 10
I Information on the site
Profile symbol : Pedon 10
Soil name -
Classification : Plinthic Paleudalf
Date of examination : June 22,2015
Described by : Irb Kheoruenromne and project staff
Location : Tambon Na Kham Hai, Amphoe Muang Nong Bua Lum Phu,
Changwat Nong Bua Lam phu
Elevation : Approximately 254 m (MSL)
Map sheet number : 54431 Coordination 48P 0214658E, 1912029V
Landform :
1. Physiographic position : Middle-low transition of plain terrace
2.Surrounding land form : Undulating
3.Slope on which profile site 1<2% Aspect : South

Land use

Annual rainfall
Mean temperature
Climate

Others

: Water melon

: Higher than 1,400 mm

: Approximately 27 °C

: Moist tropical savanna

: Sugarcane, remnants of mixed deciduous forest, and settlements

II General information on the soil

Parent material
Drainage
Permeability
Runoff

: Residuum derived from weathered sedimentary and meta sedimentary rocks
: Moderately well drained

: Moderate

: Moderate
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Depth of ground water

III Profile description

Horizon Depth (cm)

Apl

Ap2

Bicl

Btc2

Bvl

Bv2

Bv3

BCrtv
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0-20

20-40/50

50-65

65-90/110

110-
120/130

130-
140/155

155-
170/180

180-200+

: Deeper than 200 cm at time of sampling

Description
Mixed brown (7.5YR 4/3) (60%) and brown (7.5YR 5/4) (40%); common medium faint
diffuse and yellowish red (5YR 5/6) mottles; sandy loam; moderate fine and medium
subangular blocky structure; hard (dry), firm (moist), slightly sticky and non-plastic; very
few very fine, fine and few medium vesicular pores; common very fine and fine roots;
common traces of dead roots; strongly acid (field pH 5.58); clear and smooth boundary to
Ap2
Mixed reddish brown (5YR 5/4) (60%) and yellowish red (5YR 5/8) (40%); common coarse
distinct clear very dark gray (7.5YR 3/1) mottles; sandy loam; moderate fine and medium
subangular blocky structure; hard (dry), firm (moist), slightly sticky and non plastic; few fine
variegated sandy; few very fine, common fine and few medium vesicular and few fine
simple tubular pores; common very fine and fine roots; common traces of dead roots ;
moderately acid (field pH 5.93); abrupt and wavy boundary to Btcl
Mixed yellowish red (SYR 5/6) (60%) and brown (7.5YR 5/3) (40%) and; black (7.5YR
2.5/1) and dark brown (7.5YR 3/2) gravel faces; very gravelly sandy clay loam; moderate
fine and medium subangular blocky structure; hard (dry), firm (moist), slightly sticky and
slightly plastic; common fine faint clay coats on ped faces and pore walls; common fine and
medium Fe/Mn oxides nodules; few very fine and fine vesicular pores and fine simple
tubular pores; very few vey fine and fine roots; few traces of dead roots; slightly acid (field
pH 6.16); gradual and wavy boundary to Btc2
Light brown (7.5YR 6/4); many coarse prominent clear red (10R 5/8), common medium to
coarse prominent clear red (10R 4/6) mottles and black (10YR 2/1) and dusky red
(10R 3/3) gravel faces; very gravelly clay; strong fine and medium subangular blocky
structure parting along nodule surfaces; hard (dry), firm (moist), moderately sticky and
moderately plastic; many distinct clay coats of variable sizes on ped faces and pore walls;
common fine and medium Fe/Mn oxides nodules and common very fine cracks; very few
very fine and fine vesicular and fine simple tubular pores; very few very fine and fine roots;
few traces of dead roots; slightly acid (field pH 6.23); clear and smooth boundary to Bv1
Light gray (7.5YR 7/1); many medium to coarse distinct clear yellowish red (5YR 5/8),
common coarse distinct clear strong brown (7.5YR 5/6) and common medium distinct clear
brownish yellow (10YR 6/8) mottles; very gravelly clay; strong fine and medium subangular
blocky structure parting along nodules surfaces; hard (dry), firm (moist), moderately sticky
and moderately plastic; many distinct clay coats of variable sizes on ped faces and pore
walls; common fine and medium Fe/Mn oxides nodules and common fine cracks; very few
very fine and few fine vesicular and simple tubular pores; practically no roots; few traces of
dead roots; moderately acid (field pH 5.73); clear and smooth boundary to Bv2
Light gray (7.5YR 7/1) and weak red (10R 4/4) weathered rock; many medium-coarse
distinct clear yellowish red (SYR 5/6), common medium-coarse prominent clear strong
brown (7.5YR 5/8) and common medium-coarse distinct clear brownish yellow (10 YR 6/8)
mottles; very gravelly clay; strong fine and medium subangular blocky structure parting
along nodule surfaces; hard (dry), firm (moist), moderately sticky and moderately plastic;
many distinct clay coats of variable sizes and colsr on ped faces and pore walls; common
fine and medium cracks; few very fine, fine and medium vesicular and simple tubular pores;
practically no roots; few traces of dead roots; moderately acid (field pH 5.88); clear and
smooth boundary to Bv3
Mixed light gray (7.5YR 7/1) (70%), gray (7.5YR 6/1) and pale red (10R 6/2) and weak red
(10R 4/4) weathered rock; many coarse distinct clear (SYR 5/6), common medium to coarse
prominent clear strong brown (7.5YR 5/8) and common medium to coarse distinct clear
brownish yellow (10YR 6/8) mottles; very gravelly clay; strong fine and medium subangular
blocky structure parting along nodule surfaces; hard (dry), firm (moist), moderately sticky
and moderately plastic; many distinct clay coats of variable sizes and colosr on ped faces and
pore walls and few mangans on pore walls; common fine and medium cracks and few
mangans; few very fine and fine and medium vesicular and few fine and medium tubular
pores; practically no roots; few traces of dead roots; moderately acid (field pH 5.96); clear
and smooth boundary to BCrtv
Mixed light gray (7.5YR 7/1) (70%), gray (7.5YR 6/1) (20%) and pale red (10R 6/2) (10%)
and weak red (10R 4/4) weathered rock; common medium to coarse prominent clear strong
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brown (7.5 YR 5/8) and common medium to coarse distinct clear yellowish red (5YR 5/6)
mottles; very gravelly clay; strong fine and medium subangular blocky structure parting
along nodule surfaces; hard (dry), firm (moist), moderately sticky and moderately plastic;
common medium distinct clay coats on pore walls mainly; few fine and medium cracks; few
very fine and fine vesicular pores; practically no roots; common partially weathered rock
fragments; moderately acid (field pH 6.08)

Pedon 11
I Information on the site
Profile symbol : Pedon 11
Soil name -
Classification : Typic Paleudalf
Date of examination : June 22, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Fung Dang, Tambon Fung Dang, Amphoe Na Klang, Changwat Nong
Bua Lum Phu
Elevation : Approximately 257 m (MSL)
Map sheet number : 54431 Coordination 48P 0209906F, 1913677V
Landform :
1. Physiographic position : Middle plain terrace
2.Surrounding land form : Slightly undulating
3.Slope on which profile site : Less than 2% Aspect : East
Land use : Paddy rice, left idle at time of sampling
Annual rainfall : Higher than 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Settlements, eucalyptus

II General information on the soil
Parent material

Drainage
Permeability
Runoff

Depth of ground water

III Profile description
Horizon Depth (cm)

Ap

Btl

Bt2

0-15

15-35

35-65

: Residuum derived from weathered sedimentary and metasedimentary rocks
: Moderately well drained

: Slow

: Slow

: Deeper than 200 cm at time of sampling

Description

Mixed brown (7.5YR 5/3) (80%) and brown (7.5YR 5/2) (20%); many medium to coarse
distinct clear yellowish red (SYR 5/6), common medium to coarse distinct clear reddish
yellow (7.5YR 6/8) and common medium distinct clear reddish brown (2.5YR 4/4) mottles;
clay loam; moderate fine and medium subangular blocky structure; hard (dry), firm (moist),
slightly sticky and moderately plastic; few fine cracks; few very fine, fine and medium
vesicular and fine simple tubular pores; many very fine and fine roots; common traces of
dead roots; strongly acid (filed pH 5.15); clear and smooth boundary to Bt1

Mixed brown (7.5YR 5/3) (60%) and pinkish gray (7.5YR 6/2) (40%); many medium to
coarse distinct clear yellowish red (5 YR 5/6), common medium to coarse distinct clear
reddish yellow (7.5YR 6/8) and common medium distinct clear reddish brown (2.5 YR 4/4)
mottles; sandy clay loam; strong fine and medium subangular blocky structure; hard (dry),
firm (moist), slightly sticky and slightly plastic; common faints fine clay coats mostly on ped
faces mixed with clay bridges among sand grain; common fine variegated sands; common
very fine few fine and medium vesicular and few fine simple tubular pores; common very
fine and fine roots; few traces of dead roots; moderately acid (filed pH 5.80); clear and
smooth boundary to Bt2

Mixed brown (7.5YR 5/4) (70%) and pinkish gray (7.5YR 6/2) (30%); many coarse faint
diffuse yellowish red (SYR 5/8), common coarse faint diffuse red (2.5YR 5/6) and common
fine to medium distinct clear dark brown (7.5YR 3/2) mottles; sandy clay loam; strong
medium and coarse semi-angular blocky structure; very hard (dry), firm (moist), moderately
sticky and moderately plastic; common fine faint clay coats on ped faces and pore walls; few
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Btkl 65-93
Btk2 93-120
Btk3 120-145

Btk4 145-180+

fine and medium cracks and few very fine variegated sands; common very fine and fine
vesicular and few fine simple tubular pores; very few very fine roots and few traces of dead
roots; few spot accumulations of Fe/Mn oxides concentrations; neutral (filed pH 7.25);
gradual and smooth boundary to Bt3

Mixed light brown (7.5YR 6/4) (50%), gray (7.5YR 6/1) (40%) and light reddish brown
(5YR 6/3) (10%); common medium distinct clear strong brown (7.5YR 5/6), common fine to
medium distinct clear yellowish red (5YR 5/8) and common medium distinct clear red (10R
5/6) mottles; sandy clay; strong medium and coarse semi-angular blocky structure; very hard
(dry), very firm (moist), moderately sticky and moderately plastic; common fine faint clay
coat on ped faces and pore walls and common clay bridges among sand grains; few fine and
medium cracks and few very fine variegated sands; common very fine and fine few medium
vesicular and few fine simple tubular pores; few Fe/Mn concretions and nodules; strongly
alkaline (filed pH 8.55); gradual and smooth boundary to Bt4

Mixed light gray (7.5YR 7/1) (70%), pale red (2.5YR 7/2) (20%) and light brown 7.5YR
6/3) (10%); many medium prominent clear red (10R 4/6) and common medium distinct clear
strong brown (7.5YR 5/6) mottles; sandy clay; strong medium and coarse semi-angular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common medium distinct clay coats on pore walls and nodule surfaces; few fine and
medium cracks and few very fine variegated sands; common very fine and fine, few medium
vesicular and very few fine simple tubular pores; common fine nodules and concentrations
and common very fine variegated sands; very strongly alkaline (filed pH 9.22); gradual and
smooth boundary to Bt5

Light gray (7.5YR 7/1) and reddish brown (2.5YR 4/4) and black (10YR 2/1)gravel faces;
common fine to medium distinct clear weak red (10R 4/4), common medium distinct clear
reddish yellow (7.5YR 6/8) and few medium faint clear yellowish brown (10YR 5/8)
mottles; slightly gravelly clay; strong medium and coarse subangular blocky structure; very
hard (dry), very firm (moist), moderately sticky and moderately plastic; many medium and
large distinct clay coats on faces crack surfaces and pore walls and nodules surfaces;
common cracks of various sized; few very fine and fine common medium vesicular pores
and few tubular pores of various sizes; few spots of fine nodules and concretions; strongly
alkaline (filed pH 8.83); clear and smooth boundary to Bt6

Light gray (7.5YR 7/1); many medium distinct clear yellowish red (5YR 5/6), common
medium distinct clear dark reddish gray (SYR 4/2) and common medium distinct clear
strong brown (7.5YR 5/8) mottles; clay; strong medium coarse subangular blocky structure;
very hard (dry), very firm (moist), moderately sticky and moderately plastic; many medium
and large distinct clay coats on crack surfaces and pore walls and nodule surfaces; common
cracks of various sizes; common very fine and fine few medium vesicular and few tubular
pores of various sizes and common very fine variegated sands; few spot accumulations of
Fe/Mn oxides; strongly alkaline (filed pH 8.52)

Pedon 12
I Information on the site
Profile symbol : Pedon 12
Soil name T~
Classification : Plinthic Hapludalf
Date of examination : June 20, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Ban Kham, Tambon Ban Kham, Amphoe Muang Nong Bua Lum Phu,
Changwat Nong Bua Lum Phu
Elevation : Approximately 212 m (MSL)
Map sheet number : 54432 Coordination : 48P 0231557, 1892156
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site :3% Aspect : South

Land use
Annual rainfall

: Paddy field, left idle under local grasses
: Approximately 1,400 mm
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Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Paddy rice, sugarcane and settlements

II General information on the soil

Parent material : Wash over residuum derived from sedimentary rock
Drainage : Well drained
Permeability :Moderate
Runoff : Moderate
Depth of ground water : Deeper than 200 cm at time of sampling
111 Profile description
Horizon Depth (cm) Description
Ap 0-20/30  Strong brown (7.5YR 4/6) (60%) and brown (7.5YR 5/4) (40%); few fine distinct reddish

yellow (5YR 4/6) mottles; sandy loams; moderately weak fine and medium subangular
blocky structure; slightly hard (dry), firm (moist), slightly sticky and slightly plastic; some
clay bridges among sand grains; common fine variegated sands; common very fine vesicular
pores; many very fine, fine and medium roots; common traces of dead roots; strongly acid
(field pH 5.5); clear and wavy boundary to Bt
Bt 30-55 Mixed yellowish red (5YR 5/8) (10%), yellowish brown (10YR 5/8) (50%) and brownish

yellow (10YR 6/6) (40%); common medium distinct red (2.5YR 4/8) mottles; sandy clay
loam; moderate fine and medium subangular blocky structure; hard (dry), firm (moist),
moderately sticky and moderately plastic; few fine faint clay coats on ped faces and
common -clay bridges among sand grains; few variegated sands and fine cracks; few very
fine and common fine vesicular and few simple tubular pores; few very fine, fine and
medium roots; few traces of dead roots; strongly acid (field pH 5.5); abrupt and smooth
boundary to Btc

Btc 55-70  Mixed strong brown (7.5YR 5/8) (60%), dark yellowish brown (10YR 3/6) (10%), and
brownish yellow (10YR 6/6) (30%); gravelly sandy clay loam; moderate fine and medium
subangular blocky structure; hard (dry), firm (moist), moderately sticky and moderately
plastic; common fine and medium faint clay coats on ped faces and nodules surfaces; many
pisoliths of Fe-Mn oxides nodules and concretion; very few very fine and few fine vesicular
pores; few very fine and fine roots; few traces of dead roots; strongly acid (field pH 5.5);
clear and smooth boundary to Bvl

Bvl 70-100  Mixed pale red (2.5YR 7/2) (50%), light reddish brown (5YR 6/4) (30%), dark yellowish
brown (10YR 3/6) (15%) and brownish yellow (10YR 6/8) (5%); sandy clay loam; strong
medium and coarse semi angular blocky structure; very hard (dry), very firm (moist),
moderately sticky and moderately plastic; common fine and medium distinct clay coats on
ped faces and pore walls; common sport accumulations of Fe-oxides and clay; very few very
fine and few fine vesicular and tubular pores; practically no roots; very few traces of dead
roots; strongly acid (field pH 5.5); clear and smooth boundary to Bv2

Bv2 100-130  Mixed light reddish brown (2.5YR 6/4) (15%), light gray (7.5YR 7/1) (50%), dark yellowish
brown (10YR 3/6) (5%) and brownish yellow (10 YR 6/6) (30%); sandy clay loam; strong
medium and coarse semi angular blocky structure; very hard (dry), very firm (moist),
moderately sticky and moderately plastic; few fine faint clay coats on pore walls and
common clay bridges among sand grains; common spot accumulations of reddish brown Fe-
oxides and clay; very few very fine and common fine vesicular and few fine tubular pores;
practically no roots; strongly acid (field pH 5.5); clear and smooth boundary to BCrt1

BCrtl 130-160  Mixed pinkish gray (SYR 6/2) (50%), brown (10YR 4/3) (30%) and brownish yellow
(10YR 6/6) (20%); sandy loam; strong medium and coarse angular blocky structure; very
hard (dry), firm (moist), slightly sticky and non- plastic; very few medium distinct clay coats
on ped faces; compact patches of sand grains; few very fine and common fine vesicular
pores; practically no roots; strongly acid (field pH 5.5); clear and smooth boundary to BCrt2

BCrt2 160-200 Mixed pink (5YR "7/3) (10%), brownish yellow (10YR 6/8) (30%), and light gray
(10YR 7/2) (60%); sandy clay loam; strong medium and coarse semi-angular blocky
structure; very hard (dry), firm (moist); moderately sticky and moderately plastic; few fine
faint clay coats on ped faces and common clay bridges among sand grains; few medium spot
accumulations of reddish brown Fe-oxides; very few very fine and common fine vesicular
pores; practically no roots; very strongly acid (field pH 5.5)
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Pedon 13
I Information on the site
Profile symbol : Pedon 13
Soil name -
Classification : Plinthic Paleudalf
Date of examination : July 10, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Nong Song Hong, Tambon Na Ma Fuang, Amphoe Muang Nong Bua
Lum Phu, Changwat Nong Bua Lum Phu
Elevation : Approximately 220 m (MSL)
Map sheet number : 55424 Coordination : 48P 0236560F, 1884166N
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site  : 3% Aspect : South
Land use : Sugarcane
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Paddy rice, agriculture and settlements
II General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than 200 cm at time of sampling

III Profile description
Horizon Depth (cm)

Apl 0-20
Ap2 20-40

Bt 40-60
Bt2 60-85
B13 85-115

Description
Mixed light red (2.5YR 6/6) (10%) and yellowish red (SYR 4/6) (90%); sandy loam;
moderately weak fine and medium subangular blocky structure; slightly hard (dry), firm
(moist), slightly sticky and slightly plastic; common fine variegated sands; common very fine
and fine vesicular pores; many very fine and fine and few medium roots; common traces of
dead roots; moderately acid (field pH 6.0); clear and smooth boundary to Ap2
Mixed reddish brown (SYR 5/4) (80%) and pink (5YR 7/3) (20%); sandy loam; moderate
fine and medium subangular blocky structure; slightly hard (dry), firm (moist), slightly sticky
and non- plastic; common fine variegated sands; common very fine and fine vesicular pores;
common very fine and few medium roots; common traces of dead roots; slightly acid (field
pH 6.5); abrupt and smooth boundary to Bt1
Mixed light reddish brown (2.5YR 6/4) (20%) and strong brown (7.5YR 5/6) (80%); sandy
loam; strong coarse semi angular blocky structure; very hard (dry), firm (moist), slightly
sticky and slightly plastic; few fine faint clay coats on ped faces and pore walls and common
clay bridges among sand grains; few fine cracks and common variegated sands; very few
very fine and common fine vesicular pores; few very fine and fine roots; few traces of dead
roots; neutral (field pH 7.0); diffuse and smooth boundary to Bt2
Mixed light reddish brown (2.5YR 6/4) (20%) and strong brown (7.5YR 5/6) (80%); sandy
loam; strong coarse semi angular blocky structure; very hard (dry), firm (moist), slightly
sticky and slightly plastic; few fine faint clay coats on ped faces and pore walls and common
clay bridges among sand grains; few fine cracks and common variegated sands; very few
very fine and common fine vesicular pores; very few very fine and fine roots; few traces of
dead roots; moderately alkaline (field pH 8.0); diffuse and smooth boundary to Bt3

Mixed light reddish brown (2.5YR 6/4) (70%), light reddish brown (2.5YR 7/3) (10%) and
yellow (10YR 7/8) (20%); sandy loam; strong coarse semi angular blocky structure; very
hard (dry), firm (moist), slightly sticky and slightly plastic; few fine faint clay coats on ped
faces and pore walls and common clay bridges among sand grains and some silt patches;
very few fine cracks and common variegated sand; very few very fine and few fine vesicular
pores; very few very fine and fine roots; few traces of dead roots; moderately alkaline (field
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pH 8.0); abrupt and smooth boundary to Bv

Bv 115-140  Mixed red (2.5YR 4/8) (20%), light reddish brown (2.5YR 7/3) (60%) and brownish yellow
(10YR 6/6) (20%); loamy sand; strong medium and coarse subangular blocky structure; very
hard (dry), firm (moist), non- sticky and non- plastic; common fine and medium clay coats
on ped faces, pore walls and nodule surfaces; many nodules and concretions of Fe-Mn
oxides; very few very fine, few fine and medium vesicular pores; very few very fine and fine
roots; few traces of dead roots; moderately alkaline (field pH 8.0); abrupt and smooth
boundary to 2Bt

2Bt4 150-170  Mixed light red (2.5YR 6/8) (60%), pale red (2.5R 7/2) (10%) and light red (2.5YR 7/6)
(30%); silty clay; strong medium and coarse semi-angular blocky structure; very hard (dry),
firm (moist), moderately sticky and moderately plastic; common fine and medium faint clay
coats on ped faces and pore walls; few fine cracks and Fe-Mn oxides nodules; very few very
fine, few fine and medium vesicular pores; practically no roots; few traces of dead roots and
some silt patches; moderately alkaline (field pH 8.0); clear and smooth boundary to 2BCrt

2BCrt 170-200+ Mixed light red (2.5YR 6/8) (50%), light red (2.5YR 7/8) (30%) and light gray (10YR 7/1)
(20%); sandy clay loam; strong medium and coarse semi angular blocky structure; very hard
(dry), firm (moist), moderately sticky and moderately plastic; common fine and medium
distinct clay coats on ped faces and pore walls; common fine cracks; very few very fine, few
fine and medium vesicular and few tubular pores; practically no roots; moderately alkaline

(field pH 8.0);
Pedon 14

I Information on the site

Profile symbol : Pedon 14

Soil name -

Classification : Plinthic Paleudalf

Date of examination :July 9, 2015

Described by : Irb Kheoruenromne and project staff

Location : Ban Sri Som Boon, Tambon Kud Doo, Amphoe Non Sang, Changwat

Nong Bua Lum Phu

Elevation : Approximately 195 m (MSL)

Map sheet number : 55424 Coordination : 48P 0241627, 1876705

Landform

1. Physiographic position : Middle-low terrace transition

2.Surrounding land form : Undulating

3.Slope on which profile site :3% Aspect : East

Land use : Paddy land turning to sugarcane

Annual rainfall : Approximately 1,400 mm

Mean temperature : Approximately 27 °C

Climate : Moist Tropical savanna

Others : Agriculture and settlements, rain trees, mixed deciduous forest remnants
II General information on the soil

Parent material : Residuum derived from sedimentary and metasedimentary rocks

Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water : Deeper than 200 cm at time of sampling
11X Profile description

Horizon Depth (cm) Description

Ap 0-20 Brown (7.5YR 4/4); few fine distinct red (2.5YR 4/6) mottles; sandy loam; moderate weak

fine and medium subangular blocky structure; slightly hard (dry), firm (moist), moderately
sticky and moderately plastic; common fine variegated sands; common very fine and fine
vesicular pores; many very fine and fine roots; common traces of dead roots and few
charcoal fragments; strongly acid (field pH 5.5); abrupt and smooth boundary to Bv1l
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Bvl 20-45 Mixed yellowish red (5YR 4/6) (80%) and pinkish gray (5YR 7/1) (20%); common fine
distinct reddish yellow (7.5YR 7/8) and common fine distinct dark yellowish brown
(10YR 3/6) mottles; gravelly sandy clay loam; strong coarse subangular blocky structure;
very hard (dry), firm (moist), moderately sticky and moderately plastic; common fine and
medium distinct clay coats on ped faces and nodules surfaces; many few Mn concretions and
nodules; very few very fine and fine vesicular pores; few very fine and fine roots; few traces
of dead roots; strongly acid (field pH 5.5); gradual and smooth boundary to Bv2
Bv2 45-80  Mixed red (2.5YR 4/6) (20%), light reddish brown (5YR 6/4) (50%) and pinkish gray (SYR
7/2) (30%); few fine distinct dark red (2.5YR 3/6) mottles; gravelly silty clay loam; strong
medium and coarse subangular blocky structure; hard (dry), firm (moist), moderately sticky
and moderately plastic; common fine and medium distinct clay coats on ped faces and
nodule surfaces; many Fe Mn concretions and nodules; very few very fine and common fine
vesicular pores and few fine tubular pores; very few very fine and fine roots; few traces of
dead roots; strongly acid (field pH 5.5); abrupt and smooth boundary to Bt
Bt 80-115  Mixed strong brown (7.5YR 5/8) (80%), pinkish gray (7.5YR 6/2) (10%) and pink
(7.5YR 7/4) (10%); silty clay; strong medium and coarse semi angular blocky structure; very
hard (dry), firm (moist), moderately sticky and moderately plastic; common fine and
medium distinct clay coats on ped faces and nodules surfaces; common white patches of
CaCO; accumulation and common very fine and fine variegated sands; very few very fine
and common fine vesicular pores and few fine tubular pores; few very fine and fine roots;
few traces of dead roots; moderately alkaline (field pH 8.0); clear and smooth boundary to
Btc
tc 115-145  Mixed yellowish red (SYR 4/6) (70%), pinkish gray (7.5YR 7/2) (10%) and dark yellowish
brown (10YR 4/6) (20%); few fine distinct light red (2.5YR 6/8) mottles; silty clay; strong
medium and coarse semi angular blocky structure; hard (dry), firm (moist), moderately
sticky and moderately plastic; very few very fine and fine faint clay coats on ped faces and
pore walls; common white patches of CaCOs accumulations and common very fine and fine
variegated sands; very few very fine and few fine vesicular pores; few very fine and fine
roots; moderately alkaline (field pH 8.0); clear and smooth boundary to BCrt
BCrt 145-170  Mixed yellowish red (SYR 4/6) (20%), pinkish gray (SYR 6/2) (10%) and dark yellowish
brown (10YR 3/4) (70%); silty clay; strong medium and coarse semi-angular blocky
structure; hard (dry), firm (moist), moderately sticky and moderately plastic; common fine
and medium faint clay coats on ped faces and common clay bridges among sand grains;
common white patches of CaCOj; accumulations and common very fine and fine variegated
sands; few very fine and common fine vesicular pores; few very fine and fine roots;
moderately alkaline (field pH 8.0); clear and smooth boundary to Crt
Crt 170-200 Mixed reddish (2.5YR 4/3) (70%) and pinkish gray (7.5YR 7/2) (30%); common fine
distinct light red (2.5YR 6/8); silty clay; strong medium and coarse semi angular blocky
structure; hard (dry), firm (moist), moderately sticky and moderately plastic; very few very
fine and fine faint clay coats on ped faces and pore walls; common white patches of CaCOs
accumulations and common very fine and fine variegated sands; very few very fine and few
fine vesicular pores; practically no roots; moderately alkaline (field pH 8.0)

Pedon 15
I Information on the site
Profile symbol : Pedon 15
Soil name -
Classification : Typic Paleudalf
Date of examination : July 9, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Hua Kwua, Tambon Kud Doo, Amphoe Non Sang, Changwat Nong
Bua Lum Phu
Elevation : Approximately 190 m (MSL)
Map sheet number 155424 Coordination : 48P 0243336F, 1871159
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site :3% Aspect : Southeast
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Land use : Sugarcane

Annual rainfall : Approximately 1,400 mm

Mean temperature : Approximately 27 °C

Climate : Tropical savanna

Others : Betel nut, mango, bamboo and settlements

II General information on the soil

Parent material : Wash over residuum derived from sedimentary rock
Drainage : Well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than 200 cm at time of sampling
11X Profile description
Horizon Depth (cm) Description
Ap 0-20 Mixed strong brown (7.5YR 5/6) (60%) and reddish yellow (7.5YR 6/6) (40%); few fine

distinct red (2.5YR 4/8) and common medium distinct brownish yellow (10YR 6/8) mottles;
sandy loam; moderately weak fine and medium subangular blocky structure; slightly hard
(dry), firm (moist), slightly sticky and non-plastic; common fine variegated sands; common
very fine and fine vesicular pores; many very fine and fine and few medium roots; common
traces of dead roots; moderately acid (field pH 6.0); abrupt and smooth boundary to Btd1

Btdl 20-45 Mixed reddish brown (5YR 5/3) (30%), yellowish red (SYR 5/6) (60%) and light reddish
brown (5YR 6/4) (10%); sandy loam; strong coarse subangular blocky structure; very hard
(dry), firm (moist), slightly sticky and non-plastic; very few fine faint clay coats on pore
walls; common fine variegated sands; few very fine and fine vesicular pores; very few very
fine and fine roots; few traces of dead roots; slightly acid (field pH 6.5); diffuse and smooth
boundary to Btd2

Btd2 45-70  Mixed strong brown (7.5YR 5/6) (10%), reddish yellow (7.5YR 6/8) (80%) and pink (7.5YR
7/4) (10%); sandy loam; strong coarse subangular blocky structure; very hard (dry), firm
(moist), slightly sticky and slightly plastic; few very fine faint clay coats on ped faces and
distinct clay coats on crack surfaces; dark spot accumulations of Mn concretions; very few
very fine and few fine vesicular pores; practically no roots; common traces of dead roots;
moderately alkaline (field pH 8.0); abrupt and wavy boundary to Btc

Btc 70-100  Mixed pink (5YR 7/3) (20%), reddish yellow (7.5YR 6/8) (70%) and light gray (7.5YR 7/1)
(10%); sandy clay loam; strong fine and medium subangular blocky structure; hard (dry),
firm (moist), moderately sticky and moderately plastic; common large distinct clay coats on
ped faces and clay bridges; common variegated sands, many Fe-Mn nodules and
accumulations; very few very fine and common fine vesicular and few fine simple tubular
pores; practically no roots; some traces of dead roots; moderately alkaline (field pH 8.0);
abrupt and wavy boundary to Crtl

Crtl 100-130  Mixed light reddish brown (2.5YR 6/4) (10%), light red (2.5YR 6/8) (60%) and light reddish
gray (2.5YR 7/1) (30%); few fine distinct dark red (2.5YR 3/6); sandy clay loam; strong
coarse angular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common large distinct clay coats on crack surfaces and common clay
bridges among sand grains; common fine variegated sands; very few very fine and common
fine vesicular pores; practically no roots; some traces of dead roots; moderately alkaline
(field pH 8.0); diffuse and smooth boundary to Crt2

Crt2 130-160  Mixed light red (2.5YR 6/8) (60%) and very dark gray (SYR 3/1) (40%); sandy clay loam;
strong coarse angular blocky structure; very hard (dry), very firm (moist), moderately sticky
and moderately plastic; common large distinct clay coats on crack surfaces and common clay
bridges among sand grains; common fine variegated sands; very few very fine and common
fine vesicular pores; practically no roots; some traces of dead roots; moderately alkaline
(field pH 8.0); diffuse and smooth boundary to Crt3

Crt3 160-200 Mixed pink (SYR 7/3) (10%), yellowish brown (10YR 5/8) (60%) and light gray
(10YR 7/1) (30%); sandy clay loam; strong coarse angular blocky structure; very hard (dry),
very firm (moist), moderately sticky and moderately plastic; common distinct clay bridges
among sand grains; common fine variegated sands; very few very fine and few fine vesicular
and simple tubular pores; practically no roots; some traces of dead roots; moderately alkaline
(field pH 8.0)
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I Information on the site

Pedon 16

Profile symbol : Pedon 16

Soil name :-

Classification : Plinthic Hapludalf

Date of examination :July 9, 2015

Described by : Irb Kheoruenromne and project staff

Location : Ban Nong Rang Jarn Pharng, Tambon Nong Rue, Amphoe Non Sang,
Changwat Nong Bua Lum Phu

Elevation : Approximately 192 m (MSL)

Map sheet number : 55424 Coordination : 48P 0232225F, 1864564N

Landform

1. Physiographic position : Dissected footslope (upper)

2.Surrounding land form : Undulating

3.Slope on which profile site :2% Aspect : Northeast

Land use

Annual rainfall
Mean temperature
Climate

Others

: Sugarcane, left idle at time of sampling
: Approximately 1,400 mm

: Approximately 27 °C

: Moist tropical savanna

: Agriculture and settlements

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

III Profile description
Horizon Depth (cm)
Ap 0-30

Bvi 30-55/60

Bv2 60-90
Crtl 90-115
Crl 115-140

Cr2 140-170+

: Colluvium and residuum from weathered sedimentary rock
: Moderately well drained

: Moderate

: Slow

: Deeper than >170 cm at time of sampling

Description
Mixed strong brown (7.5YR 5/8) (10%), dark yellowish brown (10YR 3/6) (80%), and
yellowish brown (10YR 5/6) (10%); slightly gravelly clay; moderate fine and medium
subangular blocky structure; hard (dry), firm (moist), moderately sticky and moderately
plastic; many very fine and fine and few medium roots; common traces of dead roots;
moderately acid (field pH 6.0); clear and smooth boundary to Bvl
Mixed dark red (2.5YR 3/6) (20%), Strong brown (7.5YR 5/8) (60%), and yellowish brown
(10YR 5/8) (20%); gravelly clay; moderate fine and medium subangular blocky structure;
hard (dry), firm (moist), moderately sticky and moderately plastic; common very fine and fine
roots; common traces of dead roots; moderately acid (field pH 6.0); clear and wavy boundary
to Bvl
Dark red (2.5YR 3/6) (80%), gray (5YR 6/1) (10%) and yellowish brown (10YR 5/4) (10%);
silty clay; strong medium and coarse semi angular blocky structure; hard (dry), firm (moist),
moderately sticky and moderately plastic; common medium and large distinct clay coats on
ped faces and pore walls; few fine cracks; very few very fine and few medium vesicular and
few tubular pores; few very fine and fine roots; strongly acid (field pH 5.5); clear and smooth
boundary to Crtl
Mixed dark yellowish brown (10YR 3/6) (80%), yellowish brown (10YR 5/6) (10%) and
light gray (10YR 7/2) (10%)); silty clay loam; strong medium and coarse semi-angular blocky
structure; hard (dry), firm (moist), moderately sticky and moderately plastic; common fine
and medium distinct clay coats on ped faces and pore walls; few fine cracks; very few very
fine and few fine vesicular and fine simple tubular pores; practically no roots; moderately acid
(field pH 6.0); clear and smooth boundary to Crl
Mixed dark yellowish brown (10YR 4/4) (80%), dark yellowish brown (10YR 4/6) (10%)
and light gray (10YR 7/2) (10%); silty clay loam; moderate fine and medium subangular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic; common
fine and medium distinct clay coats on ped faces and pore walls; few very fine cracks;
common very fine and fine vesicular and few fine simple tubular pores; practically no roots;
moderately acid (field pH 6.0); gradual and smooth boundary to Cr2
Mixed light gray (7.5YR 7/1) (20%), and dark yellowish brown (10YR 4/4) (80%); silty clay
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loam; mainly weathered rock retairing original rock structure; bard (dry), firm (moist),
slightly sticky and slightly plastic; practically no roots; neutral (field pH 6.8)

Pedon 17
I Information on the site
Profile symbol : Pedon 17
Soil name e
Classification : Typic Paleudalf
Date of examination : July 9, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Nong Bua Tai, Tambon Pa Mai Ngarm, Amphoe Muang Nong Bua
Lum Phu, Changwat Nong Bua Lum Phu
Elevation : Approximately 188 m (MSL)
Map sheet number : 54421 Coordination : 48P 0220305F, 1874026
Landform
1. Physiographic position : High terrace
2.Surrounding land form : Undulating
3.Slope on which profile site 2% Aspect : South
Land use : Sugarcane (new) from paddy rice
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist Tropical savanna
Others : Tamarind, betel nut, agriculture and settlements
II General information on the soil
Parent material : Residuum
Drainage : Well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than >160 cm at time of sampling

III Profile description
Horizon Depth (cm)

Ap

Btl1

Bt2

Bt3

0-22

22-45

45-70

70-100

Description

Mixed red (2.5YR 5/6) (20%), and brown (7.5YR 4/4) (80%); clay loam; moderate fine and
medium subangular blocky structure; slightly hard (dry), firm (moist), moderately sticky and
moderately plastic; few fine cracks and fine variegated sands; few very fine, common fine
vesicular pores; common very fine and fine roots; common traces of dead roots and few
charcoal fragments; strongly acid (field pH 5.5); clear and smooth boundary to Btl

Mixed red (2.5YR 4/8) (40%), and brown (7.5YR 5/4) (60%); clay; moderate fine and
medium subangular blocky structure; slightly hard (dry), firm (moist), moderately sticky and
moderately plastic; common medium faint clay coats on ped faces and pore walls; few fine
cracks; common very fine and fine vesicular pores; few very fine and fine roots; few traces
of dead roots and few charcoal fragments; moderately acid (field pH 6.0); gradual and
smooth boundary to Bt2

Mixed red (2.5YR 4/6) (50%), light reddish gray (2.5YR 7/1) (20%), and yellowish red
(5YR 4/6) (30%); silty clay loam; moderate fine and medium subangular blocky structure;
hard (dry), firm (moist), moderately sticky and moderately plastic; common medium distinct
clay coats on ped faces and pore walls; common fine cracks; common very fine and fine and

_ few medium vesicular pores; few fine roots; few traces of dead roots; strongly acid (field pH

5.5); clear and smooth boundary to Bt3

Mixed yellowish red (SYR 5/8) (70%), light brown (7.5YR 6/4) (10%), reddish yellow
(7.5YR 6/6) (10%), and light gray (10 YR 7/2) (10%); silty clay; strong medium and coarse
semi angular blocky structure; hard (dry), firm (moist), moderately sticky and moderately
plastic; common fine faint and distinct clay coats on ped faces and pore walls; common fine
cracks; common very fine and fine vesicular and few fine simple tubular pores; very few fine
roots; moderately acid (field pH 6.0); clear and smooth boundary to BCrt
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BCrt

Crt

100-130

130-160+

Mixed reddish brown (2.5YR 4/4) (80%) and brown (10YR 5/3) (20%); silty clay; strong
medium and codrse semi angular blocky structure; very hard (dry), firm (moist), sticky and
plastic; common fine faint clay coats on ped faces and pore walls; common fine cracks; few
very fine and fine and medium vesicular and fine simple tubular pores; practically no roots;
moderately alkaline (field pH 8.0); clear and smooth boundary to Crt

Mixed dark reddish brown (2.5YR 3/3) (80%) and gray (10YR 6/1) (20%)); silty clay loam;
moderate fine and medium and mixed with weather rock retaining original rock structure;
very hard (dry), firm (moist), sticky and plastic; few fine faint clay coats on ped faces and
pore walls and some rock structure surfaces; few cracks; very few very fine and few fine
vesicular and fine simple tubular pores; practically no roots; moderately alkaline (field pH
8.0)

Pedon 18
I Information on the site
Profile symbol : Pedon 18
Soil name -
Classification : Plinthic Paleudalf
Date of examination : July 20, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Din Sai On, Tambon Hua Na, Amphoe Muang Nong Bua Lum Phu,
Changwat Nong Bua Lum Phu
Elevation : Approximately 208 m (MSL)
Map sheet number 154421 Coordination : 48P 0219233E, 1884395N
Landform
1. Physiographic position : Dissected footslope (lower)
2.Surrounding land form : Undulating
3.Slope on which profile site 3% Aspect : Northwest
Land use : Sugarcane, relatively poor stand
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Agriculture and settlements, Eucalyptus spp, neem and remnants of mixed

deciduous species

II General information on the soil
Parent material

Drainage
Permeability
Runoff

Depth of ground water

I Profile description

Horizon Depth (cm)

Apl

Ap2

Btdl

v
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0-20

20-40

40-75

: Wash over residuum derived from weathered sedimentary rock
: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

Description

Dark yellowish brown (10YR 4/6); sandy loam; moderate weak fine and medium subangular
blocky structure; slightly hard (dry), firm (moist), non- sticky and non- plastic; common fine
variegated sands; few very fine and common fine vesicular pores; many very fine and fine
and medium roots; common traces of dead roots; moderately acid (field pH 6.0); clear and
smooth boundary to Ap2

Mixed yellowish brown (10YR 5/6); sandy loam; strong fine and medium subangular blocky
structure; hard (dry), firm (moist), slightly sticky and non-plastic; common fine variegated
sands and some rounded quartz fragments; few very fine and common fine vesicular pores;
common very fine, fine and medium roots; common traces of dead roots; moderately acid
(field pH 6.0); abrupt and smooth boundary to Ap2

Mixed yellowish brown (10YR 5/8) (80%), and light yellowish brown (10YR 6/4) (20%);
few fine distinct dark reddish gray (5YR 4/2) mottles; sandy clay loam; strong coarse semi
angular blocky structure; very hard (dry), firm (moist), slightly sticky and slightly plastic;
very few medium faint clay coats on ped faces and few clay bridges among sand grains;
common very fine and fine variegated sands; very few very fine and many fine vesicular
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Btd2 75-110
Bvl 110-140
Bv2 140-170

Bv3 170-200+

pores; very few very fine and fine roots; few traces of dead roots; slightly acid (field pH 6.5);
gradual and smooth boundary to Btd2 .

Mixed pale red (2.5YR 7/2) (10%), pale brown (10YR 6/3) (20%), and brownish yellow
(10YR 6/6) (70%); common fine distinct yellow red (5 YR 5/8) mottles; sandy clay loam;
strong coarse semi angular blocky structure; very hard (dry), firm (moist), moderately sticky
and moderately plastic; very few medium faint clay coats on ped faces and few clay bridges
among sand grains; common very fine and fine variegated sands and line accumulation of
dark clayey materials; very few very fine and common fine vesicular pores; very few very
fine and fine roots; common traces of dead roots; slightly acid (field pH 6.5); abrupt and
smooth boundary to Bvl

Mixed pale red (2.5YR 7/2) (60%), strong brown (7.5YR 5/8) (30%), and yellowish brown
(10YR 5/8) (10%); gravelly sandy clay loam; strong coarse semi angular blocky structure;
very hard (dry), firm (moist), moderately sticky and moderately plastic; common fine and
medium faint clay coats on ped faces and common clay bridges; few fine cracks, many
patches of Fe-oxide accumulations; very few very fine and few fine vesicular and fine simple
tubular pores; few very fine and fine variegated sands and common pisolith of Fe-oxides;
practically no roots; slightly acid (field pH 6.5); clear and smooth boundary to Bv2

Mixed dark red (2.5YR 3/6) (10%), reddish gray (2.5YR 6/1) (50%), and yellowish brown
(10YR 5/8) (40%); gravelly sandy clay loam; strong coarse semi-angular blocky structure;
very hard (dry), firm (moist), moderately sticky and moderately plastic; common fine and
medium faint clay coats on ped faces and common clay bridges; few fine cracks, many
patches of Fe-oxides accumulations; very few very fine and few fine vesicular and fine
simple tubular pores; practically no roots; slightly acid (field pH 6.5); clear and smooth
boundary to Bv3

Mixed red (2.5YR 4/6) (5%), gray (5YR 6/1) (60%), and yellowish brown (10YR 5/8)
(35%); slightly gravelly sandy clay loam; strong coarse semi angular blocky structure; very
hard (dry), firm (moist), moderately sticky and moderately plastic; common fine and
medium distinct clay coats on ped faces and common clay bridges; common spots of Fe-
oxides accumulation and few fine cracks; very few very fine and few fine vesicular and fine
simple tubular pores; practically no roots; slightly acid (field pH 6.5)

Pedon 19
I Information on the site
Profile symbol : Pedon 19
Soil name -
Classification : Plinthic Hapludalf
Date of examination : July 20, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Non Riang, Tambon Ban Phrao, Amphoe Muang Nong Bua Lum Phu,
Changwat Nong Bua Lum Phu
Elevation : Approximately 220 m (MSL)
Map sheet number 154432 Coordination : 48P 0220962, 1890750
Landform
1. Physiographic position : Middle-low terrace transition (Upper)
2.Surrounding land form : Undulating
3.Slope on which profile site :3% Aspect : Southwest

Land use

Annual rainfall
Mean temperature
Climate

Others

: Sugarcane, relatively poor stand

: Approximately 1,400 mm

: Approximately 27 °C

: Moist tropical savanna

: Paddy rice, remnants of mixed deciduous species and settlements

1Y General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

: Wash over residuum derived from weathered sedimentary rock
: Well drained

: Moderate

: Moderate

: Deeper than >140 cm at time of sampling
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I Profile description
Horizon Depth (cm) Description

Ap 0-28/30  Mixed strong brown (7.5YR 4/6) (80%) and very dark brown (7.5YR 2.5/2) (20%); sandy
loams; moderately weak fine and medium subangular blocky structure; slightly hard (dry),
and firm (moist), non-sticky and non- plastic; common very fine to fine variegated sands;
very few very fine and common fine vesicular pores; many very fine, fine and medium roots;
common traces of dead roots; moderately acid (field pH 6.0); clear and smooth boundary to
Bt

Bt 30-45 Mixed light reddish brown (5YR 6/4) (10%) strong brown (7.5YR 5/8) (30%) and yellowish
brown (10YR 5/8) (60%); sandy loams; strong fine and medium subangular biocky structure;
hard (dry), and firm (moist), non-sticky and non- plastic; few fine faint clay coats on ped
faces and clay bridges among sand grains; common very fine to fine variegated sands; very
few very fine and few fine vesicular pores; few very fine and common fine roots; common
traces of dead roots; moderately acid (field pH 6.0); abrupt and smooth boundary to Bv1

Bvl 45-75  Mixed red (2.5YR 4/6) (10%), dark yellowish brown (10YR 4/6) (60%) and brownish
yellow (10YR 6/6) (30%); gravelly silty clay loam; strong fine and medium subangular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common medium distinct clay coats on ped faces and nodule surfaces; many nodules
and concretions of Fe, Mn oxides; very few very fine and few fine vesicular and fine simple
tubular pores; few very fine and fine roots; few traces of dead roots; moderately acid (field
pH 6.0); clear and smooth boundary to Bv2

Bv2 75-110  Mixed dark red (2.5YR 3/6) (30%), brownish yellow (10YR 6/8) (20%), and light gray
(10YR 7/2) (50%); sandy clay loam; strong medium and coarse semi-angular blocky
structure; hard (dry), very firm (moist),moderately sticky and moderately plastic; common
fine faint clay coats on ped faces and few clay bridges; many nodules and concretions of Fe,
Mn oxides and few fine cracks; very few very fine and few fine vesicular and fine simple
tubular pores; few very fine and fine roots; few traces of dead roots; moderately acid (field
pH 6.0); abrupt and smooth boundary to Crt

Crt 110-140+ Mixed light gray (10R 7/1) (70%), Red (2.5YR 4/8) (10%), Dark brown (7.5YR 3/2) (10%)
and Reddish yellow (7.5 YR 6/8) (10%); loamy sand; strong medium and coarse semi
angular blocky structure; hard (dry), slightly firm (moist), non-sticky and non-plastic;
common fine and medium faint clay coats on ped faces and pore walls; few variegated sands;
very few very fine and few fine vesicular and fine simple tubular pores; practically no roots;
slightly acid (field pH 6.5)

Pedon 20
I Information on the site
Profile symbol : Pedon 20
Soil name -
Classification : Ultic Paleudalf
Date of examination : July 10, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Ban Huai Kho, Tambon Nong Bua, Amphoe Muang Nong Bua Lum
Phu, Changwat Nong Bua Lum Phu
Elevation : Approximately 227 m (MSL)
Map sheet number : 54432 Coordination : 48P 02251875, 1898142
Landform
1. Physiographic position :
2.Surrounding land form : Undulating
3.Slope on which profile site 1 2% Aspect : East
Land use : Sugarcane
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Tropical savanna
Others : Agriculture and settlements, para rubber
II General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
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Drainage : Well drained

Permeability : Moderate
Runoff : Slow
Depth of ground water : Deeper than 2 m at time of sampling

11X Profile description
Horizon Depth (cm) Description

Apl 0-20 Dark reddish brown (SYR 3/3), sandy loam; moderately weak fine and medium angular
blocky structure; slightly hard (dry), firm (moist), slightly sticky and slightly plastic; many
fine variegated sands; few very fine and common fine vesicular pores; many very fine, fine
and medium roots; common traces of dead roots; moderately acid (field pH 6.0); clear and
smooth boundary to Ap2

Ap2 20-40  Brown (7.5YR 4/4), sandy loam; moderately weak fine and medium angular blocky
structure; slightly hard (dry), slightly firm (moist), slightly sticky and slightly plastic; few
clay bridges among sand grains; common fine variegated sands; few very fine and common
fine vesicular pores; many very fine, fine and medium roots; common traces of dead roots;
moderately acid (field pH 6.0); abrupt and smooth boundary to Bt1

Btl 40-60  Mixed strong brown (7.5YR 5/6) 60% and light reddish brown (5YR 6/4); sandy loam;
moderate fine and medium angular blocky structure; hard (dry), firm (moist), moderately
sticky and moderately plastic; few fine faint clay coats on ped faces and few clay bridges;
common fine variegated sands; very few very fine and common fine vesicular pores;
common fine and medium roots; common traces of dead roots; moderately acid (field pH
6.0); gradual and smooth boundary to Bt2

Bt2 60-90  Mixed Strong brown (7.5YR 5/8) (70%) and light reddish brown (2.5YR 6/4) (30%); few
fine distinct yellowish brown (SYR 5/6) mottles; sandy clay loam; moderate fine and
medium angular blocky structure; hard (dry), firm (moist), moderately sticky and
moderately plastic; few fine faint clay coats on ped faces and few clay bridges; common fine
variegated sands; very few very fine and common fine vesicular pores and few fine simple
tubular pores; common fine and medium roots; common traces of dead roots; moderately
acid (field pH 6.0); clear and smooth boundary to Bt3

Bt3 90-115 Mixed light reddish brown (2.5YR 6/3) (60%) and strong brown (7.5YR 5/8) (40%); few
fine distinct red (2.5YR 5/6) mottles; sandy clay loam; strong medium and coarse semi-
angular blocky; very hard (dry), firm (moist), moderately sticky and moderately plastic;
common fine faint clay coats on ped faces and pore walls; few fine variegated sands; few
fine and medium roots; common traces of dead roots; moderately acid (field pH 6.0);
gradual and smooth boundary to Bt4

Bt4 115-140 Mixed light reddish brown (2.5YR 7/4) (70%) and reddish brown (7.5YR 6/8) (30%)); sandy
clay loam; strong medium and coarse semi angular blocky structure; very hard (dry), firm
(moist), moderately sticky and moderately plastic; few faint clay coats on ped faces and pore
walls and few clay bridges among sand grains; few fine variegated sands; very few very fine
common fine and few medium vesicular pores; few fine and medium roots; few traces of
dead roots; moderately acid (field pH 6.0); gradual and smooth boundary to Bt5

BtS 140-170 Mixed light reddish brown (2.5YR 7/4) (70%) and reddish yellow (7.5YR 6/8) (30%);
slightly gravely and sandy clay loam; strong medium and coarse semi angular blocky; very
hard (dry), firm (moist), moderately sticky and moderately plastic; few faint clay coats on
ped faces and pore walls and few clay bridges among sand grains; few fine variegated sands;
very few very fine common fine and few medium vesicular and few fine tubular pores; few
fine and medium roots; few traces of dead roots; moderately acid (field pH 6.0); abrupt and
smooth boundary to Bv

Bv 170-190+ Mixed light reddish brown (2.5YR 7/4) (70%) and brownish yellow (10YR 6/6) (30%);
gravelly sandy clay loam; strong fine and medium angular blocky structure; hard (dry), firm
(moist), sticky and plastic; common medium distinct clay coat on ped faces and pore walls
and some nodule surfaces; many pisoliths of Mn-Fe oxides nodules and concretions; very
few very fine and common fine vesicular pores; practically no roots; moderately acid (field
pH 6.0)
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Pedon 21

I Information on the site

Profile symbol : Pedon 21

Soil name -

Classification : Typic Plinthudult

Date of examination :July 11, 2015

Described by : Irb Kheoruenromne and project staff

Location : Ban Na Kham Hai Noi, Tambon Na Kham Hai, Amphoe Muang Nong Bua
Lum Phu, Changwat Nong Bua Lum Phu

Elevation : Approximately 253 m (MSL)

Map sheet number : 54432 Coordination : 48P 0208537F, 1915262N

Landform

1. Physiographic position : Middle-low terrace transition

2.Surrounding land form : Undulating

3.Slope on which profile site :3% Aspect : South

Land use : Sugarcane, not so even stand (Wipawan’s site of experiment)

Annual rainfall : Approximately 1,400 mm

Mean temperature : Approximately 27 °C

Climate : Moist tropical savanna

Others : Agriculture and settlements, Eucalyptus sp., mango, paddy rice, mixed

deciduous forest species

II General information on the soil

Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water : Deeper than 2 m at time of sampling

III Profile description
Horizon Depth (cm) Description

Ap 0-25/30  Mixed strong brown (7.5YR 5/6) (80%) and brownish yellow (10YR 6/6) (20%); sandy
loam; moderate fine and medium sub angular blocky structure; slightly hard (dry), slightly
firm (moist), slightly sticky and slightly plastic; common very fine variegated sands; few
very fine and common fine vesicular pores; common very fine, fine and few medium roots;
common traces of dead roots; very strongly acid (field pH 5.0); abrupt and smooth boundary
to Bt

Bt 25/30-60 Mixed yellowish brown (10YR 5/8) (70%), strong brown (7.5YR 5/6) (20%) and red
(2.5YR 4/8) (10%); silty clay loam; strong medium and coarse semi-angular blocky
structure; hard (dry), firm (moist), moderately sticky and moderately plastic; few fine and
medium distinct clay coats on pore walls and ped faces; few fine variegated sands; few very
fine common fine and few medium vesicular pores; few very fine, fine and medium roots;
common traces of dead roots; very strongly acid (field pH 5.0); abrupt and smooth boundary
to Bvl

Bvl 60-80/95 Mixed light gray (7.5YR 7/1) (50%), dark red (2.5YR 3.6) (30%) and brownish yellow
(10YR 6/8) (20%); gravelly silty clay loam; strong fine and medium subangular blocky
structure; very hard (dry), very firm (moist), moderately sticky and moderately plastic;
common medium distinct clay coats on ped faces and nodule surfaces, common fine
pisoliths of Fe-Mn nodules and concretions; very few very fine and few fine vesicular and
few fine simple tubular pores; very few very fine and fine roots; few traces of dead roots;
very strongly acid (field pH 5.0); clear and smooth boundary to Bv2

Bv2 95-120 Mixed light gray (7.5YR 7/1) (60%), dark red (2.5YR 3/6) (25%), light red (2.5YR 6/3)
(10%) and light reddish brown (2.5YR 7/3) 5%; slightly gravelly silty clay; strong coarse
semi-angular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common fine and medium distinct clay coat on ped faces and pore walls
mainly; very few fine variegated sands; very few very fine and few fine vesicular and simple
tubular pores; very few very fine and fine roots; few traces of dead roots and few Mn-Fe
oxide nodules; very strongly acid (field pH 4.5); gradual and smooth boundary to Bv3

Bv3 120-150 Mixed light gray (7.5 YR 7/1) (40%), light gray (10 YR 7/2) (30%), light red (2.5 YR 6/8)
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(20%) and dark red (2.5 YR 3/6) (10%); silty clay; strong coarse sub angular blocky
structure; very hard (dry), very firm (moist), moderately sticky and moderately plastic;
common fine and medium distinct clay coat on ped faces and pore walls mainly; common
spot accumulation of Mn-Fe oxides; very few very fine and fine vesicular and tubular pores
and few fine cracks; practically no roots; very few traces of dead roots; very strongly acid
(field pH 4.5); clear and smooth boundary to Bv4

Bv4 150-175 Mixed light gray (7.5 YR 7/1) (40%), dark red (2.5 YR 3/6) (30%), light gray (10 YR 7/2)
(20%) and yellowish brown (10 YR 5/8) (10%); silty clay; strong coarse subangular blocky
structure; very hard (dry), very firm (moist), moderately sticky and moderately plastic;
common medium and large distinct clay coat on ped faces mainly; common spot
accumulations of Mn-Fe oxides; very few very fine and fine vesicular and tubular pores and
few fine cracks; practically no roots; very few traces of dead roots; very strongly acid (field
pH 4.5); clear and smooth boundary to Bv5

Bv5 175-200 Mixed light gray (7.5 YR 7/1) (70%), dark red (2.5 YR 2.5/4) (20%), yellowish brown
(10YR 6/8) (5%) and red (2.5 YR 4/6) (5%); silty clay; strong coarse sub angular blocky
structure; very hard (dry), very firm (moist), moderately sticky and moderately plastic;
common medium and large distinct clay coat on ped faces mainly; common spot
accumulations of Mn-Fe oxides; very few very fine and fine vesicular and tubular pores and
few fine cracks; practically no roots; very strongly acid (ficld pH 4.5)

Pedon 22
I Information on the site
Profile symbol : Pedon 22
Soil name t-
Classification : Typic Plinthaqualf
Date of examination :July 11,2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Nong Waeng, Tambon Non Muang, Amphoe Si Bun Ruang,
Changwat Nong Bua Lum Phu
Elevation : Approximately 249 m (MSL)
Map sheet number : 54433 Coordination : 48P 0199603E, 1894258N
Landform
1. Physiographic position : Middle-low terrace transition (Lower)
2.Surrounding land form : Gently undulating
3.Slope on which profile site 1<2% Aspect : South
Land use : Paddy rice
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Sugarcane, para rubber, remnants of mixed deciduous forest and
settlements
II General information on the soil
Parent material : Wash over residuum derived from weatherd sedimentary rock
Drainage : Somewhat poorly drained
Permeability : Moderate
Runoff : Slow
Depth of ground water : Approximately 220 cm at time of sampling

IIX Profile description
Horizon Depth (cm) Description
Apg 0-25/30  Mixed brown (7.5YR 5/3) (70%), reddish brown (5YR 5/3) (20%) and gray (5YR 6/1)
(10%); common medium distinct yellowish brown (10YR 5/6) mottles; sandy loam;
moderate fine and medium subangular blocky structure; slightly hard (dry), slightly firm
(moist), moderately sticky and moderately plastic; very few fine variegated sands; very few
very fine and common fine vesicular pores; common very fine and fine roots; common
traces of dead roots; moderately acid (field pH 5.5); abrupt and smooth boundary to Btgl
Btgl 30-60  Light reddish brown (5YR 6/3); common fine distinct yellowish red (SYR 5/8) and common

P
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medium distinct yellowish brown (10YR 5/8) mottles; sandy clay loam; moderate fine and
medium sub angular blocky structure; hard (dry), firm (moist), moderately sticky and
moderately plastic; common fine faint clay coat on ped faces and pore walls; few fine
variegated sands and few fine cracks; very few very fine and common fine vesicular and
tubular pores; few very fine and fine roots; few traces of dead roots; moderately acid (field
pH 6.0); clear and smooth boundary to Btg2

Btg2 60-90  Mixed light reddish brown (2.5YR 7/3) (60%) and light reddish brown (5YR 6/3) (40%);
common medium distinct reddish yellow (7.5YR 6/8) and yellowish brown (10YR 5/6)
mottles; silty clay loam; strong fine and medium subangular blocky structure; hard (dry),
very firm (moist), moderately sticky and moderately plastic; common fine and medium faint
clay coats on ped faces and pore walls; very few fine variegated sands and few fine cracks;
very few very fine and few fine vesicular and tubular pores; few very fine and fine roots;
few traces of dead roots; moderately acid (field pH 6.0); clear and smooth boundary to Btg3

Btg3 90-120 Pale red (2.5YR 7/2); common fine distinct yellowish brown (10YR 5/6) and few fine
distinct red (2.5YR 5/6) mottles; silt clay loam; moderate fine and medium subangular
blocky structure; hard (dry), very firm (moist), moderately sticky and moderately plastic;
common fine and medium faint clay coats on ped faces and pore walls; very few fine
variegated sands and few fine cracks; very few very fine and few fine medium vesicular and
few tubular pores; few very fine and fine roots; few traces of dead roots; moderately acid
(field pH 6.0); clear and smooth boundary to Bvgl

Bvgl 120-150  Pink (5YR 7/3); common fine distinct reddish yellow (5YR 6/8) and few fine distinct red
(2.5YR 4/6) mottles; gravelly silty clay loam; strongly medium and coarse subangular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common fine and medium distinct clay coats on ped faces, pore walls and nodule
surfaces; many Mn-Fe oxide nodules and concretions; few very fine, fine and medium
vesicular and tubular pores; very few very fine and fine roots; very few traces of dead roots;
strongly acid (field pH 5.5); clear and smooth boundary to Bvg2

Bvg2 150-180 Mixed light gray (7.5YR 7/1) (30%), pink (5YR 7/3) (30%), dark red (2.5YR 3/6) (20%),
yellowish red (SYR 5/6) (10%) and yellowish brown (10YR 5/8) (10%); gravelly and silty
clay loam; strongly medium and coarse subangular blocky structure; very hard (dry), very
firm (moist), moderately sticky and moderately plastic; common fine and medium distinct
clay coats on ped faces, pore walls and nodules surfaces; many Mn-Fe oxide nodules and
concretions and common fine cracks; very few very fine and few fine vesicular and fine
tubular pores; practically no roots; very few traces of dead roots; strongly acid (field pH
5.5); clear and smooth boundary to Bvg3

Bvg3 180-200+ Mixed light gray (7.5YR7/1) (40%), yellowish brown (10YR 5/8) (30%), red (2.5YR 4/6)
(20%) and light red (2.5YR 7/8) (10%); slightly gravelly silty clay loam; strong coarse semi-
angular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; many medium and coarse distinct clay coats on ped faces and pore walls
and nodule surfaces; common Mn-Fe oxide nodules and concretions; very few very fine and
few fine vesicular and fine tubular pores; practically no roots; strongly acid (field pH 5.5)

Pedon 23
I Information on the site
Profile symbol : Pedon 23
Soil name -
Classification : Typic Plinthaqualf
Date of examination : July 11, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Don Ied, Tambon Yang Lhor, Amphoe Si Bun Ruang, Changwat
Nong Bua Lam Phu
Elevation : Approximately 223 m (MSL)
Map sheet number : 54433 Coordination : 48P 0202249, 1888173N
Landform
1. Physiographic position : Middle-low terrace transition (Lower)
2.Surrounding land form : Undulating
3.Slope on which profile site :<2% Aspect : South
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Land use : Paddy rice, left fallow waiting for rice planting

Annual rainfall : Approximately 1,400 mm

Mean temperature : Approximately 27 °C

Climate : Moist tropical savanna

Others : Sugarcane, agriculture and settlements

II General information on the soil

Parent material : Residuum derived from weathered sedimentary rock
Drainage : Somewhat poorly drained

Permeability : Moderate

Runoff : Slow

Depth of ground water : Deeper than 2 m at time of sampling

III Profile description

Depth

(cm)

Apg 0-15/20  Mixed dark yellowish brown (10YR 4/4) (70%) and (brown 7.5YR 4/4) (30%); clay loam
moderate fine and medium sub angular blocky structure; slightly hard (dry), firm (moist),
moderately sticky and moderately plastic; very few fine variegated sands; few very fine and
common fine vesicular pores; many very fine, fine and few medium roots; common traces of
dead root; moderately acid (field pH 6.0); clear and smooth boundary to Btgl

Btgl 20-42  Mixed red (2.5YR 4/6) (60%), yellowish brown (10YR 5/6) (30%) and pink (5 YR 7/3); silty
clay; strong medium and coarse semi angular blocky structure; hard (dry), firm (moist),
moderately sticky and moderately plastic; common fine and medium faint clay coats on ped
faces and pore walls; few fine variegated sands and few fine cracks; few very fine and
common fine vesicular pores and few tubular pores; few very fine and fine roots; common
traces of dead roots; strongly acid (field pH 5.5); clear and smooth boundary to Btg2

Btg2 42-70  Mixed yellowish red (5 YR 4/6) (60%), yellowish brown (10YR 5/6) (30%) and pinkish gray
(5 YR7/2) (10%); silty clay loam; strong medium and coarse semi angular blocky structure;
very hard (dry), very firm (moist), moderately sticky and moderately plastic; common fine
and medium distinct clay coats on ped faces and pore walls; few fine variegated sands and
fine cracks; few very fine and fine vesicular and fine tubular pores; few very fine and fine
roots; few traces of dead roots; strongly acid (field pH 5.5); clear and smooth boundary to
Btg3

Btg3 70-90  Mixed yellowish red (5YR 4/6) (70%), light yellowish brown (10YR 6/4) (20%) and pinkish
gray (5YR 7/2) (10%); silty clay; strong coarse semi angular blocky structure; very hard
(dry), very firm (moist), moderately sticky and moderately plastic; common fine and medium
distinct clay coats on ped faces and pore walls; few fine variegated sands and fine cracks; few
very fine and fine vesicular and fine tubular pores; few very fine and fine roots; common
traces of dead roots; strongly acid (field pH 5.5); gradual and smooth boundary to Btg4

Btg4 . 90-120 Mixed yellowish red (5YR 4/6) (60%), red (2.5YR 5/6) (30%) and pinkish gray (5YR 7/2)
(10%); silty clay; strong coarse semi angular blocky structure; very hard (dry), very firm
(moist), moderately sticky and moderately plastic; common fine and medium distinct clay
coats on ped faces and pore walls; common fine cracks; few very fine, fine and medium
vesicular and few tubular pores; few very fine and fine roots; common traces of dead roots;
strongly acid (field pH 5.5); clear and smooth boundary to Bvgl

Bvgl 120-145 Mixed weak red (2.5YR 4/2) (60%), reddish yellow (7.5YR 6/6) (30%) and pink (5YR 7/3)
(10%); silty clay loam; strong medium and coarse semi angular blocky structure; very hard
(dry), very firm (moist), moderately sticky and moderately plastic; common fine and medium
distinct clay coats on ped faces and pore walls and nodule surfaces; common Fe-Mn oxide
nodules and concretions (soft); very few very fine, few fine and medium vesicular and fine
tubular pores; very few very fine and fine roots; common traces of dead roots and few fine
cracks; strongly acid (field pH 5.5); clear and smooth boundary to Bvg2

Bvg2 145-170 Mixed dark reddish brown (2.5YR 3/4) (60%), brownish yellow (10YR 6/8) (25%), light
reddish brown (5YR 6/3) (10%) and light gray (7.5 YR 7/1) (5%); silty clay loam; strong
medium and coarse sub angular blocky structure; very hard (dry), very firm (moist),
moderately sticky and moderately plastic; common fine and medium distinct clay coats on
ped faces and pore walls and nodule surfaces; common Fe-Mn oxide nodules and concretions
(both soft and hard); very few very fine, few fine and medium vesicular pores and few fine
tubular pores; very few very fine and fine roots; common traces of dead roots; strongly acid

Horizon Description

Y a ar H 1 =l £
ﬁﬂuﬂﬂizﬁquﬁquﬁﬂﬂﬁﬂiﬂiﬁﬂ']iébﬂllﬁ:’:u"lﬂ']ﬁ RDG5850013 lasenaseesh 1 i1 1-103



BCrtg

170-200+

(field pH 5.5); clear and smooth boundary to BCrt

Mixed reddish brown (2.5YR 5/3) (50%), yellowish brown (10YR 5/6) (30%), light reddish
brown (2.5YR 6/3) (10%) and gray (7.5YR 6/1) 10%; clay loam; strong medium and coarse
subangular blocky structure and some weathered rock fragments retaining rock structure;
very hard (dry), very firm (moist), moderately sticky and moderately plastic; few fine and
medium faint clay coats on ped faces, pore walls and weathered rock fragments; common
weathered rock fragments; very few very fine few fine and medium vesicular pores and few
fine tubular pores; practically no roots; strongly acid (field pH5.5)

Pedon 24
I Information on the site
Profile symbol : Pedon 24
Soil name -
Classification : Typic Plinthudult
Date of examination : July 11, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Yang Lo, Tambon Yang Lo, Amphoe Si Bun Ruang, Changwat
Nong Bua Lam Phu
Elevation : Approximately 245 m (MSL)
Map sheet number 154433 Coordination : 48P 0231557F, 1892156™
Landform
1. Physiographic position : Middle-low terrace transition (Upper)
2.Surrounding land form : Undulating
3.Slope on which profile site 1 4% Aspect : Southwest
Land use : Sugarcane, ploughed, left fallow
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Para rubber, cassava and remnants of mixed deciduous forest species
IX General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Well drained
Permeability : Rapid
Runoff : Moderate
Depth of ground water : Deeper than 160 cm at time of sampling

III Profile description
Horizon Depth (cm)

Ap

Btl

Bt2

Bt3

0-25/32

32-55

55-80

Description
Light brown (7.5YR 6/4); loamy sand; weak fine and medium subangular blocky structure;
soft (dry), firm (moist), non-sticky and non-plastic; few variegated sands; very few very fine
and common fine vesicular pores; many very fine fine and medium roots; common traces of
dead roots; slightly acid (field pH 6.5); abrupt and smooth boundary to Btl
Mixed light brown (7.5YR 6/4) (60%) and light reddish brown (5YR 6/4) (40%); few fine
distinct yellowish red (SYR 5/8) mottles; loamy sand; moderate fine and medium sub
angular blocky structure; slightly hard (dry), firm (moist), non-sticky and non-plastic; few
variegated sands; few fine faint clay coats on ped faces and pore walls; common variegated
sands and common fine vesicular pores; few very fine and fine roots; few traces of dead
roots; slightly acid (field pH 6.5); clear and smooth boundary to Bt2
Mixed strong brown (7.5YR 5/6) (50%) and reddish yellow (7.5YR 6/6) (50%); loamy sand;
moderate fine and medium subangular blocky structure; slightly bard (dry), firm (moist),
non-sticky and non-plastic; few fine faint clay coats on ped faces and pore walls and
common clay bridges; common variegated sands and few very fine Mn-Fe oxide nodules
and concretions; very few very fine, common fine and few medium vesicular pores; few
very fine and fine roots; few traces of dead roots; slightly acid (field pH 6.5); gradual and
smooth boundary to Bt3

80-110/120 Mixed yellowish brown (10YR 5/8) (60%) and light brown (7.5YR 6/4) (40%); loamy sand;

dinUsvaunuideyalasimsdesuazinma

RDG5850013 Tassmstiesdl 1 wii 1-104



L

Bvl 120-140
Bv2 140-
150/170
Cr 170+

moderate fine and medium subangular blocky structure; slightly hard (dry), firm (moist),
non-sticky and non-plastic; few fine faint clay coats on ped faces and pore walls and
common clay bridges; common variegated sands and few very fine Mn-Fe oxide nodules
and concretions; very few very fine, common fine and few medium vesicular pores; few
very fine and fine roots; few traces of dead roots; slightly acid (field pH 6.5); abrupt and
wavy boundary to Bvl

Mixed light gray (10YR 7/2) (70%) and brownish yellow (10YR 6/8) (30%); common
medium distinct dark yellowish brown (10R 3/6) mottles; gravelly silty clay loam; strong
medium and coarse semi-angular blocky structure; very hard (dry), firm (moist), moderately
sticky and moderately plastic; common medium distinct clay coats on ped faces, nodule and
concretion surfaces; many ferruginous rock fragments and Fe-Mn oxide nodules and
concretions; very few very fine and fine vesicular and few medium vesicular pores; very few
very fine and fine roots; few traces of dead roots; strongly acid (field pH 5.5); clear and
smooth boundary to Bv2

Mixed light reddish gray (2.5YR 7/1) (60%) and gray (7.5YR 6/1) (40%); common medium
distinct dark yellowish brown (10 R 3/6) and common medium distinct (10YR 5/8) mottles;
silty clay loam; strong medium and coarse semi-angular blocky structure; very hard (dry),
firm (moist), moderately sticky and moderately plastic; common medium distinct clay coats
on ped faces and nodule and concretion surfaces; common Fe-Mn oxide accumulation spots
as soft nodules; few very fine and fine vesicular and fine simple tubular pores; very few very
fine and fine roots; few traces of dead roots; strongly acid (field pH 5.5); abrupt and wavy
boundary to Cr

Weathered rock retaining original structure; hard (dry), firm (moist); practically no roots

Pedon 25
I Information on the site
Profile symbol : Pedon 25
Soil name t-
Classification : Typic Plinthaquult
Date of examination : August 3, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Nong Bua Noy, Tambon Si Bun Ruang, Amphoe Si Bun Ruang,
Changwat Nong Bua Lum Phu
Elevation : Approximately 200 m (MSL)
Map sheet number : 54424 Coordination : 48P 0206700E, 1872913N
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Gently undulating
3.Slope on which profile site 2% - Aspect : East
Land use . : Paddy rice
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Agriculture and settlements
II General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Somewhat poorly drained
Permeability : Moderate
Runoff : Slow
Depth of ground water : Deeper than 175 cm at time of sampling

III Profile description

Horizon Depth (cm)
Apg 0-20

£ 4
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Description
Mixed brown (7.5YR 4/3) (80%) and light brown (7.5YR 6/4) (20%); sandy loams;
moderate fine and medium subangular blocky structure; hard (dry), firm (moist), sticky and
plastic; few fine variegated sands; very few very fine and common fine vesicular pores;
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Btgl 20-50

Btg2 50-80/90

Bvgl 90-120

Bvg2 120-150

Bvg3 150-175+

many very fine, fine and medium roots; common traces of dead roots; slightly acid (field pH
6.5); clear and smooth boundary to Btgl

Mixed gray (7.5YR 6/1) (30%) and reddish yellow (7.5YR 6/6) (70%); common medium
distinct brownish yellow (10YR 6/8) mottles; sandy clay loam; moderate fine and medium
subangular blocky structure; hard (dry), firm (moist), sticky and plastic; common fine and
medium faint clay coats on ped faces and pore walls; few fine variegated sands; very few
very fine and common fine vesicular pores; common many very fine, fine and medium
roots; common traces of dead roots; strongly acid (field pH 5.5); clear and smooth boundary
to Btg2

Mixed reddish yellow (7.5YR 6/8) (50%), and pink (7.5YR 7/3); sandy clay loam; moderate
fine and medium subangular blocky structure; hard (dry), firm (moist), sticky and plastic;
common very fine and fine distinct clay coats on ped faces and pore walls mainly; few fine
variegated sands; very few very fine and common fine vesicular pores; few fine and
medium roots; common traces of dead roots; strongly acid (field pH 5.5); abrupt and smooth
boundary to Bvgl

Mixed reddish gray (2.5YR 6/1) (30%) and light reddish gray (2.5YR 7/1) (70%); few fine
distinct red red (2.5YR 5/8) and few fine distinct light red (2.5YR 6/8) mottles; silty clay
loam; strong medium and coarse subangular blocky structure; hard (dry), very firm (moist),
sticky and plastic; common very fine and fine distinct clay coats on ped faces and pore walls
mainly and few on nodule (Fe+Mn) surfaces; very few very fine variegated sands and
common fine pisoliths of plinthite; very few very fine and common fine vesicular pores; few
fine and medium roots; few traces of dead roots; very strongly acid (field pH 5.0); clear and
smooth boundary to Bvg2

Mixed reddish gray (2.5YR 6/1) (30%) and light reddish gray (2.5 YR 7/1) (70%); few fine
distinct reddish yellow (7.5 YR 6/8) and common medium distinct yellowish brown (10YR
5/8) mottles; silty clay loam; strong medium and coarse subangular blocky structure; hard
(dry), very firm (moist), sticky and plastic; common very fine and fine distinct clay coats on
ped faces and pore walls mainly and few on nodule (Fe+Mn) surfaces; very few very fine
variegated sands and common fine pisoliths of plinthite and few fine cracks; very few very
fine and common fine vesicular pores; very few very fine and fine roots; few traces of dead
roots; very strongly acid (field pH 5.0); gradual and smooth boundary to Bvg3

Mixed pink (SYR 7/3) (20%) and light gray (10YR 7/1) (80%); few fine distinct dark red
(2.5YR 3/6) and few fine distinct strong brown (7.5YR 5/8) mottles; silty clay loam; strong
medium and coarse subangular blocky structure; hard (dry), very firm (moist), sticky and
plastic; common very fine and fine distinct clay coats on ped faces and pore walls mainly
and few on nodules (Fe+Mn) surfaces; few fine pisoliths of plinthite and fine variegated
sands and common fine cracks; very few very fine and few fine vesicular and simple tubular
pores; practically no roots; very strongly acid (field pH 5.0);

Pedon 26
I Information on the site
Profile symbol : Pedon 26
Soil name -
Classification : Plinthic Paleudalf
Date of examination : August 3, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Non Ngam, Tambon Na Kok, Amphoe Si Bun Ruang, Changwat Nong
Bua Lum Phu
Elevation : Approximately 207 m (MSL)
Map sheet number 154424 Coordination : 48P 0202683E, 1869667
Landform
1. Physiographic position : Upper part of middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site  : 3% Aspect : Southeast
Land use : Sugarcane
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
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Climate
Others

: Moist tropical savanna
: Eucalyptus mainly

II General information on the soil
Parent material

Drainage
Permeability
Runoff

Depth of ground water

1II Profile description

Horizon Depth (cm)

Ap

Btl

Bt2

Bt3

Bt4

Bv

BC1

2BCrt

0-30

30-55

55-85

85-105

105-125

125-155

155-180

180-200+

: Wash over residuum derived from weathered sedimentary rock
: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

Description
Mixed reddish brown (5YR 4/3) (50%) and brown (7.5YR 4/3) (50%); sandy loam; weak
fine and medium subangular blocky structure; hard (dry), firm (moist), slightly sticky and
slightly plastic; common very fine and fine vesicular pores; many very fine, fine and
medium roots; common traces of dead roots; moderately acid (field pH 6.0); clear and
smooth boundary to Bt1 4
Yellowish red (5YR 5/6) (60%) and strong brown (7.5YR 5/6) (40%); sandy loam;
moderate fine and medium subangular blocky structure; hard (dry), firm (moist), slightly
sticky and slightly plastic; few fine faint clay coats on pore walls and few clay bridges
among sand grains; common fine variegated sands; common very fine and fine vesicular
pores and few fine simple tubular pores; few very fine and fine roots; few traces of dead
roots; moderately acid (field pH 6.0); clear and smooth boundary to Bt2
Mixed weak red (2.5YR 5/2) (20%), red (2.5YR 5/6) (60%) and strong brown (7.5YR 5/6)
(20%); silty clay; strong medium and coarse semi angular blocky structure; very hard (dry),
very firm (moist), moderately sticky and moderately plastic; common fine and medium faint
clay coats on pore walls and ped faces; few fine cracks; very few very fine and common
fine vesicular and few fine simple tubular pores; very few very fine and fine roots; few
traces of dead roots; moderately acid (field pH 6.0); clear and smooth boundary to Bt3
Mixed brown (7.5YR 5/4) (60%) and strong brown (7.5YR 5/6) (40%); sandy clay loam;
strong medium and coarse semi angular blocky structure; very hard (dry), very firm (moist),
moderately sticky and moderately plastic; common fine and medium faint clay coats on
pore walls and ped faces; common fine cracks; very few very fine and few fine vesicular
and simple tubular pores; very few very fine and fine roots; few traces of dead roots and
very fine Mn-oxide nodules (<2 mm); slightly acid (field pH 6.5); clear and smooth
boundary to Bt4
Brown (7.5YR 5/2); few medium distinct strong brown (7.5YR 5/8) mottles; sandy clay
loam; strong fine and medium subangular blocky structure; very hard (dry), very firm
(moist), moderately sticky and moderately plastic; common fine and medium faint clay
coats on pore walls and ped faces; common fine cracks; few very fine and fine vesicular and
fine simple tubular pores; very few very fine and fine roots; few traces of dead roots and
fine Mn-oxide nodules (>2 mm); moderately alkaline (field pH 8.0); clear and smooth
boundary to Bv
Mixed gray (5YR 6/1) (40%) and pinkish gray (SYR 6/2) (60%); few medium distinct
strong brown (7.5YR 5/8) mottles; sandy clay loam; strong fine and medium semi-angular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common medium distinct clay coats on ped faces pore walls and some nodule
surface; common fine nodules and concretions of Fe-Mn oxides; few fine vesicular and
simple tubular pores; practically no roots; fine Mn-oxide nodules (>2 mm); moderately
alkaline (field pH 8.0); clear and smooth boundary to BC1
Mixed reddish gray (2.5YR 6/1) (40%) and pale red (2.5R 6/2) (60%); few medium
prominent strong brown (7.5YR 5/8) mottles; sandy clay loam; strong fine and medium
subangular blocky structure; hard (dry), very firm (moist), moderately sticky and
moderately plastic; few fine and medium faint clay coats on ped faces mainly; very few fine
variegated sands; very few very fine and few fine vesicular and tubular pores; practically no
roots; fine Mn-oxide nodules (>2 mm); moderately alkaline (field pH 8.0); gradual and
smooth boundary to BC2
Reddish gray (2.5YR 5/1) (50%) and weak red (2.5R 5/2) (50%); few medium prominent
strong brown (7.5YR 5/8) mottles; sandy clay loam; strong fine and medium subangular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic; few
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fine and medium faint clay coats on ped faces mainly; some very fine sand patches; very
few very fine and few fine vesicular pores; practically no roots; fine Mn-oxide nodules (>2
mm); moderately alkaline (field pH 8.0)

Pedon 27
I Information on the site
Profile symbol : Pedon 27
Soil name :-
Classification : Plinthic Paleudalf
Date of examination : August 3, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Na Nong Koom, Tambon Na Kok, Amphoe Si Bun Ruang, Changwat
) Nong Bua Lum Phu
Elevation : Approximately 202 m (MSL)
Map sheet number : 54424 Coordination : 48P 0192709F, 1870251
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site :3% Aspect : Southwest
Land use : Sugarcane
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist
Others : Agriculture and settlements

II General information on the soil

Parent material

Drainage
Permeability
Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap

Bt1

Bt2

Bv

0-25

25-50

50-80

80-105

: Wash over residuum derived from weathered sedimentary rock
: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

Description

Reddish brown (2.5YR 4/4); sandy loam; moderately weak fine and medium subangular
blocky structure; hard (dry), firm (moist), slightly sticky and slightly plastic; few fine
variegated sands; common very fine and fine vesicular pores; many very fine, fine and
medium roots; common traces of dead roots; moderately acid (field pH 6.0); clear and
smooth boundary to Bt1

Mixed reddish yellow (5YR 6/6) (40%) and reddish yellow (7.5YR 6/6) (60%); sandy loam;
moderate fine and medium subangular blocky structure; hard (dry), firm (moist), slightly
sticky and slightly plastic; few fine and faint clay coats on ped faces and clay bridges among
sand grains; common fine variegated sands; many very fine and fine vesicular pores; few
very fine and fine roots; few traces of dead roots; moderately acid (field pH 6.0); clear and
smooth boundary to Bt2

Yellowish red (5YR 5/6) (50%) and reddish yellow (SYR 6/6) (50%); few fine distinct red
(2.5YR 5/8) and few fine distinct dark red (2.5YR 3/6) mottles; sandy clay loam; strong
medium and coarse semi-angular blocky structure; hard (dry), firm (moist), moderately
sticky and moderately plastic; few fine and medium distinct clay coats on ped faces and
some clay bridges among sand grains; common fine variegated sands; few very fine and
common fine vesicular and few fine simple tubular pores; few very fine and fine roots; very
few traces of dead roots; moderately acid (field pH 6.0); abrupt and smooth boundary to Bv
Mixed red (2.5YR 4/6) (5%) and light gray (SYR 7/1) (95%); few fine distinct reddish
yellow (7.5YR 6/8) mottles; silty clay; strong medium and coarse semi angular blocky
structure; very hard (dry), very firm (moist), moderately sticky and moderately plastic;
common medium and coarse distinct clay coats on pore walls and ped faces and also clay
bridges; few very fine variegated sands, common fine Fe-Mn oxides nodules; very few very
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fine and few fine vesicular and simple tubular pores; few very fine and fine roots; fine Mn-
oxide nodules (>2 mm); moderately acid (field pH 6.0); clear and smooth boundary to
BCrtl

BCrtl 105-130  Mixed reddish gray (2.5YR 6/1) (30%) and pale red (2.5YR 6/2) (70%); few fine faint red
(2.5YR 4/8) and few medium distinct strong brown (7.5YR 5/8) muottles; sandy clay; strong
medium and coarse angular blocky structure; very hard (dry), very firm (moist), slightly
sticky and moderately plastic; common medium and coarse distinct clay coats on pore walls
and ped faces and also clay bridges; common fine variegated sands and Fe oxide
accumulations; very few very fine and few fine vesicular and simple tubular pores; few very
fine and fine roots; moderately acid (field pH 6.0); gradual and smooth boundary to BCrt2

BCrt2 130-160  Mixed reddish brown (2.5YR 4/4) (15%), reddish gray (2.5YR 6/1) (15%) and pale red
(2.5YR 6/2) (70%); few fine prominent reddish yellow (7.5YR 6/6) mottles; sandy clay;
strong medium and coarse angular blocky structure; very hard (dry), very firm (moist),
slightly sticky and moderately plastic; common medium and coarse distinct clay coats on
pore walls and ped faces and also clay bridges; common fine variegated sands and Fe oxide
and few Fe-Mn oxide accumulations; very few very fine and few fine vesicular and tubular
pores; very few very fine and fine roots; moderately acid (field pH 6.0); clear and smooth
boundary to BCrt3 :

BCrt3 160-190+ Mixed reddish brown (2.5YR 4/4) (70%), weak red (2.5YR 5/2) (15%) and reddish gray
(2.5YR 6/1) (15%); silty clay; strong medium and coarse subangular blocky structure; very
hard (dry), very firm (moist), moderately sticky and moderately plastic; few fine and
medium distinct clay coats on ped faces and rock fragment surfaces; common fine reddish
rock fragments (siltstone); very few very fine and few fine vesicular and common cracks;
practically no roots; moderately acid (field pH 6.0)

Pedon 28
I Information on the site
Profile symbol : Pedon 28
Soil name -
Classification : Typic Plinthuduit
Date of examination : August 3, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Dnem Nam Klaing, Tambon Noen Suad, Amphoe Si Bun Ruang,
Changwat Nong Bua Lum Phu
Elevation : Approximately 240 m (MSL)
Map sheet number : 54424 Coordination : 48P 0192949F, 1874959
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site 2% Aspect : West
Land use : Sugarcane
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Para rubber and settlements
II General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than 170 cm at time of sampling
III Profile description
Horizon Depth (cm) Description
Ap 0-30 Mixed dark red (2.5YR 3/6) (30%) and reddish brown (5YR 5/3) (70%); sandy loam;

moderate fine and medium subangular blocky structure; hard (dry), firm (moist), slightly
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Btl 30-60
Bt2 60-90
Bt3 90-120
Bvl 120-150

Bv2 150-180+

I Information on the site
Profile symbol
Soil name
Classification
Date of examination
Described by
Location

Elevation
Map sheet number
Landform

sticky and slightly plastic; common variegated sands; very few very fine and few fine
vesicular pores; many very fine and fine and medium roots; common traces of dead roots;
moderately acid (field pH 6.0); clear and smooth boundary to Btl

Mixed reddish yellow (7.5YR 6/6) (60%) and pale brown (10YR 6/3) (40%); few fine
distinct dark red (2.5YR 3/6) and few fine distinct strong brown (7.5YR 5/8) mottles; sandy
loam; moderate fine and medium subangular blocky structure; hard (dry), firm (moist),
slightly sticky and slightly plastic; common clay bridges among sand grains; common
variegated sands; very few very fine and few fine vesicular pores; few fine and medium
roots; few traces of dead roots; moderately acid (field pH 6.0); gradual and smooth
boundary to Bt2

Mixed gray (SYR 6/1) (20%) and pinkish gray (SYR 6/2) (80%); common fine distinct
strong brown (7.5YR 5/8) mottles; sandy loam; moderate fine and medium subangular
blocky structure; hard (dry), firm (moist), slightly sticky and slightly plastic; few fine faint
clay coats on pore walls and common clay bridges among sand grains; common variegated
sands and spot accumulation of Fe oxides; very few very fine and common fine vesicular
pores and few fine simple tubular pores; very few fine roots; very few traces of dead roots;
strongly acid (field pH 5.5); clear and smooth boundary to Bt3

Mixed gray (5YR 6/1) (70%) and pinkish gray (5YR 6/2) (30%); common fine distinct
strong brown (7.5YR 5/8) mottles; sandy clay loam; moderate fine and medium subangular
blocky structure; hard (dry), firm (moist), slightly sticky and moderately plastic; few fine
faint clay coats on pore walls and common clay bridges among sand grains; common
variegated sands and spot accumulations of Fe oxides; very few very fine and common fine
vesicular pores and few fine simple tubular pores; very few fine roots; very few traces of
dead roots; strongly acid (field pH 5.5); abrupt and smooth boundary to Bv1

Mixed gray (5YR 6/1) (90%) and dark yellowish brown (10YR 4/4) (10%); few medium
distinct reddish yellow (7.5YR 6/8) mottles; sandy clay loam; moderate fine and medium
subangular blocky structure; hard (dry), firm (moist), moderately sticky and moderately
plastic; many distinct clay coats of various sizes on ped faces pore walls and some nodule
surfaces and clay bridges among sand grains; common variegated sands and spot
accumulation of Fe oxides and some Fe-Mn nodules; very few very fine and common fine
vesicular pores and few fine simple tubular pores; practically no roots; very few traces of
dead roots; strongly acid (field pH 5.5); gradual and smooth boundary to Bv2

Mixed gray (SYR 6/1) (40%), light gray (SYR 7/1) (40%) and yellowish brown (10YR 5/4)
(20%); few medium distinct reddish yellow (7.5YR 6/8) mottles; sandy clay loam; moderate
medium and coarse subangular blocky structure; hard (dry), firm (moist), moderately sticky
and moderately plastic; many distince clay coats of various sizes on ped faces, pore walls
and some nodule surfaces and clay bridges among sand grains; common variegated sands
and spot accumulations of Fe oxides and more Fe-Mn nodules; very few very fine and
common fine vesicular pores and few fine simple tubular pores; practically no roots;
moderately acid (field pH 6.0)

Pedon 29

: Pedon 29

: Plinthic Paleudalf

: August 4, 2015

: Irb Kheoruenromne and project staff

: Ban Nong Pla Khao, Tambon Nong Sawan, Amphoe Mueang Nong Bua
Lam Phu, Changwat Nong Bua Lum Phu

: Approximately 220 m (MSL)

: 54432 Coordination : 48P 0216870, 1901483
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1. Physiographic position : Middle-low terrace transition

2.Surrounding land form
3.Slope on which profile
Land use

Annual rainfall

Mean temperature
Climate

Others

: Undulating
site :3% Aspect : Northeast
: Left idle at time of sampling, sugarcane, paddy field
: Approximately 1,400 mm
: Approximately 27 °C
: Moist tropical savanna
: Sugarcane, paddy field

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

III Profile description
Horizon Depth (cm)
Ap 0-20

Btl 20-40/60

Bvl 60-90

Bv2 90-120
Bt2 120-150
BCrt 150-175

: Wash over residuum derived from weathered sedimentary rock
: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

Description
Mixed reddish brown (5YR 4/4) (60%) and yellowish red (SYR 5/6) (40%); few fine
distinct strong brown (7.5YR 5/8) mottles; sand loam; moderate fine and medium
subangular blocky structure; slightly hard (dry), slightly firm (moist), slightly sticky and
slightly plastic; common variegated sands; few very fine and common fine vesicular pores;
many very fine, fine and medium roots; common traces of dead roots; moderately acid (field
pH 6.0); clear and smooth boundary to Bt1
Mixed light reddish brown (5YR 6/3) (30%) and reddish yellow (7.5YR 6/6) (70%);
common medium distinct yellowish brown (10YR 5/8) mottles; sandy loam; moderate fine
and medium subangular blocky structure; slightly hard (dry), slightly firm (moist),
moderately sticky and moderately plastic; common fine faint clay coats on ped faces and
clay bridges among sand grains; common variegated sands; few very fine and common fine
vesicular pores; common very fine and fine roots; common traces of dead roots; moderately
acid (field pH 6.0); abrupt and smooth boundary to Bv1l
Mixed light gray (5YR 7/1) (20%) and pinkish gray (SYR 7/2) (80%); few medium distinct
strong brown (7.5YR 5/8) mottles; very gravelly sandy clay loam; strong fine and medium
subangular blocky structure; hard (dry), firm (moist), moderately sticky and moderately
plastic; common fine faint clay coats on ped faces and nodule (Fe-Mn) surfaces; many Fe-
Mn oxide nodules and concretions; very few very fine and common fine vesicular and few
fine simple tubular pores; few very fine and fine roots; few traces of dead roots; moderately
acid (field pH 6.0); clear and smooth boundary to Bv2
Light gray (SYR 7/1); common fine distinct yellowish red (5YR 5/8) and common fine
prominent dark yellowish brown (10YR 4/6) mottles; silty clay; strong medium and coarse
semi angular blocky structure; very bard (dry), very firm (moist), slightly sticky and
moderately plastic; common fine and medium distinct clay coats on ped faces and pore
walls; few Fe-Mn oxide nodules and many Fe-oxide accumulation spots; few very fine and
fine vesicular and fine simple tubular pores; few very fine and fine roots; few traces of dead
roots; moderately acid (field pH 6.0); clear and smooth boundary to Bt2
Mixed light gray (5YR 7/1) (40%) and light gray (7.5YR 7/1) (60%); few fine distinct
yellowish red (SYR 5/8) and few medium prominent dark yellowish brown (10YR 3/6)
mottles; silty clay; strong medium and coarse semi angular blocky structure; very hard (dry),
very firm (moist), slightly sticky and moderately plastic; common fine and medium distinct
clay coats on ped faces and pore walls; few very fine variegated sands, common fine cracks
and Fe-oxide accumulation spots; very few very fine and few fine vesicular and tubular
pores; very few very fine and fine roots; very few traces of dead roots; moderately acid
(field pH 6.0); clear and smooth boundary to BCrt
Mixed light gray (7.5YR 7/1) (70%) and light brownish gray (10YR 6/2) (30%); few
medium distinct yellowish red (S5YR 5/8) and common fine prominent dark yellowish
brown (10YR 3/6) mottles; silty clay; strong medium and coarse semi angular blocky
structure; very hard (dry), very firm (moist), moderately sticky and moderately plastic;
common fine and medium distinct clay coats on ped faces and pore walls; few very fine
variegated sands common fine cracks and Fe-oxide accumulation spots and silt
accumulation patches; very few very fine and few fine vesicular and tubular pores; very few
very fine and fine roots; very few traces of dead roots; moderately acid (field pH 6.0); clear
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and smooth boundary to Crt

Crt 175200+ Mixed light gray (7.5YR 7/1) (60%) and light brownish gray (10YR 6/2) (40%); few coarse
distinct yellowish red (SYR 5/6) and few medium distinct yellowish red (YR 5/8) muottles;
silty clay loam; strong medium and coarse semi angular blocky structure; very hard (dry),
very firm (moist), moderately sticky and moderately plastic; common fine and medium
distinct clay coats on ped faces and pore walls; common very fine cracks and fine weathered
rock fragments and Fe-oxide accumulation spots; very few very fine and common fine
vesicular and few simple tubular pores; practically no roots; moderately acid (field pH 6.0)

Pedon 30
I Information on the site
Profile symbol : Pedon 30
Soil name -
Classification : Typic Paleudalf
Date of examination : August 4, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Nong Ko, Tambon Nong Kae, Amphoe Si Bun Ruang, Changwat
Nong Bua Lum Phu
Elevation : Approximately 225 m (MSL)
Map sheet number : 54432 Coordination : 48P 0211463E, 1893988V
Landform
1. Physiographic position : Middle terrace
2.Surrounding land form : Undulating
3.Slope on which profile site 13% Aspect : West
Land use : Sugarcane with poor stands
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Paddy rice and settlement
II General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than >200 cm at time of sampling
11X Profile description
Horizon Depth (cm) . ' Description
Ap 0-15/25  Mixed brown (7.5YR 4/2) (30%) and brown (7.5YR 4/3) (70%); sandy loam; moderate fine

and medium semi-angular blocky structure; slightly hard (dry), firm (moist), slightly sticky
and slightly plastic; common fine variegated sands; very few very fine and few fine
vesicular pores; common very fine and fine roots; common traces of dead roots; slightly
acid (field pH 6.5); clear and wavy boundary to Bt1

Bt1l 25-50 Mixed brown (7.5YR 5/4) (40%) and strong brown (7.5YR 5/6) (60%); few fine distinct

. strong brown (7.5YR 5/8) mottles; sandy loam; moderate fine and medium subangular

blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic;
common clay bridges among sand grains; common fine variegated sands; very few very fine
and common fine vesicular pores; few very fine and fine roots; common traces of dead
roots; moderately acid (field pH 6.0); clear and smooth boundary to Bt2

Btd 50-80 Mixed strong brown (7.5YR 4/6) (40%) and reddish yellow (7.5YR 7/6) (60%); few fine
distinct yellowish red (SYR 5/8) muottles; sandy clay loam; strong fine and medium
subangular blocky structure; very hard (dry), firm (moist), moderately sticky and
moderately plastic; common clay bridges among sand grains; common variegated sands of
various sizes; few very fine, fine and medium vesicular and few fine simple tubular pores;
few very fine and fine roots; few traces of dead roots; moderately acid (field pH 6.0); clear
and wavy boundary to Bt2

W
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Bt2 80-120
Btkl 120-145
Btk2 145-170

Bv 170-200+

Mixed brown (7.5YR 5/4) (30%) and strong brown (7.5YR 5/6) (70%); common fine
distinct yellowish red-(5 YR 5/8) mottles; sandy clay loam; strong medium and coarse semi-
angular blocky structure; hard (dry), firm (moist), slightly sticky and slightly plastic; few
fine faint clay coats on ped faces and common clay bridges among sand grains; few fine
variegated sands and fine cracks; few very fine and fine vesicular and few fine simple
tubular pores; few very fine and fine roots; few traces of dead roots; moderately alkaline
(field pH 8.0); clear and wavy boundary to Btk1

Grayish brown (10YR 5/2); common fine prominent yellowish red (SYR 5/8) mottles;
sandy clay loam; strong medium and coarse semi-angular blocky structure; hard (dry), firm
(moist), moderately sticky and moderately plastic; few fine faint clay coats on ped faces and
common clay bridges among sand grains; common white spots of lime and few fine cracks;
very few very fine, few fine vesicular and tubular pores; very few very fine and fine roots;
few traces of dead roots; moderately alkaline (field pH 8.0); gradual and smooth boundary
to Btk2

Yellowish brown (10YR 5/6); common fine faint yellowish brown (10YR 5/8) mottles; silty
clay; strong medium and coarse semi-angular blocky structure; hard (dry), firm (moist),
slightly sticky and slightly plastic; common fine and medium clay coats on ped faces and
clay bridges among sand grains; common white spots of lime and few fine cracks and few
fine variegated sands; very few very fine, few fine vesicular and tubular pores; very few
very fine and fine roots; moderately alkaline (field pH 8.0); abrupt and smooth boundary to
Bv

Grayish brown (10YR 5/2); common fine distinct yellowish brown (10YR 5/8) mottles;
silty clay loam; strong fine and medium semi-angular blocky structure; hard (dry), firm
(moist), moderately sticky and moderately plastic; common fine and medium faint clay
coats on pore walls and nodule surfaces; common Fe-Mn oxide nodules and concretions and
fine cracks; few very fine, fine and medium vesicular and few tubular pores; practically no
roots; moderately alkaline (field pH 8.0)

Pedon 31
I Information on the site
Profile symbol : Pedon 31
Soil name -
Classification : Typic Paleudalf
Date of examination : August 4, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Kut Sathian, Tambon Mueang, Amphoe Si Bun Ruang, Changwat
Nong Bua Lum Phu
Elevation : Approximately 208 m (MSL)
Map sheet number 154432 Coordination : 48P 0208294, 1883034N
Landform :
1. Physiographic position : Middle terrace
2.Surrounding land form : Undulating
3.Slope on which profile site :3% Aspect : East

Land use

Annual rainfall
Mean temperature
Climate

Others

: Sugarcane (uneven stands)
: Approximately 1,400 mm

: Approximately 27 °C

: Moist tropical savanna

: Agriculture and settlements

1I General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

IIX Profile description
Horizon Depth (cm)

: Wash over residuum derived from weathered sedimentary rock
: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

Description
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Apl

Ap2

Btl

Bt2

Bt3

Btc

BCrtl

BCrt2

0-25/30

30-45/50

50-70

70-90

90-120

120-140

140-170

170-200+

Mixed yellowish red (5YR 5/6) (80%) and pinkish gray (SYR 7/2) (20%); sandy clay loam;
strong fine and medium subangular blocky structure; hard (dry), firm (moist), moderately
sticky and moderately plastic; few fine and medium distinct clay coats on ped faces; few
fine variegated sands and common Fe-Mn oxide nodules; few very fine and fine vesicular
pores; common very fine, fine and medium roots; common traces of dead roots; moderately
acid (field pH 6.0); clear and wavy boundary to Ap2

Reddish brown (5YR 4/3); sandy loam; strong fine and medium subangular blocky
structure; hard (dry), firm (moist), slightly sticky and slightly plastic; few fine faint clay
coats on pore walls; few fine variegated sands and common quartz fragments; few very fine
and common fine vesicular pores; few very fine and fine roots; few traces of dead roots;
moderately acid (field pH 6.0); clear and wavy boundary to Bt1

Brown (7.5YR 5/3); sandy loam; strong medium and coarse semi-angular blocky structure;
hard (dry), firm (moist), slightly sticky and slightly plastic; common clay bridges among
sand grains; few fine variegated sands and common quartz fragments; few very fine and
common fine vesicular pores; few very fine and fine roots; common traces of dead roots and
decayed sugarcane stems; moderately acid (field pH 6.0); clear and smooth boundary to Bt2
Mixed brown (7.5YR 5/4) (60%) and pinkish gray (7.5YR 6/2) (40%); few fine distinct
yellowish red (SYR 5/8) mottles; sandy clay loam; strong medium and coarse semi-angular
blocky structure; very hard (dry), firm (moist), moderately sticky and moderately plastic;
few fine faint clay coats on pore walls and clay bridges among sand grains; few fine
variegated sands and common quartz fragments; few very fine and common fine vesicular
pores; few very fine and fine roots; few traces of dead roots; moderately acid (field pH 6.0);
clear and smooth boundary to Bt3

Mixed brown (7.5YR 5/4) (40%) and pinkish gray (7.5YR 6/2) (60%); few medium distinct
yellowish red (SYR 5/8) mottles; silty clay; strong medium and coarse semi-angular blocky
structure; very hard (dry), firm (moist), slightly sticky and slightly plastic; common fine and
medium faint clay coats on pore walls and ped faces; few fine variegated sands and
common quartz fragments; few very fine and common fine vesicular pores; few very fine
and fine roots; few traces of dead roots; slightly acid (field pH 6.5); clear and smooth
boundary to Btc

Mixed brown (7.5YR 5/4) (50%) and light gray (7.5YR 7/1) (50%); common fine faint
strong brown (7.5YR 5/8) mottles; silty clay; strong medium and coarse semi-angular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic;
common fine and medium faint clay coats on pore walls and ped faces and all Fe-Mn oxide
nodule surfaces; common ferruginous rock fragments and nodules; few very fine and fine
vesicular and few fine simple tubular pores; very few very fine and fine roots; neutral (field
pH 7.0); clear and broken boundary to BCrt1

Mixed reddish brown (2.5 YR 4/3) (50%) and reddish brown (2.5 YR 4/4) (50%); silty clay;
strong medium and coarse semi-angular blocky structure; hard (dry), firm (moist),
moderately sticky and moderately plastic; common fine faint clay coats on ped faces and
rock fragment surfaces; common reddish weathered rock fragments; very few very fine and
common fine vesicular and few simple tubular pores; practically no roots; moderately
alkaline (field pH 8.0); clear and smooth boundary to BCrt2

Reddish brown (2.5YR 4/4); silty clay; strong medium and coarse semi-angular blocky
structure; hard (dry), firm (moist), moderately sticky and moderately plastic; common fine
and medium faint clay coats on ped faces and weathered rock surfaces; common weathered
reddish rock surfaces; very few very fine and few fine vesicular and few tubular pores;
practically no roots; moderately alkaline (field pH 8.0)
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I Information on the site

Pedon 32

Profile symbol : Pedon 32

Soil name -

Classification : Plinthic Paleudalf

Date of examination : August 4, 2015

Described by : Irb Kheoruenromne and project staff

Location : Ban Non Pradu, Tambon Nong Kae, Amphoe Si Bun Ruang, Changwat
Nong Bua Lum Phu

Elevation : Approximately 225 m (MSL)

Map sheet number 154432 Coordination : 48P 0210306F, 1890873N

Landform

1. Physiographic position : Middle-low terrace transition

2.Surrounding land form : Undulating

3.Slope on which profile site :3% Aspect : East

Land use : Mixed sugarcane, mungbean, corn and rice

Annual rainfall : Approximately 1,400 mm

Mean temperature : Approximately 27 °C

Climate : Moist tropical savanna

Others : Mainly agriculture (sugarcane)

II General information on the soil

Parent mater
Drainage
Permeability
Runoff

ial

Depth of ground water

T Profile description

Horizon Depth (cm)

Ap

Bt1

Bt2

Bvl

Bv2

0-40/50

50-70

70-80/120

120-140

140-170

: Wash over residuum derived from weathered sedimentary rock
: Well

: Moderate

: Moderate

: Deeper than >200 cm at time of sampling

Description
Mixed brown (7.5YR 4/2) (40%) and brown (7.5YR 4/3) (60%); sandy loam; moderate fine
and medium subangular blocky structure; slightly hard (dry), and slightly firm (moist),
slightly sticky and slightly plastic; few very fine variegated sands; many very fine and few
fine vesicular pores; many very fine, fine and medium roots; common traces of dead roots;
moderately acid (field pH 6.0); clear and wavy boundary to Btl
Mixed pinkish gray (7.5YR 6/2) (40%) and light brown (7.5YR 6/3) (60%); common fine
prominent red (2.5YR 5/8) and common fine distinct yellowish red (SYR 5/8) mottles;
sandy clay loam; moderate fine and medium subangular blocky structure; hard (dry), and
firm (moist), slightly sticky and moderately plastic; few fine faint clay coats on pore walls
and common clay bridges among sand grains; few very fine variegated sands and few fine
cracks; many very fine and few fine vesicular pores; few very fine and fine roots; few traces
of dead roots; strongly acid (field pH 5.5); clear and smooth boundary to Bt2
Light gray (7.5YR 7/1); few fine prominent red (2.5YR 5/8) and common medium distinct
yellowish red (SYR 5/8) mottles; sandy clay loam; strong medium and coarse subangular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common fine distinct clay coats on ped faces and pore walls and few clay bridges
among sand grains; few fine variegated sands and few fine cracks; few very fine, fine and
medjum vesicular and few tubular pores; very few very fine and fine roots; few traces of
dead roots; strongly acid (field pH 5.5); clear and broken boundary to Bvl
Light gray (7.5YR 7/1); few fine prominent red (2.5YR 5/8) and few medium distinct
yellowish red (SYR 5/8) mottles; sandy clay loam; moderate fine and medium subangular
blocky structure; slightly hard (dry), slightly firm (moist), slightly sticky and moderately
plastic; common fine distinct clay coats on ped faces and nodule surfaces; many Fe-Mn
nodules and concretions and few fine cracks; few very fine, fine and medium vesicular
pores; very few very fine, fine and roots; few traces of dead roots; moderately acid (field pH
6.0); gradual and smooth boundary to Bv2
Light gray (7.5YR 7/1); common fine prominent red (2.5YR 5/8) and common fine distinct
yellowish red (SYR 5/8) mottles; slightly gravelly silty clay; strong medium and coarse
semi-angular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common fine distinct clay coats on ped faces and nodules surface;
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Bv3

170-200+

common spots of ferruginous weathered rock and few fine cracks; very few very fine, fine
and medium vesicular pores; practically no roots; few traces of dead roots; moderately acid
(field pH 6.0); gradual and smooth boundary to Bv3

Light gray (7.5YR 7/1); common medijum distinct red (2.5YR 5/8) and common medium
distinct strong brown (7.5YR 5/8) mottles; silty clay; strong medium and coarse semi-
angular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common fine distinct clay coats on ped faces and nodule surfaces;
common spots of ferruginous weathered rock and few fine cracks; very few very fine, fine
and medium vesicular pores; practically no roots; few traces of dead roots; moderately acid
(field pH 6.0)

Pedon 33
I Information on the site
Profile symbol : Pedon 33
Soil name -
Classification : Plinthic Paleudalf
Date of examination : August 5, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Na Charoen, Tambon Dong Mafai, Amphoe Suwannakhuha,
Changwat Nong Bua Lum Phu
Elevation : Approximately 218 m (MSL)
Map sheet number : 54443 Coordination : 48P 0201468E, 1953643N
Landform
1. Physiographic position : Lower part of middle-low terrace transition
2.Surrounding Jand form : Slightly undulating
3.Slope on which profile site 2% Aspect : West
Land use : Rice (paddy), sugarcane
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Agriculture and settlements
II General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Somewhat poorly drained
Permeability : Slow
Runoff : Slow
Depth of ground water : Deeper than 170.cm at time of sampling

III Profile description
Horizon Depth (cm)

Apg

Btg

Bvgl

o/ - ’ﬂl
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0-30

30-50

50-80

Description

Very dark grayish brown (10YR 3/2), clay loam; moderate fine and medium subangular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic; few fine
variegated sands; very few very fine and few fine vesicular pores; many very fine, fine and
medium roots; common traces of dead roots; slightly acid (field pH 6.5); clear and smooth
boundary to Btg

Mixed gray (10YR 5/1) (30%) and grayish brown (10YR 5/2) (70%); few fine distinct
strong brown (7.5YR 5/6) mottles; sandy clay loam; moderate fine and medium subangular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic; few fine
faint clay coats on ped faces and clay bridges among sand grains; common variegated sands;
few very fine and common fine vesicular pores; common very fine and fine roots; common
traces of dead roots; slightly acid (field pH 6.5); abrupt and smooth boundary to Bvgl
Mixed gray (10YR 5/1) (40%) and grayish brown (10YR 5/2) (60%); few fine distinct
strong brown (7.5YR 5/8) mottles; silty clay loam; strong medium and coarse subangular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common medium distinct clay coats on ped faces and nodule surfaces; common
quartz fragments and Fe-Mn oxide nodules; few very fine and fine vesicular pores; few very
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Bvg2 80-110

Bvg3 110-130

Bvgd 130-160

Crtg 160-200+

fine and fine roots; few traces of dead roots and few fine cracks; slightly acid (field pH 6.5);
clear and smooth boundary to Bvg2

Mixed gray (10YR 6/1) (40%) and light brownish gray (10YR 6/2) (60%); few medium
distinct strong brown (7.5YR 5/8) mottles; silty clay loam; strong medium and coarse
subangular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common medium distinct clay coats on ped faces and nodule surfaces;
common Fe-Mn oxide nodules and concretions; few very fine and fine, common medium
vesicular pores; few fine roots; few traces of dead roots and few fine cracks; slightly acid
(field pH 6.5); clear and smooth boundary to Bvg3

Mixed gray (10YR 6/1) (60%) and light brownish gray (10YR 6/2) (40%); few medium
distinct strong brown (7.5YR 5/8) mottles; silty clay loam; strong medium and coarse
subangular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common medium distinct clay coats on ped faces and nodule surfaces;
common quartz fragments and Fe-Mn oxide nodules; few very fine and fine, common
medium vesicular pores; few fine roots; few traces of dead roots and few fine cracks;
slightly acid (field pH 6.5); clear and smooth boundary to Bvg4

Mixed gray (7.5YR 6/1) (50%) and light gray (7.5YR 7/1) (50%); common fine distinct
strong brown (7.5YR 5/8) mottles; silty clay loam; strong medium and coarse subangular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common medium distinct clay coats on ped faces and nodule surfaces; common
quartz fragments and Fe-Mn oxide nodules; few very fine and fine, common medium
vesicular pores; few fine roots; slightly acid (field pH 6.5); clear and smooth boundary to Crt
Mixed gray (7.5YR 6/1) (30%) and light gray (7.5YR 7/1) (70%); common medium distinct
brownish yellow (10YR 6/8) mottles; silty clay loam; strong medium and coarse subangular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common medium distinct clay coats on ped faces and nodule surfaces; common
quartz fragments and Fe oxide nodules; few very fine and fine, common medium vesicular
pores; practically no roots; slightly acid (field pH 6.5)

Pedon 34
I Information on the site
Profile symbol : Pedon 34
Soil name -
Classification : Typic Plinthaqualf
Date of examination : August 5, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Khok Klang, Tambon Ban Khok, Amphoe Suwannakhuha, Changwat
Nong Bua Lum Phu
Elevation : Approximately 228 m (MSL)
Map sheet number : 54443 Coordination : 48P. 0202624F, 1944035
Landform
1. Physiographic position : Lower part of middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site :3% Aspect : Southeast
Land use : Sugarcane, bad stands but good stands in vicinity
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Eucalyptus, tamarind and settlements

11 General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

: Wash over residuum derived from weathered sedimentary rock
: Somewhat poorly drained

: Moderate

: Slow

: Deeper than 90 cm at time of sampling
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III Profile description
Horizon Depth (cm) Description

Apgl 0-15/20  Mixed very dark grayish brown (10YR 3/2) (30%) and dark grayish brown (10YR 4/2)
(70%); clay loam; moderate fine and medium subangular blocky structure; hard (dry), firm
(moist), moderately sticky and moderately plastic; few quartz fragments and fine cracks; few
very fine and common fine vesicular pores; many very fine, fine and medium roots;
common traces of dead roots; strongly acid (field pH 5.5); clear and smooth boundary to
Apg2

Apg2 20-30/40 Mixed grayish brown (10YR 5/2) (40%) and brown (10YR 5/3) (60%); sandy clay loam;
strong fine and medium subangular blocky structure; hard (dry), firm (moist), moderately
sticky and moderately plastic; few fine faint clay coats on ped faces; few quartz fragments
and fine cracks and few fine rock fragments; few very fine and common fine vesicular pores
and few fine tubular pores; few very fine, common fine roots; common traces of dead roots;
strongly acid (field pH 5.5); clear and smooth boundary to Btcg

Btcg 40-60  Mixed grayish brown (10YR 5/2) (60%) and brown (10YR 5/3) (40%); sandy clay loam;
strong fine and medium subangular blocky structure; hard (dry), firm (moist), moderately
sticky and moderately plastic; common fine and medium faint clay coats on ped faces and
nodule surfaces; common fine cracks and few Fe-Mn oxide nodules; very few very fine and
common fine vesicular and few fine tubular pores; few fine and medium roots; few traces of
dead roots; strongly acid (field pH 5.5); clear and smooth boundary to Bvgl

Bvgl 60-80  Mixed grayish brown (10YR 5/2) (80%) and brown (10YR 5/3) (20%) few fine distinct red
(2.5YR 5/8) mottles; sandy clay loam; strong fine and medium subangular blocky structure;
very bard (dry), very firm (moist), moderately sticky and moderately plastic; common fine
and medium faint clay coats on ped faces and nodule surfaces; common Fe-Mn oxides
nodules; very few very fine, few fine and common medium vesicular pores; few fine and
medium roots; few traces of dead roots; strongly acid (field pH 5.5); clear and smooth
boundary to Bvg2

Bvg2 80-110 Mixed gray (10YR 6/1) (80%) and light gray (10YR 7/1) (20%) few fine distinct brownish
yellow (10YR 6/8) mottles; silty clay loam; strong fine and medium subangular blocky
structure; very hard (dry), very firm (moist), moderately sticky and moderately plastic;
common fine and medium faint clay coats on ped faces and nodule surfaces; common Fe-
Mn oxide nodules; very few very fine, few fine and common medium vesicular pores; few
fine and medium roots; few traces of dead roots; strongly acid (field pH 5.5); clear and
smooth boundary to Bvg3

Bvg3 110-135 Mixed gray (10YR 6/1) (70%) and light gray (10YR 7/1) (30%); few medium distinct
yellowish brown (10YR 5/8) mottles; silty clay loam; strong medium and coarse semi-
angular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common fine and medium distinct clay coats on ped faces, pore walls
and nodule surfaces; common Fe-Mn oxide nodules and concretions; very few very fine and
few fine vesicular and simple tubular pores; practically no roots; few traces of dead roots;
moderately acid (field pH 6.0); clear and smooth boundary to Crg

Crg 135-170+ Mixed gray (10 YR 6/1) (60%) and light gray (10 YR 7/1) (40%) common medium distinct
yellowish brown (10 YR 5/8) mottles; silty clay loam; strong medium and coarse semi-
angular blocky structure with some rock structure; hard (dry), very firm (moist), moderately
sticky and moderately plastic; common fine and medium distinct clay coats on ped faces and
rock fragments; common rock fragments of various sizes; very few very fine and fine
vesicular and fine tubular pores; practically no roots; slightly acid (field pH 6.5)

Pedon 35
I Information on the site
Profile symbol : Pedon 35
Soil name :-
Classification : Typic Plinthaqualf
Date of examination : August 5, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Huai Harn, Tambon Dong Sawan, Amphoe Na Klang, Changwat
Nong Bua Lum Phu
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Elevation : Approximately 250 m (MSL)

Map sheet number : 54434 Coordination : 48P 02061295, 1926128~
Landform

1. Physiographic position : Upper part of low terrace

2.Surrounding land form : Gently undulating

3.Slope on which profile site :2% Aspect : Southeast

Land use : Paddy rice and sugarcane

Annual rainfall : Approximately 1,400 mm

Mean temperature : Approximately 27 °C

Climate : Moist tropical savanna

Others : Agriculture and settlements

II General information on the soil

Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Poorly drained

Permeability . : Slow

Runoff : Slow

Depth of ground water : Deeper than 200 cm at time of sampling

11X Profile description
Horizon Depth (cm) Description

Apg 0-20 Mixed dark grayish brown (10YR 4/2) (70%) and brown (10YR 4/3) (30%); few fine
distinct strong brown (7.5YR 5/8) mottles; clay loam; moderate fine and medium subangular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic; few fine
faint clay coats on ped faces; few Fe-Mn oxide nodules and fine variegated sands; very few
very fine and few fine vesicular pores; many very fine, fine and medium roots; common
traces of dead roots; slightly acid (field pH 6.5); abrupt and smooth boundary to Btcg

Btcg 20-40  Pinkish gray (7.5YR 7/2); few fine distinct strong brown (7.5YR 5/8) mottles; very gravelly
silty clay loam; strong fine and medium subangular blocky structure; hard (dry), firm
(moist), moderately sticky and moderately plastic; many fine distinct clay coats on ped faces
and nodule surfaces; many fine pisoliths of Fe-Mn oxides and few very fine variegated
sands; very few very fine and few fine vesicular and simple tubular pores; common very fine
and fine roots; few traces of dead roots; neutral (field pH 7.0); clear and smooth boundary to
Bvgl

Bvgl 40-70  Pinkish gray (7.5YR 7/2); common fine distinct strong brown (7.5YR 5/8) mottles; very
gravelly silty clay loam; strong medium and coarse subangular blocky structure; very hard
(dry), very firm (moist), moderately sticky and moderately plastic; many distinct clay coats
on ped faces and nodule surfaces; common fine Fe-Mn oxide pisoliths and spot
accumulations of Fe-oxides; very few very fine and fine vesicular and fine simple tubular
pores; few very fine and fine roots; few traces of dead roots; moderately acid (field pH 6.0);
clear and smooth boundary to Bvg2

Bvg2 . 70-100 Mixed light gray (7.5YR 7/1) (50%) and pinkish gray (7.5YR 7/2) (50%); few medium

: distinct strong brown (7.5 YR 5/8) mottles; very gravelly silty clay loam; strong medium

and coarse subangular blocky structure; very hard (dry), very firm (moist), moderately sticky
and moderately plastic; many distinct clay coats on ped faces and nodule surfaces; common
fine Fe-Mn oxides pisoliths and spot accumulations of Fe-oxides and few fine cracks; very
few very fine and fine vesicular and fine simple tubular pores; few very fine and fine roots;
few traces of dead roots; moderately acid (field pH 6.0); clear and smooth boundary to Bvg3

Bvg3 100-130 Mixed light gray (7.5YR 7/1) (70%) and pinkish gray (7.5YR 7/2) (30%); few medium
distinct brownish yellow (10YR 6/6) mottles; very gravelly silty clay loam; strong medium
and coarse semi-angular blocky structure; very hard (dry), very firm (moist), moderately
sticky and moderately plastic; many distinct clay coats on ped faces and nodule surfaces;
common fine soft Fe-Mn oxide pisoliths and few fine cracks; very few very fine and fine
and medium vesicular pores and few fine simple tubular pores; few very fine and fine roots;
few traces of dead roots; neutral (field pH 7.0); clear and smooth boundary to Bvg4

Bvgd 130-155 Mixed light gray (7.5YR 7/1) (70%) and pinkish gray (7.5YR 7/2) (30%); common medium
distinct brownish yellow (10 YR 6/6) mottles; slightly gravelly silty clay loam; strong
medium and coarse subangular blocky structure; very hard (dry), very firm (moist),
moderately sticky and moderately plastic; common distinct clay coats on ped faces and
nodule surfaces; common fine hard and soft Fe-Mn oxide nodules and few fine cracks; very
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BCrtg 155-180

Crtg 180-200+

few very fine and fine and medium vesicular pores and few fine simple tubular pores; few
very fine and fine roots; few traces of dead roots; moderately alkaline (field pH 8.0); clear
and smooth boundary to BCrg

Mixed light greenish gray (GLEY1 7/10 Y 7/1) (40%) and light greenish gray (GLEY1 7/5
GY 7/1) (60%); common medium distinct light bluish gray (GLEY2 8/5 PB 8/1) and
common medium distinct brownish yellow (10 YR 6/6) mottles; silty clay loam; strong
medium and coarse subangular blocky structure; very hard (dry), very firm (moist),
moderately sticky and moderately plastic; many distinct clay coats on ped faces and pore
walls and nodule surfaces; few fine soft pisoliths of Fe-oxides and lime soft accumulations;
very few very fine and fine and medium vesicular and few tubular pores; practically no
roots; moderately alkaline (field pH 8.0); clear and smooth boundary to Crg

Mixed light greenish gray (GLEY1 7/5 GY 7/1) (70%) and gray (10 YR 6/1) (30%);
common medium distinct white (GLEY'1 8/N 8/) and few medium distinct brownish yellow
(10 YR 6/6) mottles; silty clay loam; strong medium and coarse subangular blocky structure;
hard (dry), firm (moist), moderately sticky and moderately plastic; many distinct clay coats
on ped faces, pore walls and nodule surfaces; few fine soft pisoliths of Fe-oxides and lime
soft accumulations; very few very fine and fine and medium vesicular and few tubular
pores; practically no roots; moderately alkaline (field pH 8.0)

Pedon 36
I Information on the site
Profile symbol : Pedon 36
Soil name -
Classification : Typic Plinthaquult
Date of examination : August 6, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Na Kalaew, Tambon Na Si, Amphoe Suwannakhuha, Changwat Nong
: Bua Lam phu
Elevation : Approximately 203 m (MSL)
Map sheet number 154442 Coordination : 48P 0210355%, 1945915N
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site 2% Aspect : West
Land use : Left fallow for paddy rice, sugarcane
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Agricultural and settlements
II General information on the soil
Parent material : Wash over residuum derived from weathered sedimentary rock
Drainage : Somewhat poorly drained
Permeability : Moderate
Runoff : Slow
Depth of ground water : Deeper than 200 cm at time of sampling

III Profile description
Horizon Depth (cm)

Apg

Btgl

0-30

30-60

Description

Mixed pinkish gray (7.5YR 6/2) (80%) and pinkish gray (7.5YR 7/2) (20%); common fine
distinct strong brown (7.5YR 5/6) mottles; clay loam; strong fine and medium subangular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic; few fine
clay coats on ped faces and pore walls; few spot accumulations of dark Fe-Mn oxides; very
few very fine and common fine vesicular and few simple tubular pores; common very fine
and fine and few medium roots; common traces of dead root; slightly acid (field pH 6.5);
clear and smooth boundary to Btgl

Mixed pinkish gray (7.5 YR 6/2) (30%) and pinkish gray (7.5 YR 7/2) (70%); common fine
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distinct strong brown (7.5 YR 5/8) mottles; clay loam; strong medium and coarse subangular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic;
common fine faint clay coats on ped faces and pore walls; few fine variegated sands; very
few very fine and common fine vesicular and few simple tubular pores; few very fine and
fine roots; few traces of dead root; moderately acid (field pH 6.0); clear and smooth
boundary to Btg2

Btg2 60-90  Mixed pinkish gray (7.5YR 6/2) (30%) and pinkish gray (7.5YR 7/2) (70%); few fine
distinct yellowish red (5YR 5/8) and common medium distinct strong brown (7.5YR 5/6)
mottles; clay; strong medium and coarse semi-angular blocky structure; very hard (dry),
very firm (moist), moderately sticky and moderately plastic; few fine distinct clay coats on
ped faces and pore walls; common fine pisoliths of Fe-Mn oxides and few fine cracks; very
few very fine and fine vesicular and tubular pores; few very fine and fine roots; few traces of
dead root; moderately acid (field pH 6.0); clear and smooth boundary to Bvgl

Bvgl 90-120  Pinkish gray (7.5YR 7/2); few fine prominent red (2.5 YR 5/8) and common fine distinct
strong brown (7.5YR 5/8) mottles; silty clay loam; strong medium and coarse subangular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common fine and medium distinct clay coats on ped faces and pore walls; common
Fe-Mn oxides pisoliths and few fine cracks; very few very fine and common fine vesicular
and few simple tubular pores; few very fine and fine roots; few traces of dead root and few
rock fragments; moderately acid (field pH 6.0); gradual and smooth boundary to Bvg2

Bvg2 120-150 Mixed light gray (7.5YR 7/1) (40%) and pinkish gray (7.5YR 7/2) (60%); common fine
prominent red (2.5YR 5/8) and common fine distinct strong brown (7.5YR 5/8) mottles;
silty clay loam; strong medium and coarse semi-angular blocky structure; very hard (dry),
very firm (moist), moderately sticky and moderately plastic; common fine and medium
distinct clay coats on ped faces and pore walls and some pisolith surfaces; common Fe-Mn
oxide pisoliths and few fine cracks; very few very fine and common fine vesicular and few
simple tubular pores; very few very fine and fine roots; very fine traces of dead root;
strongly acid (field pH 5.5); clear and smooth boundary to Bvg3

Bvg3 150-180 Mixed light gray (7.5YR 7/1) (60%) and pinkish gray (7.5YR 7/2) (40%); few fine
prominent red (2.5YR 5/8) and few medium distinct strong brown (7.5YR 5/8) mottles; silty
clay loam; strong medium and coarse semi-angular blocky structure; very hard (dry), very
firm (moist), moderately sticky and moderately plastic; common distinct clay coats on pore
walls, ped faces and some pisolith surfaces; common Fe-Mn oxide pisoliths and few fine
cracks and few reddish streaks of Fe-oxides; very few very fine, common fine and medium
vesicular and tubular pores; very few very fine and fine roots; strongly acid (field pH 5.5);
gradual and smooth boundary to Bvg4

Bvgd 180-200+ Light gray (7.5YR 7/1); common fine distinct strong brown (7.5YR 5/8) and few fine
distinct reddish yellow (7.5YR 6/8) mottles; silty clay loam; strong medium and coarse
semi-angular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common distinct clay coats on ped faces and pore walls; common fine
cracks and fine ferruginous rock fragments; very few very fine, common fine and medium
vesicular and tubular pores; practically no roots; some organic remains; strongly acid (field

pH 5.5)
Pedon 37
I Information on the site
Profile symbol : Pedon 37
Soil name -
Classification : Typic Endoaqualf
Date of examination : August 6, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Nong Luang, Tambon Kut Phueng, Amphoe Suwannakhuha,
Changwat Nong Bua Lam phu
Elevation : Approximately 197 m (MSL)
Map sheet number : 54442 Coordination : 48P 0213988E, 1945484N
Landform
1. Physiographic position : Lower levee
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2.Surrounding land form : Gently undulating

3.Slope on which profile site :2% Aspect : Southeast
Land use : Left idle under grass, paddy rice
Annual rainfall : Approximately 1,400 mm

Mean temperature : Approximately 27 °C

Climate : Moist tropical savanna

Others : Agriculture and settlements

II General information on the soil
Parent material

Drainage
Permeability
Runoff

Depth of ground water

III Profile description
Horizon Depth (cm)

Apgl

Apg2

Btgl

Btg2

Btg3

Btg4

Btg5

0-15

15-35

35-60

60-80

80-100

100-130

130-150

: Alluvium over wash deposit

: Poorly drained

: Slow

: Slow

: Deeper than 200 cm at time of sampling

Description
Mixed dark grayish brown (10YR 4/2) (50%) and brown (10YR 4/3) (50%); clay loam;
moderate fine and medium subangular blocky structure; slightly hard (dry), slightly firm
(moist), moderately sticky and moderately plastic; few very fine and fine vesicular and fine
tubular pores; many very fine, fine and medium roots; common trace of dead roots; slightly
acid (field pH 6.5); clear and smooth boundary to Apg2
Mixed dark grayish brown (10YR 4/2) (50%) and brown (10YR 4/3) (50%); few fine
distinct strong brown (7.5YR 4/6) mottles; clay loam; moderate fine and medium subangular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic; very
few fine variegated sands; few very fine common fine vesicular pores and fine tubular pores;
common very fine and fine roots; common traces of dead roots; slightly acid (field pH 6.5);
clear and smooth boundary to Btgl
Mixed grayish brown (10YR 5/2) (50%) and brown (10YR 5/3) (50%); few fine distinct
strong brown (7.5YR 4/6) mottles; clay loam; moderate fine and medium semi-angular
blocky structure; slightly hard (dry), firm (moist), moderately sticky and moderately plastic;
common fine faint clay coats on ped faces and pore walls; very few very fine variegated
sands; few very fine, fine and medium vesicular and fine tubular pores; few fine and
medium roots; common traces of dead roots; moderately acid (field pH 6.0); gradual and
smooth boundary to Btg2
Mixed grayish brown (10YR 5/2) (60%) and brown (10YR 5/3) (40%); few fine distinct
strong brown (7.5YR 4/6) mottles; clay loam; moderate fine and medium subangular blocky
structure; slightly hard (dry), firm (moist), moderately sticky and moderately plastic;
common fine faint clay coats on ped faces and pore walls; very few Fe-Mn oxides nodules
and few fine cracks; few very fine, fine and medium vesicular and fine tubular pores; few
fine and medium roots; few traces of dead roots; moderately acid (field pH 6.0); gradual and
smooth boundary to Btg3
Mixed light brownish gray (10YR 6/2) (60%) and pale brown (10YR 6/3) (40%); common
fine distinct strong brown (7.5YR 5/6) mottles; clay loam; strong fine and medium
subangular blocky structure; hard (dry), firm (moist), moderately sticky and moderately
plastic; common fine faint clay coats on ped faces and pore walls; very few Fe-Mn oxide
nodules and few fine cracks; few very fine, fine and medium vesicular and fine tubular
pores; few fine and medium roots; few traces of dead roots; moderately acid (field pH 6.0);
clear and smooth boundary to Btg4
Mixed light brownish gray (10YR 6/2) (80%) and light gray (10YR 7/2) (20%); few fine
distinct strong brown (7.5YR 5/6) mottles; clay; strong fine and medium subangular blocky
structure; hard (dry), firm (moist), moderately sticky and moderately plastic; common fine
faint clay coats on ped faces and pore walls; some spot accumulations of Fe-Mn oxides and
few fine cracks; few very fine, fine and medium vesicular and fine tubular pores; few fine
and medium roots; few traces of dead roots; moderately acid (field pH 6.0); gradual and
smooth boundary to Btg5
Mixed light brownish gray (10YR 6/2) (60%) and light gray (10YR 7/2) (40%); common
fine distinct strong brown (7.5 YR 5/6) and few fine distinct strong brown (7.5 YR 5/8)
mottles; silty clay; strong fine and medium subangular blocky structure; hard (dry), firm
(moist), moderately sticky and moderately plastic; common fine faint clay coats on ped faces
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and pore walls; patch accumulation of Fe-Mn oxides and few fine cracks; few very fine,
common fine vesicular and variable size tubular pores; very few fine roots; few traces of
dead roots; moderately acid (field pH 6.0); clear and smooth boundary to Btg6

Btg6 150-170 Mixed light brownish gray (10YR 6/2) (60%) and light gray (10YR 7/2) (40%); few fine
distinct yellowish red (S5YR 5/8) and common fine distinct reddish yellow (7.5 YR 6/8)
mottles; silty clay; strong fine and medium subangular blocky structure; hard (dry), firm
(moist), moderately sticky and moderately plastic; common fine faint clay coats on ped faces
and pore walls; few spot accumulations of Fe-Mn oxides; very few fine roots; few traces of
dead roots; moderately acid (field pH 6.0); gradual and smooth boundary to Btg7

Btg7 170-200+ Mixed light brownish gray (10YR 6/2) (60%) and light gray (10YR 7/2) (40%); common
fine distinct yellowish red (SYR 5/8) and few fine distinct reddish yellow (7.5YR 6/8)
mottles; silty clay; strong medium and coarse semi-angular blocky structure; very hard (dry),
very firm (moist), moderately sticky and moderately plastic; few fine faint clay coats on pore
walls; patch accumulation of Fe-Mn oxides and few fine cracks; very few very fine and few
fine vesicular and fine tubular pores; practically no roots; moderately acid (field pH 6.0)

Pedon 38
I Information on the site
Profile symbol : Pedon 38
Soil name -
Classification : Aquic Hapludalf
Date of examination : August 6, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Neon Pa Wan, Tambon Kut Phueng, Amphoe Suwannakhuha,
Changwat Nong Bua Lam Phu
Elevation : Approximately 200 m (MSL)
Map sheet number : 54442 Coordination : 48P 0215899E, 1940445N
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Gently undulating
3.Slope on which profile site 1 2% Aspect : North
Land use : Paddy rice, left idle at time of sampling
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Agriculture and settlements
IX General. information on the soil )
Parent material : : Wash over residuum derived from weathered sedimentary rock
Drainage : Somewhat poorly drained
Permeability . :Slow
Runoff : Slow
Depth of ground water : Deeper than 100 cm at time of sampling
IIX Profile description
Horizon Depth (cm) Description
Ap 0-18/20  Mixed brown (7.5YR 5/2) (40%) and brown (7.5YR 5/3) (60%); yellowish brown (5 YR

4/6) mottles (root mottles); sandy loam; moderate fine and medium subangular blocky
structure; slightly hard (dry), firm (moist), slightly sticky and slightly plastic; few fine faint
clay coats on ped faces; common fine variegated sands and some highly weathered rock
fragments; few very fine and common fine vesicular pores; common very fine, fine and
medium roots; common fraces of dead root; strongly acid (field pH 5.5); clear and smooth
boundary to BCrt

BCrt 20-35 Mixed brown (7.5YR 5/2) (70%) and brown (7.5YR 5/3) (30%); few fine distinct yellowish
red (SYR 5/8) and root mottles yellowish red (5YR 4/6) mottles; sandy clay loam; moderate
fine and medium subangular blocky structure; slightly hard (dry), firm (moist), moderately
sticky and moderately plastic; few fine faint clay coats on ped faces, and clay bridges among
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Crtl

Crt2

Cr

35-70

70-100

100+

sand grains; common fine variegated sands and some highly weathered rock fragments and
fine dark Fe-Mn oxide spots ; few very fine and common fine vesicular pores; few very fine
and fine roots; common traces of dead root; strongly acid (field pH 5.5); clear and smooth
boundary to Crtl

Light gray (10YR 7/1); common fine distinct yellowish brown (10YR 5/8) mottles; sandy
clay loam; strong medium and coarse semi-angular blocky structure; hard (dry), firm
(moist), moderately sticky and moderately plastic; few medium faint clay coats on ped faces
and pore walls; few fine variegated sands; few very fine and common fine vesicular pores;
few very fine and fine roots; few traces of dead root; strongly acid (field pH 5.5); clear and
smooth boundary to Crt2

Light gray (10YR 7/1); common medium distinct yellowish brown (10YR 5/8) mottles;
sandy clay loam; strong medium and coarse semi-angular blocky structure; hard (dry), firm
(moist), moderately sticky and moderately plastic; few medium faint clay coats on ped faces
and pore walls; very few fine variegated sands; very few very fine, few fine vesicular and
tubular pores; few very fine and fine roots; common dark spots of Fe-Mn oxides; moderately
acid (field pH 6.0)

Weathered reddish siltstone mainly

Pedon 39
I Information on the site
Profile symbol : Pedon 39
Soil name -
Classification : Typic Plinthudult
Date of examination : August 6, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Kao Kloi, Tambon: Kao Kloi, Amphoe Na Klang, Changwat Nong
Bua Lam Phu
Elevation : Approximately 225 m (MSL)
Map sheet number : 54431 Coordination : 48P 0215888F, 1940474N
Landform
1. Physiographic position : Middle-low terrace transition
2.Surrounding land form : Undulating
3.Slope on which profile site :3% Aspect : West
Land use : Sugarcane (old ratoon) bad stand, para rubber, sugarcane, cassava
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Agriculture and settlements
IX General information on the soil
Parent material : Wash and residuum derived from weathered sedimentary rock
Drainage : Undulating
Permeability : Moderate
Runoff : Moderate
Depth of ground water : Deeper than 200 cm at time of sampling

11X Profile description
Horizon Depth (cm)

Apl

Ap2

ot o, ol ’O’
munﬂszmuﬂmamgﬂiﬁsamié'aaLLazmma

0-15

15-35

Description
Brown (7.5YR 5/3); loamy sand; weak fine and medium subangular blocky structure; soft
(dry), firm (moist), non-sticky and non-plastic; few fine variegated sands; few very fine and .
common fine vesicular pores; many very fine, fine and medium roots; common traces of
dead root; slightly acid (field pH 6.5); clear and smooth boundary to Ap2
Mixed brown (7.5YR 5/3) (70%) and light brown (7.5YR 6/3) (30%); loamy sand; weak
fine and medium subangular blocky structure; soft (dry), firm (moist), non-sticky and non-
plastic; few variegated sands of several sign; few very fine and common fine vesicular
pores; common very fine, fine and few medium roots; common traces of dead roots; slightly
acid (field pH 6.5); clear and smooth boundary to Bt1
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Btl 35-60  Light brown (7.5YR 6/3); loamy sand; weak fine and medium subangular blocky structure;
soft (dry), firm (moist), non-sticky and non-plastic; few faint clay bridges; common
variegated sands; few very fine and fine vesicular pores; common fine and few medium
roots; common traces of dead roots; moderately acid (field pH 6.0); gradual and smooth
boundary to Bt2

Bt2 60-85  Mixed light brown (7.5YR 6/3) (70%) and pinkish gray (7.5YR 7/2) (30%); loamy sand;
moderately weak fine and medium subangular blocky structure; slight bard (dry), firm
(moist), non-sticky, non-plastic; few faint clay bridges; common variegated sands few quartz
fragments; few very fine and fine and common medium vesicular pores; few fine and
medium roots; few traces of dead roots; moderately acid (field pH 6.0); clear and smooth
boundary to Bvl

Bvl 85-120  Mixed pinkish gray (7.5YR 6/2) (30%) and light brown (7.5YR 6/3) (70%)); few fine distinct
yellowish red (SYR 5/8) mottles; very gravelly sand; weak fine and medium subangular
blocky structure; slightly hard (dry), slightly firm (moist), non-sticky and non-plastic; few
fine faint clay coats on ped faces and nodule surfaces; many Fe-Mn nodules and concretions
of variable sizes; very few very fine, few fine and medium vesicular pores; few fine and
medium roots; few traces of dead root; strongly acid (field pH 5.5); clear and smooth
boundary to Bv2

Bv2 120-140 Mixed pinkish gray (7.5YR 6/2) (70%) and light brown (7.5YR 6/3) (30%); few fine distinct
red (2.5YR 5/8) and few fine distinct yellowish red (5YR 5/8) mottles; very gravelly sandy
clay loam; moderate fine and medium subangular blocky structure; hard (dry), firm (moist),
moderately sticky and moderately plastic; few fine faint clay coats on pore walls, ped faces
and nodule surfaces; many Fe-Mn nodules and concretions of variable sizes and few very
fine variegated sands; very few very fine, few fine and medium vesicular pores; few fine and
medium roots; few traces of dead root; strongly acid (field pH 5.5); clear and smooth
boundary to Bv3

Bv3 140-170 Mixed gray (7.5YR 6/1) (70%) and Pinkish gray (7.5YR 6/2) (30%); few medium distinct
red (2.5YR 5/8) and few fine distinct strong brown (7.5YR 5/8) mottles; very gravelly silty
clay loam; strong medium and coarse semi-angular blocky structure; hard (dry), firm
(moist), slightly sticky and slightly plastic; few fine faint clay coats on pore walls, ped faces
and nodule surfaces; many Fe-Mn nodules mainly of fine sizes and some weathered
ferruginized rocks; very few very fine, few fine and common medium vesicular and few fine
tubular pores; few fine and medium roots; few traces of dead root; strongly acid (field pH
5.5); abrupt and smooth boundary to Cr

Cr 170-200+ Almost fresh rock retaining original structure
Pedon 40
I Information on the site
Profile symbol : Pedon 40
Soil name :-
Classification : Plinthic Paleudalf
Date of examination : August 6, 2015
Described by : Irb Kheoruenromne and project staff
Location : Ban Na Nong Toom, Tambon Kut Din Gee, Amphoe Na Klang, Changwat
Nong Bua Lam phu
Elevation : Approximately 224 m (MSL)
Map sheet number : 54431 Coordination : 48P 0213475E, 1923811N
Landform
1. Physiographic position : Middle-low terrace transition
- 2.8urrounding land form : Gently undulating
3.Slope on which profile site 2% Aspect : West
Land use ' Left idle for rice planting, sugarcane, cassava, banana
Annual rainfall : Approximately 1,400 mm
Mean temperature : Approximately 27 °C
Climate : Moist tropical savanna
Others : Agriculture and settlements

]
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II General information on the soil
Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap

Btl

Bt2

Bvl

Bv2

Bv3

Bv4

0-30

30-50

50-75

75-105

105-130

130-160

160-190+

: Wash over residuum derived from weathered sedimentary rock
: Moderate well drained

: Moderate

: Slow

: Deeper than 200 cm at time of sampling

Description
Mixed brown (7.5YR 4/2) (50%) and brown (7.5YR 4/3) (50%); loamy sand; moderately
weak fine and medium subangular blocky structure; slightly hard (dry), firm (moist), non-
sticky and non-plastic; common fine variegated sands; few very fine and fine vesicular
pores; many very fine and fine common medium roots; common traces of dead roots; very
strongly acid (field pH 5.0); clear and smooth boundary to Bt1
Mixed brown (7.5YR 5/2) (50%) and brown (7.5YR 5/3) (50%); loamy sand; moderately
weak fine and medium semi-angular blocky structure; hard (dry), firm (moist), non-sticky
and non-plastic; few fine faint clay coats on pore walls and some clay bridges among sand
grains; common fine variegated sands; very few very fine and common fine vesicular pores;
few very fine and fine roots; few traces of dead root; slightly acid (field pH 6.5); gradual and
smooth boundary to Bt2
Mixed pinkish gray (5YR 6/2) (60%) and light reddish brown (SYR 6/3) (30%); few fine
distinct strong brown (7.5YR 5/8) mottles; loamy sand; moderately weak fine and medium
semi-angular blocky structure; slightly hard (dry), slightly firm (moist), non-sticky and non-
plastic; few fine faint clay coats on pore walls and some clay bridges among sand grains;
many fine variegated sands; few very fine and fine and common medium vesicular pores;
few very fine and fine roots; few traces of dead root; neutral (field pH 7.0); abrupt and
smooth boundary to Bv1
Light gray (7.5YR 7/1); few fine prominent red (2.5YR 5/8) and few medium distinct strong
brown (7.5YR 5/8) mottles; gravelly silty clay loam; strong medium and coarse subangular
blocky structure; very hard (dry), very firm (moist), moderately sticky and moderately
plastic; common medium distinct clay coats on pore walls and nodule surfaces; many Fe-
Mn oxide pisoliths and few fine variegated sands; very few very fine and few fine vesicular
and fine tubular pores; few fine roots; few traces of dead root; neutral (field pH 7.0); clear
and smooth boundary to Bv2
Light gray (7.5YR 7/1); few fine distinct strong brown (7.5YR 5/8) mottles; slightly gravelly
silty clay; strong medium and coarse semi-angular blocky structure; very hard (dry), very
firm (moist), moderately sticky and moderately plastic; common medium and coarse distinct
clay coats on pore walls and nodule surfaces; common Fe-Mn oxide pisoliths and some red
spots of ferruginous rocks; very few very fine, few fine and medium vesicular and fine
tubular pores; few fine roots; few traces of dead root; very strongly acid (field pH 4.5); clear
and smooth boundary to Bv3 .
Light gray (7.5YR 7/1); few fine prominent red (2.5YR 4/8) and few fine distinct strong
brown (7.5YR 5/8) mottles; slightly gravelly silty clay; strong medium and coarse semi-
angular blocky structure; very hard (dry), very firm (moist), moderately sticky and
moderately plastic; common medium and coarse distinct clay coats on pore walls and nodule
surfaces and some clay bridges among sand grains; few Fe-Mn oxide pisoliths and common
spots of ferruginous weathered rocks; very few very fine and few fine vesicular and fine
tubular pores; few fine roots; few traces of dead root and common fine variegated sands;
very strongly acid (field pH 4.5); clear and smooth boundary to Bv4
Light gray (7.5YR 7/1); few fine prominent red (2.5YR 4/8) and few medium distinct
yellowish brown (10YR 5/8) mottles; silty clay; strong medium and coarse semi-angular
blocky structure; hard (dry), firm (moist), moderately sticky and moderately plastic;
common medium and coarse clay coats on pore walls and ped faces; some quartz fragments
and few spots of ferruginized weathered rock; very few very fine and few fine vesicular and
fine tubular pores and few fine cracks; few fine roots; very strongly acid (field pH 5.0)
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aseuand 1 inueidarulumsussfiussiuaugauanysoivesfuainaiiingzs

(nosdn579hu, 2523)

swiumwgen | BuvBetng | mudud | avwguandeu | veaeSaiiu | Tnunadeud
auysalvesin wa wenloeau Usslond (mg | Judsslowd
(g/kg) (%) (cmol/ke) (mg/kg) (mg/ke)
i <15 <35 <10 <10 <60
WY (1) (1) (1) (1)
Y1unang 15-35 35-75 10-20 10-25 60-90
2) (2) (2) (2) )
G >35 >75 >20 >25 >90

v

(3)

(3)

(3)

(3)

(3)

V wiaznaglviaziuu Inadmuanasioan (=1 Azuuw) Uunan (=2 Azuuu) wazgs (=3 Asuuw)
mumruATeILsazinastlum e MnAziuNTINTeRUWniUMSetiaund 7 fednlisziuniy
gawEuysaini AzuuuTInluYa 8-12 fediisziuaugauauysaiviunans wasasuuusIVIAY

13 visemnnnifehilszAuanuganauysales

e e o
w
a'mnﬂssmummamgﬂiﬂiemsé’aauasmma
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9 a

o ol ¥ o o o ¥ Y a a
MSIHUINT 2 Tauaiu ey Snusiiuseneu uazn1sudamaumne (Asa o Aldlaanifu

u

faszuanuin 50-60 wudlues) lun1sussifiuaussaugaugauauysaivesdiu

Srvasiifvesduszney | Snunzvssiu/audFvesdiu fyanwalt
(Parameter)
3us (Type) Suieustmenuvashuuy G,S,L,C0O
sfinvastudns Fudonusdrmeuvesiua G,S,LC0O
(Substratra type)
fhudsuene (Modifiers) | 1. evglithnlufiy (pH 1:1 Tuih <5.0) a
2. Audusing (pH 1:1 T >7.3) b
3, Cat clay Glanlsladuas pH 1:1 Tuh <3.5) c
4. uk Rullfanmeuduuuy ustic, aridic d
38 xeric)
5. ﬁuﬁmmqLLaﬂLﬂﬁaulaaauuaﬂﬁq (Wauan e
youvafianale <7 cmolke)
6. Audah (Huiidsedsn) g
7. fudunsa (pH 1:1 uth = 5.6)
8. Aundsaaneiags GlRuwmdennnndy 35% [
wasAdy 7.5YR viSaunandn dlAseasauuy
flaunay (granular)
9. Auilwumadoudises Guiusfiaanesald k
$18 <10% Tungueynipruiansienls)
10. Natric (Ruslleionuandels >15%) n
11. HeavteSafifuuselovds (@1 P anu p
Bray Il <8 mg/kg)
12. fufu (EC >4 dS/m) s
13.1ne3vead Aulifuniien >35% uazhiu v
wilgnnin 50% Wuaunlng)
14. Auftensodugu (dlefu pH >10 Tu 1M NaF X
wiohufinanidguuni
15. enuanadiu A9 %A1uaat) %
16./umed (prime ) (dfiuUsnansiingn
ulufuang)
16.1 3ingam 15-35% —
16.2 finT1A >35%

1/ G = Gravelly, S = Sandy, L = Loamy, C = Clayey, O = Organic

W
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ANTNHUINT 3 mzusﬁmmgmmmqqﬁwwaﬁﬁmmsﬁmqLﬂﬁ‘uaqau (18y, 2548; Dent and
Changprai, 1973; Land Classification and FAO Project Staff, 1973; Richards,
1954; Sail Survey Division Staff,1993)

Anvagmaelvedy LNAUTNINTFIY
Aan m AUy Uu G G G
AN [GR0 Junang un
1. Buvieing (g/ke) <5 510 | 10-15 | 1525 | 25-35 | 35-45 | >45
2. AwBusLUE (%) - <35 - 35-75 - >75 -
3. Weaesanduvselon] | <3 3-6 6-10 | 10-15 | 15-25 | 25-45 | >45
(mg/kg)
4. Tnunadeuiidu <30 | 30-60 - 60-90 - 90-120 | >120
Usglagil (me/ke)
5. PouquaniUAeuLen <30 | 3050 | 5010 | 10-15 | 1520 | 20-30 | >30
lovou (cmol/ke)
6. waanasuld
(cmol/kg)
6.1 umaLTew <2.0 2-5 - 5-10 - 10-20 | >20
6.2 wunili@eu <03 | 0.3-1.0 - 1-3 - 3-8 >8
63 luifeu <0.1 | 0.1-0.3 - 0.3-0.7 - 0.7-20 | >2
6.4 Inunadon <02 | 02-03 - 0.3-0.6 - 06-1.2 | >1.2
7. anmwnsihindvesdu <2 2-4 - 4-8 - 816 | >16
(dS/m)

1/ asaus 2 dS/m Fuludedndlufudy (salt affected soils)

W
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AMKUINT 5 anwazntda (profile) vasfunluazinistussAuaNin1sdadl (A) azfiuusiium

] ° o ] U ) = 1 =2 ¥ Y
Wudusmwesiiandiuaisveadan (footslope) Anansnsnseuatlufsszaulnanu

Fuity (8)
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Determining of effective approaches for nutrient management in soils with
low suitability for paddy rice for sugarcane cropping in

Nong Bua Lam Phu Province, Upper Northeast, Thailand
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#sUyAse (fa)

+

sunuuazilsnnnsdanisdedangduasy 0-0-60
AuARarARLazNaNBnImaTedeuUamanins1 < 12 fu/ls (wasii 7)

a a v { a °/ 1 A
nanAnuazasrUsznourandndesulasiinanindey <12 du/ls (Wash 7)

a a noj i a v Qs L) ]
AunmRandaLavHarEmimalUainaringey <12 fu/ls (Wasi 14)

a a v < a v o ! <
nandnuazerUsTnoURanAndeLUasinardndes <12 fu/ls (Wwash 14)
suuuagilsannsdanisledinsduasiy 0-0-60
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- <
AUIITYS)
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Determining of effective approaches for nutrient management in soils with low
suitability for paddy rice for sugarcane cropping in Nong Bua Lam Phu Province, Upper

Northeast, Thailand
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waziRumsissyiulnvesies lidasuannauniu tgligasinennsdun fnnTu uazeuan
Asadiananavedes (Sn3ung, 2533; afins, 2541) lulasiouiinalaenseiensuannanagnis
Wangdes (Usewus wazans, 2565) Tufumsiivsinalulasiausiuseneiey 2 niuseflaniy (4
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fuuzihillamgdmiuUiinusinemsiadtemsiuiulgndes
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oanosadiiuusslond 22.7-27.2 Alandy uaslwunadeuiifuustlon 68 flaniu Anlufunandn
Tunauedi Zende (1990) :1891ui1 wandn 1 fuasgaudesigeimasenlyannuuas fail luTnsiou
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4.5-8.9 Alansu/iena1s w3e 0.72-1.42 nn./ls wazn1slddudu dnsn 20.2 Alansudaes/ienms
V3o 3.23 Alansudamled/ls lufusaiouunansiiiidensdidudselomdmasilnandn gy
winnduduvesdens@lululinnnsety Flutagiuluvsemeusdaliuuni il dlodinsdsan

a v

5 Alan3u/ienms vide 0.8 nn/ls uazdmuirdnadsilifemedmiumnandeslulssmaunia
(Mellis et al, 2012) wagmslddedend §n91 8 nn./ls lufusruunsedfidansanduyselond
0.85 un./nn. uazwiniiulssloud 4.14 un/nn. ilinandnvesdeaifintunasauamdosivy
Tuvassiinsliedens@snsn 0.48 uas 0.96 nn./l3 lufuduas (sendwead) luusemeunda nuth
vilsiPueveUdes wasnanandesLfinty (Franco et al, 2011)

Mynneitiinusinewisludesszdisaiuayunsussiliunan sussdiussAuaNug AL
auysalvesiy waztwenseiusmemsludesinfismenielilumsnaniivdon (Msafl 1) udms
wsarmngvasriiasgiagivanstadeifendostuuiinusineimsludes wu egdes Wus
S0y anmuwindon waruffiiusinsewisnems Wudu venanifluiefitaniiasgiasdes
Hulufianysal Lignvhanelaslse uuas vieviath usu sasshliendiesesimandould
fafumsdsaiuuasfinielinneaifvediu uazsnemnsiuluiiy iefuuuamaunisdans
{edesliussavanimanniy

fufiugndeslunanzfusenidsavilovesszimalne dailvajiduduifiaugauanysel
i fleuvnzauseniskansesuarvaudeslusziuUunansieroutiam (18u, 2538; qilnsn,
2541) LLa::ﬁuﬁT,amaﬁ%mméwqaﬁwﬁiLa%ulé’l,{faaﬁrmnﬁsv‘hn'lsmmeiaLﬁmLﬂunmmu n13vy
avangsIme I suazgidslufunanin venanni dequuldiinsiauinisssuuduugtinasld
Juefllumsndndes Fsmssanisiouuizananmefufinueudoinisvesdosuazaudivosiu
wldiduuzisigemandn wainsfnndSinassemaasilunisuingeedaiites Siteesea
wiisrinfidgmmsasnemsiasmanizusiuil luniang Yusenidsanilefinsnandes du
*ﬁuﬁmnLwiﬁ”uﬁﬁﬁuﬁﬁmmqﬂuaugizﬁﬁ;ﬂ nsdnnssigemsvdnauiuuziihliagaien
p19erlilifmerensiiunanauaramnindos Mafunisussifiussdusineaesulufuiuih
dmdunisugndes waznisazausineinisluludes nandndesluiiuiiugndaslunia

o = &4 & a A ¢ o Y a4 g ' 4 v v
AEIUDDALRGILNUD ‘?fﬂﬂu@Jﬂ'J']ﬂJQﬂiJﬁﬂJU“‘imﬁq ﬂ?iﬁ]&’(ﬁ]ﬂﬁﬂﬂﬂﬂLﬂ@LUULLH']'VIW\ﬂuﬂ'ﬁ‘LaQEﬂMQﬂF]@\T

O U,
dninUszanuenideyalasinsdesuazinnia RDG5850013 lassnstiosd 2 i 2-12



pseeAufeIN T laLazUiina Wumsanfununsnin wasfinuseavsammsldleludes

& da PP 13 o P v
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as1eil 1 sedudngRvessinemsdmiudes (ulusivil)

579 SEAUINGM Frafivngay
(%) (%)
Tulasiau (N) 1.80 2.00-2.60
Noaneda (P) 0.19 0.22-0.30
Twuvaden (K) 0.90-1.11 1.00-1.60
weAaLdeu (Ca) 0.20 (12-16 dUm) 0.20-0.45
wunidey (Mg) 0.08-0.13 0.15-0.23
Faines (S) 0.13 0.13-0.18
(mg/kg) (mg/ke)
wian (Fe) 50 55-105
wusnia (Mn) 15-16 20-100
fnzd (Zn) 10-15 17-32
Na3Ae (Cu) 2-3 4-8

f311: Anderson and Bowen (1990); McCray and Mylavarapu (2010); McCray et al. (2013)

m

£
driinUszanuauideynlasimdasuazinna

RDG5850013 lasansgesdi 2 i 2-13



BNsandunsie
gunsnl

1. uwaweame 1 Wudveuwu 3 Tudwminvuesinang Saftarnissrnuimates i 60
Alalums

2. gunselifiusetnefiu Wy aiulansiu (Augern), 90U wiauy sy

3. Jeniisimemvan loun Jeiedigns 16-8-8, 18-7-21 uaw 0-0-60

a. swewnsiedu o Jedaned (ZnSOaH,0; 35%2Zn), Uevieaund (CuSOs; 34%Cu), uaziy
wanila (MnSOq; 339%Mn)

5. gunselfiusedidluiie wWu ifie nsslng qunszany Wusdy

o4 - o 1Y = o ' by a wa o a ¢a -
6. LADAUD LATBILLNY d1TtAL LLa%'ﬂaf?}WN‘] I‘u‘wa\‘l‘dguMﬂﬁLwaﬂ’mLﬂiwwﬂuum’w%

add
/N9

1. msguiiusnagiediu
< Y ] a 1% . o P=3 [y ~ 5
1.1 fiudegiefuainugndes wuu composite sample finaaidin 2 sediu fie (1) dlansau uaz
2) fierudnuszanumngrudulawsiude 60 au. MnuUaunuAIns (Mnwwani 1)
1.2 @entfudognedu 20 wlas (nmil 1) seezdall 60 Alawmsanlssnuhmalesin lag

U3t dmaesin 9de a.vuestiag Banulaunuasnsndseaunananuanenaiy fell

- DoUHANARES U 5 was
- PeuNaNanUIunad 19U 5 uuas
- Seuwandam (<12 fu/ls) U 5 wlag
- LuJaquUS'auUauﬂé'aa F1UU 5 wilad
E] N [2
A

e
a0

I Sampling site

6 Province

1920008
n020

1980000 fnooe
00

e

1880000
T
e

40 200 530 1060 1740 20
-

220000 uovoo ses0oe 520000

P> < W 1 a w o
AN 1 HEIPNYALNUAIDY AU 20 0 .UUBRUIAN)
P T

o o o o v ’Bl 13 ‘J
diinUszarunuideynlasinsossuazinnia RDG5850013 Tassmstiaedl 2 v 2-14



Y

aa P < a Y + o oo a w P &
2. W/AIINNaDN L‘W'E]L'UiEJ'ULVIEl'Uﬂ']'i"ﬂﬂﬂ'ﬁUﬂLLﬂzaﬂﬁqﬂﬂﬂ@NaNaﬂﬂ'ﬂU 4 2 NIVNaBN AU
3 3

2.1 mveaasii 1 TddemmemsiaSumuAiieneituluamandags (> 15 fw/ls) uay

nandnuiunas (12-15 su/ls) WisuisuiuuUasnensns

enuuasdosnandngs (>15 fu/ls) 3 uas uagsanaUiunana (12-15 fw/ls) 3 uvas 91
P ! < ' a
nsdenduiiusiednaiu 20 ulas
PnraAdeTeiay @rseundt 5 imseseddlesmennaiaiy liun wuenila
vowar  uazdndmuAiiesgiudeliuiviinaspenaaulussdvunans el
usmiteUinm 12 fadndudedlanty  vewssdifiusslevduiinu 1.2 dadnfusdeilansy  uay
Fingadduusslomivnn 3 fadnfudeilanty endulssawdnlildfuiiosnnluiuiiviinn
winfiselenilussiuganndafismedensisdaiulaudy  lasUinadesinermsiaiuitldlu
uazuUasiuniissdumniEn 30 leufwas fauandumsiei 2 luwlaswesinwnsnsituil 113 (40
-a' A 1+ a ﬁ' < <l a a (Y a +|
x 40 1) ifweniinwasnslddemuund  ellSeuiiunaninuasaunMHaREAIUNTIANSYY
AuUNAYBINEATNT
! < 3 1 s a a o a ca o |a o d
aglsiimunsvaassiladelnmadeniinilominuanisiinssitulivinadnuradeud
Dulselembszdus-dunn nnfinussnsladenuasuuzhveismimaesia laeassi 1
Td{ogns 16-8-8 S 50 Alanfusiels wazeian 2 lddegns 17-8-21 dh31 50 Alansusiols Tuyn

wlas Falnunadeueivseliifissmedasinarensasyiivlauaskaninvedes

2.2 mmaaad 2 nadeudastsdnedluuvanndeuiuder uazuUasesRanAnm (<12
w/l9)
nRaNTATIEAY (Masani 5) wuh yuvadiinnsduiufegniuilssdusn
pnsieRuiiunnseiy Tnedeunnulasissiusimmaniiudsslenfluszdugunn dusiameaun
ravunniaifudsslommussdudlunaas saennulasiduiiuiednelissdudingandy
Uselowddnnn uasmudnunsluiuantenmsnasimenaiaduiiludes (il 2)
selumaneessiBadTouitsuiamesamiedmnsdiuansetu luusazulas il
1) LnJaa'i?'iLﬂﬁ'aumml.ﬂaqmmﬂaﬂé'aa Funu 3 wias leun (1) gaRusrys (2) 90
Audeuide wavyrAulmRdE (Huamnaswisnnil 3)
2) LLﬂaaUanaaaﬁlﬂmawam <12 ful3 $huau 3 uvas (Fauasienmd 4) Téun
yaulATY wavyaRuay  wasnmil 5 uansuinauamaaedly s.musatidnyg
vhmsvaaesedensFlusesne 1 Wuguauun 3 wiazuUagaivunaulase
10 s uagnie 7 589 Tnsusiaziniuniavaaes 91 3 31 Uszneudae 4 dasedensd fe
frsumsvaansii 1 laflddedangdiiin
Mumsveaedd 2 TadJodanzdlidssauuiunans (3 mg Zn ke™)
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o A 1+ U Vo [ -
pnsunaneaesi 3 lddedenedlvlissaiugs (6 mg Zn kg™)
I{J U

o s d b % s -
isumaeaet 4 TddedansdlilseAugaunn (12 mg Zn kg™

Mil 2 MIVINTIMEINSLERNNluEBAvaIY Y

MneadeTsiRuLarUInusgensntefinuasnsld  senuingesuasdnsidefing
Femedwiumlas  wituunauvassiviinalmadenidusslonisedumunn - uanduy
AN99RIINT 5 wazansamuandi 6 dafu lumsvesesiluutasifiuiinalnunadeniiduusslov
sindn 75 fadnsusieflaniu wldlenunadenfsliiusnalnumadeuiidudssloviveshuegly
sgAulunas fis 75 fadnsusiedlaniu

msldlesnomnsaiuiuninamslddefisedumiudn 30 wuitas dmuuvaginy
usnflauasnewunsiiiuusglovdlussiumainnlilissdiuuiunans wagldlodinsdniounisld
{Jusmemnavdn (N-P-K) lumsldiendeil 2 vaanunsns Tnelddednsdnmmannassd 1 (M3

- 14w = = @ =
N 2) usg aﬂaaansammmiwmaaw 2 fauandlun1snen 3

M998 2 ulawnassdnsilesiemsiaiumuAniiaTeiRuUSsueuiununIng

i anih Jenaawns (CuSOa) | Jedened (ZnS0q.H,0) | Jelnumaiies (0-0-60)
’ (nn./1%) (nn./l9) (nn./19)
waudn > 15 fu/ls
4 |las1v/Inuide 1.6 5.0 39
15 %31d) 0.9 5.1 5
18 |lasw 1.6 5.0 24
nawan 12-15 f/ls
5  |lasa/lwuddy 1.9 5.1 54
8 MIRU - 4.6 33
12 |lasw - 3.7 25

s —
a o ¥

o 4 ¥ o 1 A
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T4R1 TiR2 T2R3 T2R1 T1R2 T4R3 TIiR1 T4R2 TIR3
T2R1 T4R2 T3R3 T3R1 T2R2 T3R3 T3R1 T3R2 T4R3
T3R1 T3R2 T4R3 T4R1 TaR2 T2R3 T2R1 T1R2 T2R3
TiR1 T2R2 TIR3 TiR1 T3R2 TIR3 T4R1 T2R2 T3R3
wlaail 1 (yaRusvyd) wasl 6 (ypAuoersn) wasit 20 (gaAulnuiide)

2wl 3 wansdsaaeanslesinomsiaiuvetlanniiudsutuulasdes

a590 3 dnsrlesndinzdlunlameasssnndriisululgndes wasuuawmandnmini 12

s/ls
onaledsngd (ZnSOaH,0) (Nn./1%) . .
4 - , — 9n3118 0-0-60
wuasn YAGIU Taild Uunan a gaun ,
(nn./13)
(T1) (T2) (T3) (T4)
winwasulgndes
A e ATE - 3.09 6.2 124 -
6  |Foeidn - 4.75 9.5 19.0 -
20 Iwuide - 4.75 9.5 19.0 30.0
wawAnA (< 12 #u/ls)
7 A3 - 4.72 9.44 18.9 33.7
14 |ie . 439 | 878 176 313
16 |l - 4.72 9.44 18.9 287
TIRL | | T2R2 | | T4R3 T2RL | |TiR2| |TIR3 TIRL| | T3R2 | |T1R3
T3R1 | | T3R2| | T1R3 T4RL | | T3R2 | | T2R3 T2RL | | T4RZ2 | | T4R3
T4R1 | | TIR2| | T2R3 T3RL| |T4R2| | T4R3 T4RL | | T2R2 | | T3R3
T2R1 | | T4R2 | | T3R3 TIRL | | T2R2| | T3R3 T3RL | | TiR2| | T2R3
waafl 7 (ynAulase) wasil 14 (yafuiae) wasil 16 (yadulas)
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3. msinuludadl (leaf index tissue) va4day

4 a € a 24 1 3 o v = & w 1 [

WodlmseiuSnasnenmsfiv Tuwsiazudas Ineiudledeseany 8 e inufegauniuly
A unispslugaan (top visible dewlap) dimnadluena 20 wuRms aanluit 3 Qudwdluwsn
LY o o 2/ . ' ] 1Y o
Fudulufl 1) Ydndunanslueen (Reuter and Robinson, 1997) usazilasduiiuain 10 fu w3s
20 Tu (Mwiunndi 8) vhanuazenalu wasiulugenseaviazeulugeungungil 70 ssriwaidys

'o’ L3 L4 a o < ! o 1 a ¥ a b

quimiinusiasd thluurasieariunzinss uasisegivaudildinnsivinnusigemsly
fvuaziUSousulinausgemsiunaeinnsgiy edssiluszausmonsiuludes (1auaau

= a 4=‘
Weaws unnuiv) Tuansien 1

4. nMsiuieanadn UAZAMATWHANER

1) wandndousials  dogongUIsin 330-360 Tu lndudtuiu 3 SevuUamnatdon U
avd0e8ms 5 wRs Instarmtinnananudazses sanhmtnis 3 seaiteruandudmindeudas
dae uavAuIuRananfals

2) $mnudwels  Tusaudiiiuieusavulatdes Auandudnudsels

3) armgmduazruaddes  duiessiuau 5 d1/dev/ulacdes Lileinnnea uay
YuInaveELlay nas waseenmellesiloundulues

4) pauamanan  duinegsdesdiunu 5 danudazulases ddulirizianuing (Brix)

fa v &/

Alwa (Pol) Alniues (Fiber) 1 gudidsuaziaundesuaziinia UNINGIGULNEASAVERS

]
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SNENYARIUNGLEY ANt AaTea (CCS) Ingldaunisves Meade and Chen (1977) @

v

qsmmmzmmﬁwé (2548) §199417 fadl

cCs (%) = E19(1—I:—+5)— Lpa-EE3
077 100/ 2 100

o 1 ¢ a P v ada &
Y{)] P=a L‘IJaiL%uﬁIwaluuﬁaaElvmuaaﬂmﬂi\‘l L3N

B = dafidudusndluiden
F = fedidusimvedludonaioan 1 fudeuntiil
waza1nA1 CCS Lavnanandesaniildannniudsniluduanasdmina Taeld
gunns
wandnthaa (CCS/L9) = CCS x nanfnsouan (su/ls)
100

5. mydaseiludecfiins 1oun msdeseinu Jiemegily (vl uasnantindes
1) Ay Teeduiiuinedrsiuuuvdaiunanin lelesizi dail
- AugANANYIIveIAUTURUFIU Toun Mevhu (pH 1:1) Aranmnnisuvagdu
a v v S a a a W a o Y |
dusn8uUn (ECe) ﬂsuﬂmauwsmmqiuﬂu Usunauveanesaiiluuselovd uaz
Tnunadeuidulseleanila
- YBnmsinemssed laun ueaiden uunti@en wazinstunduselonila uag
a o e '3 92 ' < al LY a
- swmesisuiuusglon loun wdn wemila vewwns uazdangd
2) insevisgensluludes (i) uasnandn TnonandnsonazduuUatgasas 15 fu
1Y ] ] o ¥ dl' o a ¢ e o ¥
uwdduaiulau nane wazdanedoes ierhueseiusinasineimsluddes
- UBnsigesvdn Taun lulasiau weavleda waglnumaiBon |
- Uhnasinemsses tud unalde uunili@en uagfuediu

as

- Ynausmonsiasu laud WaN waenila vesuns wasdanyd
6. MsAaTEidoyaneein

%’agaﬁlﬁﬁmﬁLﬂswﬁﬂmm,t,ﬂsﬂnmﬁamf-h F-value wiauvisanadndinsuilseuiiiau

anuuaAnawesradslundariFunsmaaenuisees DMRT (Duncan’s multiple range test)

M
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wawnazIansal

- I3 s ’ =
1. Msguinufletnediu
mﬂmsejulﬁuﬁaaﬂml,w composite sample fiszduanudntulansiu uagangiugule
= 'Y = P v = a v P
W5IUhe 60 9. nuUadaeRe 1 FunursnTiUdeuanulasuninugndey Lazulasinandnoaed
wanenaiu Mievue 20 wias Tussessadl 60 Alawasannlssuiinaestin  laguansinaudai
WWusheg e uazgaRumuRinveakuiiny uandlunsawuInd 1 Fadusegrafiuanuuaiuidm
lﬂ’ :‘ 1 4 (-] } 4 U a -~ =Y 2/ I3 a o a U
Mdsungndesdiuan 4 ulas lauAyeRusvys YeAuesian gafulasy wasyaAulnuide
daushetiunnulasifinandndesunnarsiulagduiiuimegennuiasdesnandnninii 12 fu/
19 977U 6 wlas nandndes 12-15 su/ls 971U 5 wlas waznandnuinnai 15 au/ls 9w 5

way Fepudmlvgiwuduyeiulasy gaduduiudlaselnuids uaeynfulnuidy audeiu

2. #ANITAATIEVRAY (faudgn)
a ca o a a fa o
RN TUATIEIAU (MS1WWINT 2) uazNaN1TUTZRUNANISAATIEAN (ANFI9RWINT 3)
1 a a P < ¥ Y a = a ¥ [ a a

#u31 AuuuredRuinfiudsungndes laud yefusays gaiudesdn geafiulaTe uasynfulnu
fdy  dwlngfudanmidunsauiunans daranmnsdilnfavieldfidgmnuan Su3uw
suvIedagluiudiunniadiunane fvnameawesaiiuusslonivasuinalnunadouiidy
Uselgmisunnelunans fusinasamdniiadalsvsemaniiiulsslevidgedisgann uusnnilad
\Wuusslamivrunansiegann Yunamewasfiidudseleviidegann uasUSunadinedndy
Usglomismunnisunans ganulasivuazgaiulnuiidaliaognldiuuazivfouinugndesazil
Yunusgeimslufiusininfiuw wu gatusisySuasyaiudendn Jadufiviniuasungndes

druduiliUgndselinandnsm (< 12 fu/ls) wandauiunans (12-15 fu/ld) uaenandn
g4 (>15 fu/ls) Auvu wud Auflanmilunsadauinfadunans fusnaudunseingaunniau
nane fviuaveanedaiiduusylovdaunnireudiegs Inunaldsufiuandeulinie

= ¢ o = o a i o v o a
Inuna@oufiiduvszlovddminiaviunany Ivsuaneal@euivaniudeulantegs Ysuu
P | a - yvs ' o a a [ 2 o w
wunfiFeuiiuanideulasniige dwlwgiszauvunans Vnusgemsiaia liun siawaniiana
v & P ¢ Py o oA ol w & &M

Ievsewdniiluusslenisziugunneniuulasitedia 9 nllssduan el mulymmsunnss

windmsuiuvgndesluvsnadnianuetndy dudsinuusmilaiadalafiszauliunasda

[ o o d e P a A o vw 1 a Y <
Q\?lﬂﬂ gNULUBIRIE199 5 NUTEAUAN Uiﬂqmmaﬂuﬂ\iwaﬂﬂlﬂ WU ﬁJiﬁz’ﬂUm']lmﬂﬂ\'i'sjq e

Iy, dda o v ya o o < o 1 o P Y a ea 1
ﬁ\iﬂ%ﬂ'ﬂﬂﬂﬂlﬂui:ﬁﬂi]ﬁqﬁqﬂﬂ\ﬁﬂqslunﬂuﬂa\‘i gANULYAIN 1 sEAUUIUNENe  LasHaILATIEAAUEIUY
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NAaMTIREIsIme sty Inslemzedid@snemnsiadudnlgiviinaminuas

o a v o = ' a a v a A o &
wwsmiafiiduussleniluseduiigs emedenisiaigivlnvesdes TuvneiuTnumesunsiidy

o 1 < o ' a [ o @ i YR
Ustlevlluvanadiegnaulasiiiusedailivsinasmiinunn uazdanegdnduuseloniseduim-a
w1 delsuiuinainisyszdiusigemsiuuimsazdedinissigemsiaiulagianizegieds
swdngdiensseiinaranisiadyiularedos TeaenadasuinueinisysediuseAusnemsiasy

° U LY 2/ o av v o w + val a\ (% 1
dmsumsinnisdesvesUszmassainsdefliuuningnadonsauaslin 1.6 Alanfuneunsiels
a o ) =

ﬂl < < 2/ é 1 a L% -] L +| L4 = dl < U QS
deliasivvimeaunalasmnit 0.2 fadnsuseilansu LLa&‘LLu&’uﬂﬂﬁi'lU‘Elﬁ\‘mSﬁVl 1.6 Alansudinyd

pelsiladimszvidangdlaninia 0.3 fadnsusiailaniu (Calcino, 2010)

3. man1silSeudisusendtenisldiedingdsunudelwunal@eniuannsiansiyvasnyns

Tuudaswandings (>15 au/l9) waznardnuiunana (12-15 aw/ls)

3.1 NANANLALBIAUTENBUTDINGNER

yinnsianislevednuas (wen) uwasn1sdanisdeveanunsuagiianislddedingduas
Uelnuna@ou (lu) wudr msdansdedansduazinuadeuiuiuliinaded@@iea (CCS) Auind
(brix) Alwa (pol) wazAmlniues (fiber) lufiauunnsrsdiulunsazulas uilisiosn purity Tuwdas
~ 1 5 ! (Y + v ) e/ e + = = a a g o
7 15 windu  win1sdansdedangdsautunsdanmsdelnuvadeuinanionandnuinaluulasd 4
o o o v LY + o 2/ a ﬁo’ P o ¢ a L
wUadl 15 uazudasdi 18 Feazlinisdanisdeyilinasdnuinia (ms1en 4) wasyilvinands (fu/

19) Fuud/ls suiedn wagaUeIawRuTY (519 5) 8N uwUai 5

3.2 auURWugIuYBIAUNATN
= " oa @ =l & = & 1=l a
9NM15199 6 uaz 7 wud Aundeaniianmilunsauiunansiiatunans liidgwmidu

i duluvgfivsinadunietagan fvinalulesiaudiunn Ysinawearedaniuussleniluud

T
Po

wazuUauanaafuiivsinadaudmfegann Tnunadeuiiiulselovieglusedusiunniion
waaideuiidudsslonioglusedugann uwuniiBeufiiuysslonioglussdugunn damesidy
Uiﬂa%ﬁehu‘lmgag’lussﬁuﬁﬂsnr’fuuﬂmﬁ 4 ﬁﬁssﬁuqamﬂ mﬁnﬁtﬂuﬂiziwﬁqqmﬂ wuan e
Ltax‘waqLLmﬁLﬂuﬂisiwﬁag’luizﬁw‘i’mmﬁqqqmn a"auﬁqnsﬁag‘luszﬁuﬁﬁmﬂﬁamuﬂmq e

IngAuiiuSinadinsdndulselonilufuiulundinmsdanmstedined  Aullenugauanysainn

S S0 SO
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] a a < o ' o - V@ a
aeit 4 quawrandnuasnandndieuiisuszninnisianisdeveunvns uazlddedond
safulelwunaidey

wag AN NNARNE

BRIX POL PURITY FIBER CCs

wuas 4 - wen 21.4c 19.2 88.2abcd 12.0 14.8a

wlas 4 - Tu 21.6c 195 88.3abcd 12.2 15.0a

wlag 15 - uen 21.9bc 16.9 77.4e 11.8 11.8b

wiUas 15 - Tu 21.9bc 18.8 85.9cd 12.1 14.1a

wuas 18 — uan 23.2ab 19.8 93.9a 12.6 14.7a

wias 18 - Tu : 2343 19.7 92.6ab 12.3 14.5a
wlas 5 - uen 20.8c 17.9 84.2d 11.9 13.4ab

wias 5 - Tu 21.3c 188 87.2bcd 12.2 14.4a
wias 12 - wen 20.8¢c 18.0 86.7cd 12.2 13.6ab

wlas 12-u 20.5¢ 18.6 90.8abc 12.2 14.4a

F-test ** ns ** ns ¥

CV (%) 5.28 6.69 5.89 7.07 9.33

VUBLNG) uUaafl 4, 15 uae 18 faunundaswandn > 15 du/ls wUasit 5 wae 12 wlaswandn 12-15 fu/ls
BN = INYAINS Tu= qusnmLuJaaﬁ”LaiJﬂaanxaua.immawamwu

ns  wanede Bifiauuananiun et
Ay * MNEBMANANNTUNSEDAN p<0.01 uag p<0.05 AU

e 5 wawdnUSeufisuszrinmsiamsievennyns uaglddedingddmiulsinunadon

o NAWBRLPNA  KAKEAR dwoudr  evuemEt dudugudnansan (wu.)
WA . , .y . o *
ghuccsls)  Euw/ls) als (1) Tau  na gon
wlas 4 — uan 0.82d 5.55e 8,485f 157.5f 2.2% 228c 2.21e
wlas 4 -Tu 1.18cd 7.8% 10,548bcde 181.2e 2.56d 2.68b 2.56cd
wlas 15 — uan 1.58bc 13.4bc " - 10,702bcd - 203.6d 2.62d 2.70b 2.8%ab
ulag 15 - lu 2.35a 16.6a 11,875bc 303.0a 2.88b 2.82b 2.90ab
wUag 18 — uen 1.73b 11.7cd 11,697bcd 202.1d  2.67cd  258b 2.70bcd
uag 18 - lu 247a 17.1a 12,764b 261.8b 283bc  267b 2.85ab
wlag 5 - uan 1.45bc 10.8cd 10,168cde 235.1c 286bc  2.76b 2.53d
wlas 5-Tu 1.48bc 10.3d 9,647de 202.9d 3.21a 3.06a 2.94a
wlas 12 — uan 1.63b 12.0cd 12,551b 215.0d 2.61d 2.78b 2.78abc
wiUas 12 - lu 2.18a 15.1ab 15,075a 276.1b 2.59d 2.62b  2.69bcd
F_test o . *% . *x *x xx
CV (%) 31.79 30.87 18.09 19.82 9.43 8.03 8.78
NUBINR wlasdt 4. 15 uag 18 Fuvundamandn > 15 du/ls ulasil 5 wag 12 u:damamam 12-15 diu/ls
Usn = lNYAINT Tu = 'lu‘usnmuﬂaqﬁlaﬂUaanwauaﬂwwawau iy

» ag % ynofuaneeiun1eeing p<0.01 wag p<0.05 ARy
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as9fi 6 Andsfilevvssiu Aran1nn1sut Wi (EC) Tulnsiaunianun (Total N) Weawasan

Juuselewt (AvailP) wavinuna@euitduuseloey (Exch.K)

add pH EC OM Total N Avai.P Exch.K

(1:1) (dS/m) (%) . (%) (mg/ke) (mg/ke)
wuag 4 - uan 6.63 0.08 0.54 0.03 2.63 19.8
ulas 4 -Tu 6.57 0.09 0.78 0.03 2.88 217.6
wlas 15 — usn 6.29 0.44 0.93 0.04 58.8 49.0
udas 15 - Tu 6.82 0.28 1.12 0.05 103.5 34.6
wuag 18 - uen 5.95 0.25 0.46 0.02 11.8 52.5
ulag 18 - Tu 5.61 0.29 0.61 0.02 35.9 338
wuase 5 - uen 5.75 0.09 0.21 0.02 354 20.3
wuas 5 - lu 6.46 0.13 0.25 0.02 3.69 16.5
wiag 12 - uen 6.17 0.18 2.10 0.07 10.6 55.1
wlas 12-Tu 7.33 0.30 1.80 0.07 18.4 73.1
MHNBLNG) wUasit 4, 15 uaz 18 fuvuulasmanda > 15 fu/ls wlasii 5 uag 12 Lullmmamé‘m 12-15 s/ls

uan = INWAINS Tu = luuinauwdasilddedainsduasinuvaldeuia

3.3 YBunausigenmistuludvil wasnandnd1dey
auiduduressigemnslulufsiivesdoniieny 8 ey (ms1edl 8 waz 9) wui
Tulmsiou weawesa Tnunadon unadon uundifeu wdn uusniila vewuas wazdinsd eniduy
Fawles luudazuvacumnsraiy udpnaududululusswinduiufiudameassldie uazlildde
(nwasns) danlvgldfienuuandeiu WeSsufsuiuinasisssuingrusisinemshilusivildes

(Anderson ag Bowen, 1990; McCray et al, 2013) wud1 Ysurusiglulasiau Weaveda

'
] @ o

Twunaley wealfounasuuniifon wazdaredanlvajegseduiiliisme dudSunasineims
a i & « o a¥ oo % o o w A & o & a
l@Su WU indnegluseauitliisane enfuudasd 4 Sadiiesiimaniilulszlovnilufuguin
P o v oow & a 6 2 oQ¥ & 1 ' v ¢
gnadloananamweimeiiuiuds ersdulupuidailivandulngeglugunliiluusslosdsa
Pt ' oy = » v o a o = ¥ v oA ° L7
iy dudSinuuuamiasglusziuiiiisme vewwnwuasdinsdegluszAuilifiesme dwiuudag

YpanuAInT drunuasiiiinisdanisiedinsdezfinsavanvesdansdluluiiugedueglussiud

P = ! M i Y 9 o a <
LWEINa ?Nq\‘iﬂ’ﬂLL‘IJaWE]\‘lLﬂ‘lﬂﬁliﬂimuumiﬁlﬂm‘ia\iﬂsamu (m‘ﬂ\'m 9)

mrududuressinemislunandndidesvesmdndiulnglifinnuuanisiussning
wUatuenudasuazluntas uslfursudasiiuansdneiy (1151971 10 uag 11) wasUSinasinemisvan
(lulnsiau veaesa wasTnuvadon) wazs1ne1nssn (unadennasuunilidon) upnaetusswing

was vsulas winnudaseznuinfinisaranlulasuluddesludameassginiudaunynsns

m
o ot - ’D’ 1 d
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YSunuilee

3.4 HARBUUNY
naannmMsianstedensduaslelnunaidon (0-0-60) Tuiuveasdesiiaglnanin
nnnd 12 §w/ls wui youdaseniiuwasdi 5 Fnandnliuanmefudaililildmladudu u
wlasdi 4, 15, 18 uae 12 FvnanBausud Wl ldEuRuty sﬁqmﬁaﬁﬂimﬂmiﬁnﬁunuﬂa

qeitseldifintu 1,100 - 3,775 vw/ls (M9t 12)

M
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maed 7 Anedsddianeadouiiudselev (Exch.Ca) wunfideufiduuseTond (Exch.Mg)
Famesmuuselowd (Exch.50.2) wdniluuszlon (Exch.Fe) wuanafladiidu
Uselowd (ExchMn) vesunsfilduuseload (Exch.Cu) wasdensduuselovd
(Exch.Zn)

ExchCa ExchMg Exch.SO& Exch.Fe Exch.Mn Exch.Cu Exch.Zn

P

WA mekg (mgke)  (mekd  (mke) (meke) (meke) (mukg
wuad 4 - usn 485.3 61.1 289 36.7 3.70 0.29 0.05
wias 4 - Tu 432.2 64.2 37.1 41.7 5.41 0.36 0.12
wlas 15 -usn 7317 87.8 5.38 69.9 51.2 213 1.94
wlas 15 - Tu 844.5 102.8 542 723 41.1 151 0.42
was 18 -uen  675.3 37.8 2.96 71.8 37.0 0.63 1.25
wias 18 - Tu 953.2 413 4.16 715 53.5 0.38 0.50

wuas 5 - uen 200.0 63.9 2.80 29.6 3.38 0.37 0.10 *
uvas 5-Tu 266.9 61.2 8.77 449 . 421 0.38 0.34
wlas 12 -usn  1615.5 301.9 3.13 90.7 159.4 6.48 1.00
uias 12 - Tu 2750.5 234.6 291 12.8 27.2 3.94 2.08
vanews uUasi 4, 15 uay 18 Muvuuvadandn > 15 fuls wlasdl 5 uas 12 waskandin 12-15 wu/ls

uen = INWYAINT Tu = Tusdnaudadildledinsduasinunadouiiv

a1s19i 8 USuaululsiau (Total N) Weaneda (Total P) Tnuvaideu (Total K) wpaldeu (Total
Ca) wunilidew (Total Mg) uagdawlas (Total S) lluswilvesdeniiany 8 ey

Wait Total N To’;al P Total K Total Ca Total Mg Total S
(%) (%) (%) (%) (%) (%)
wlas 4 - uan 1.44cd 0.1dbcd 1.39ab 0.11 0.06cd 0.14a
wuas 4 - Tu 1.25de  0.13cd 1.37ab 0.09 0.06bcd 0:09g
wuag 15 - uan 1.75ab 0.17ab 1.21abc 0.14 0.09a 0.13c
ulas 15 - lu ' 1.92a 0.18a 1.50a 0.14 0.08ab 0.13¢
LL‘iJEix“l 18 - usn 1.61bc 0.16abc 1.15abc 0.10 0.08ab 0.11le
udas 18 - lu 1.61bc 0.15bc 0.93c 0.13 0.08ab 0.13b
wUae 5 - wen 1.00f 0.18d 0.93c 0.07 0.06d 0.13b
wias 5 - Tu 1.10ef  0.12d 1.03bc 0.08 0.05d 0.11le
wUag 12 - usn 1.69ab 0.16ab 1.00c 0.14 0.10a 0.12d
ulas 12-Tu 1.65bc 0.16abc 0.90c . 0.12 0.09a 0.10f
F-test *x *x *x ns *x *x
Vv (%) 20.4 16.4 23.2 316 24.3 13.9
NBLe ulasdl 4, 15 way 18 Munuudasanda > 15 su/ls wasit 5 uaz 12 wawandn 12-15 su/ls
uen = INYATINS Tu = lusinauadiladedensuasTnumadouin

ns  uuneda ifanuuansnsiuneaia
* el upnARfUVNEtan p<0.01

0
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=t

M5 9 USunaumdn (Total Fe) wuanaila (Total Mn) nasuss (Total Cu) wazdangd (Total
zn) lulunviivesdseiiony 8 1oy

DN = INYAINT ;
* 7869 UANANAUNERAN p<0.01

Tu = Twishauasildedngduaginuadounia

Ca) uuni@eu (Total Me) uazdaines (Total S) lunandnaidey

add Total Fe Total Mn Total Cu Total Zn
(mg/kg) (mg/ke) (mg/ke) (mg/kg)
wuase 4 — uan 52.2d 78.3i 2.32b 19.2a
wlas 4 - Tu 56.6b 9d.6e 1.22e 17.1c
wuag 15 - uan 35.8¢ 86.1¢g 1.30d 11.8f
uuas 15 - Tu 30.2j 122.8b 2.35b 16.6d
wuae 18 — usn 58.5a 152.5a 1.29d 9.66¢
uuas 18 - Tu 35.5h 95.7d 2.31b 16.4d
wuag 5 - uan 54.2¢ 88.1f 0.12¢ 9.59¢
wuas 5-lu 30.7i 62.6j 0.45f 17.5b
wuas 12 — uan a4 6f 110.4c 2.94a 16.1e
uuad 12 - lu 45.8e 79.5h 1.45¢ 17.2¢
F-test ** ** *»* **
CV (%) 235 25.7 54.9 22.0
BB wuasd 4, 15 uway 18 munuulasanan > 15 au/ls wUasdl 5 waz 12 ulasandn 12-15 du/ld

A15197 10 USnaululmsiau (Total N) weawesa (Total P) Inuwaldey (Total K) wpaew (Total

ad Total N Total P Total K Total Ca Total Mg Total S

(%) (%) (%) (%) (%) (%)
wuae 4 - uan 0.106c 0.026bc 0.106bc 0.046bcd 0.030d 0.087
wias 4 - Tu 0.113c 0.013c 0.310a 0.040cd 0.036bcd 0.083
wiag 15 - wen 0.156bc 0.036abc  0.316a 0.050bcd 0.050a 0.173
uas 15 - lu 0.190b 0.040ab 0.320a 0.053abc 0.043ab 0.153
kuUas 18 — uan 0.260a 0.056a 0.170bc 0.063ab 0.040bc 0.050
wias 18 - lu 0.296a 0.033bc 0.063c 0.073a 0.043ab 0.037
wuas 5 - uan 0.126¢ 0.013c 0.233ab 0.030de 0.040bc 0.240
wlas 5-Tu 0.133¢c 0.030bc 0.233ab 0.050bcd 0.036bcd 0.073
wdag 12 - uan 0.143bc 0.033bc 0.040c 0.016ef 0.033cd 0.197
udas 12 - Tu 0.150bc 0.016bc 0.120bc 0.006f 0.030d 0.177

F-test ** ** ** x* ** ns

V(%) 38.7 5. 62.3 50.9 18.8 81.2

Uan = LNYAINT;

ns  vunede lfiannunananeiunieain

Tu = luvihaulamlddednsduaginunadeia

** PN WANANAUNNERAT p<0.01

dinUszanunuideyalasimsdesuaziiima

vinows wasii 4, 15 uay 18 Muvuudawmandn > 15 fw/ls  uwuasil 5 uag 12 ulaswandn 12-15 du/ls
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A5197 11 USunauman (Total Fe) uuamila (Total Mn) nasuas (Total Cu) wazdanzd (Total Zn)

lunandnanssy
s ﬁ Total Fe Total Mn Total Cu Total Zn
(mg/ke) (mg/kg) (mg/kg) (mg/ke)

wlag 4 — uan 10.6ab 44.6ab nd 6.06b
was 4 - Tu 14.4a 59.5ab nd 7.28b
wuas 15 - uan 4.61ab 28.3a nd 8.49ab
wias 15 - Tu 5.38ab 39.2ab nd 9.42ab
wlag 18 — uan 2.62a 69.6a nd 9.08ab
wuas 18 - Tu 0.78a 61.9ab nd 8.24ab
wuas 5 - uen 10.3ab 47.2ab nd 7.19b
was 5 - Tu 4.91bc 28.5b nd 9.42ab
wuag 12 - uan 9.59ab 38.2ab nd 11.1ab
wlas 12 -Tu 5.79bc 67.0ab nd 13.3a

F-test x* o . *x

CV (%) 65.1 40.2 - 313

e uUasi 4, 15 way 18 fuviuuUassandn > 15 fu/ls uwlasdi 5 uag 12 wamwandn 12-15 fu/ls
yan = NYAINS; Tu = 1uU%L1mLLanﬁldﬂaﬁ’qnsﬁuazimmm%ﬂmﬁu
ns  sneds lufianuuananenumneata
» pyngfuananeiunieadinf p<0.01

a5 12 dunuuezmlsannisdansednsduasde 0-0-60

o HARAR funuds Wiy L, -
4 Usdengd g 0-0-60 L - mlsifAn
wuaan ! ! wUasvnaas  IN¥RINT ATRY ATEY

/s s Guls) Guls)  wls  wwdd)  w/ls)

4 5 39 7.89 - 5.55 770.0 1,872 1,102.0
15 51 5 16.6 13.4 263.7 2,560 2,296.3
18 5 24 17.1 11.7 545.0 4,320 3,775.0
5 5.1 54 10.3 10.8 998.7 -400 -1,398.7
12 37 25 15.1 12 511.9 2,480 1,968.1

vanewg Jednsdnan 37 u/nn. Yo 0-0-60 1A 15 U/nn. wandindoeye 800 U./Au

M

s o Qs ‘ﬂ’ 1 l:'
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4. wansvadeusaniednzluwannwaouiudes uazulasdasnananen (<12 fw/ls)
a.1 wanwdewudes

4.1.1 WANARLAAMATNNAKAR
annslddednzdlunlasigndesiiddsuanuidnunvgndesuinm .
a =] 1 1 4 Qs < 1 1 a o ad 1 1+
s (gadus1ey3) wud nslddedansdlilinarenuninnandn vieTvied win1slade
Hinzdsnavidess 3 fadndudenlandy (T2) ilkarue1d wandn uasnandninialiuiu
uansreainnishilddedansd uinsldluledenzddng 6 Sadndusioflan (T3) uaw 12 Jadndu

2 L=

doRlandy (T4) Frlimandndudunnlilddodensduslifiruuandraiumsada (15190 13 uae
14) Fuumsldiedengdluandaslinandnfiuugegn Wufefunandadesluuvanni 20
Faduyadulnuide (o Tuude) Ansldledenzasng 3 fadnsuseflantu (72) siilinandinuas

nananmaliuty uwinislddedens@ludns 6 uaz 12 fadniudefilandu (T3 waz T4) vilina

a v a % -
NARNDDULLATHEANARUINIAN AR (mi’hwl 15 uag 16)

o a a % Y T | Py P
A19149N 13 f’!ﬂ«lﬂqwNaNfW]LLazNaNaﬁ]u’]ﬁ']a‘U@ﬁaaUV]LUaUUﬂﬂfﬂ'lﬂLLUa\‘iurlJﬂﬂQﬂaﬂfJ wuaan 1

AN TWYRMAREALUAI 1 (YRR IS - 8.gI3IRIY)

ASUNITNARDY
BRIX POL PURITY FIBER CCs
T1 21.2 18.75 88.6 12.9b 14.2
T2 21.1 18.70 88.7 14.13 14.0
T3 20.9 18.22 87.2 13.8a 13.5
T4 21.2 18.89 89.1 13.5ab 14.3
F-test ns ns ns * ns
CV (%) 1.34 2.48 1.78 413 - 3.60

wanewn ns vingdis hilanauanseiumeedia
* panefle upnAeunNatAn p<0.05

A5 14 NandnuazesrUszneuNandndesiudsunnannulauiugnees ulasi 1

Fifums  wawdmhena  wawAn  swoud  euemid  wdushugudnand (gu)

naaee @i Ccs/ls)  (Fu/le) @/19) (0a1.) Tau nAN yon
T1 1.52b 10.6b 9,653c 277.3b 2.50 2.56 2.44
T2 2.37a 15.8a 12,729a 298.2a 2.57 2.79 2.62
T3 1.69ab 12.5ab 10,773bc 279.3b 2.50 2.66 2.50
T4 1.90ab 13.4ab 12,444ab 279.2b 2.52 2.60 2.51

F-test * * * *x ns ns ns

CV (%) 19.8 18.3 12.2 587 2.83 6.25 5.39

winown  ns vanedls Lifimnuuaneeumeatia
o Ly *  wnefe wanAeiunaaian p<0.01 way p<0.05 MUAAU
M
° o ~ o) ’l; H ﬂl
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P a a o Yy o & 'Y i
M131499 15 ﬂmmwwawaml,asNawammma‘umuﬂaaaaﬂmﬂaEJumanL‘LJa\iu’m’l‘UQﬂaaEJ LLﬂa\iﬁ 20

A womaniauUasil 20 (yaAulnuide - o.luud)

A15UNITVIAGDY
BRIX POL PURITY FIBER CCS
T1 22.7 20.2 38.8 13.0 14.8
T2 22.2 19.2 86.4 125 14.4
T3 224 19.5 86.6 13.2 14.5
T4 22.1 19.6 88.8 12.7 14.9
F-test ns ns ns ns ns
CV (%) 251 4.42 2.45 5.24 5.69

vanewn  ns yuede lifinnuusnnneiunieaia

a15197 16 nanBalazetUsznauNandndesisurnanulaunulgndey wuasi 20

fdums  wakdmhena  wamAn  swoud  muend | Wushugudnand) ()

naaes  (Fuccsls)  Gu/ls) @/13) (931.) 1Ay nana gan
T1 2.08ab 14.1b 10,667 258.1 2.78 2.93 2.80
T2 2.29a 15.8a 10,880 268.5 2.78 2.85 273
T3 1.92ab 13.3bc 10,904 249.0 2.67 2.76 2.70
T4 1.80b 12.1c 10,122 260.1 2.65 2.75 2.67

F-test * * ns ns ns ns ns

CV (%) 9.59 10.2 12.8 6.82 6.66 6.76 4.32

wnows  ns ywnefie lillanuuansiieiumneaiiv

4.1.2  audRnugIureIAUnaIlgn

9need 23 aznuidundsgnusaudasit 1 fimsdansledinedludasii
wananety aznuindufianwiBunsadndes ldiidgmtufy fuunwdunisingaeudiem
Tulnsiaudiunnied weaneda Tnunadoy wazdamesmiulselonia SUdunnuueaidounas
a A a < P a a o ad ‘e
wuNULTENEY U aAranLasLuaNUEgININ UINUVDAIFEININ wazUsunudangdnduusylovy
aglusziusmfathunansddlifimuuansaiiumedia winstadedans@inlaiiusinudangdndu
Uselenilufugy nazUSunalnuwnadeuiidulselovliufuanasdiolssuiisutuaunaunis
naad druulasii 20 (15797 24) annsdanisdensdsaufulelwunadon wudn AuiduSum

o ad & ¢ @ o o PEIETS a & ) a9 1 M oA '
dang 'v1andwiaszjuaQ’LuizﬂummﬂquﬂmqLLazaJﬂsmm‘luﬂquumuamim’(,aLmluum']mmnma
Y aa a a < & W 1 a < 2 a a o w ] [ ° @
funneand wazfudanmdunsadnties ludfilgymfuay GUSuNBUNIBINGADUYINN Woanesd
Mduysslgvineudiein Inunadeundudseloviuiunanadiage FUSUULALTUIINNDUNNT

= § 1+ a o ) ada I a o a
neaesiiemeziioananmstadeinumadoniinandnsuniiinuesnsld Aulivinaunadeuas
- i o P ¢ o a {
wund@eniduuseloniae damesimiuusslovid USunaumdnuasuaeniandudselenigann
o < ¢ o @ P = & da @ Y a A ' a

wazvesuasilduyszlonige dmiuulasi 6 Faluudamiinisaansjedmngdingeenaungl 1a

mslemeinundagnidudnvasieaiuiunasd 1 washuwas 20 (msefi 25)

M

Y aw H .|
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4.13  vanwswmemsiuludvil dasnandadido
aududuressimemsiulusviivesdosdiony 8 ieu (a15197 26) vasiu
wlasit 1 FaduRuuniidouniugndes nudiarududuveslulnsiay weanesa wradoy
wunilidon wardensdeglussiviiliviome Jeuinadinedluluiidiugedumusnaiedangald
duviinulnunaidon damles win uwamila wesveuns sglussiuiiiomaideifioufuinast
szAUIngAYessInesiuludvildns (Anderson uay Bowen, 1990; McCray et al,, 2013) @ufu
wlasil 6 uazRuudasil 20 ﬁLfJuﬁumLU?{aumﬂgﬂﬁaa (5197 27 wagns1eit 28) R IIGRI
awnslulu wud SuSinadulesiou veavesa ueafen wunfifou Fames uasuusmia liieame
semsiaiqiuln fifednunaifouuasneunuismeosensinsaiulaminiy
Usinasigemsluduvesdrdesnandnlundasil 1 wasil 6 uasuvasdl 20
(M3 29, 30, 31) wuRilalsifenuuansafunieadn snduuinalulnsauimueluad 6
fifsnallaseuluddosunnsimnuiasiu
4.14 NaROUWNY
mnmsdanmsdedinedludasiiunnreiuluuasil 1 (gafu) uag 20 uasiing
Talwunaden (0-0-60) tiindmSunad 20 Fuhlinandnfinuar fununniigadmiunsldie
dane@nudneil 2 vieldledensd 5051 3 nnl3 lusaieiluvasit 20 fUSinadangaitdudselon
lufuudusnindeeddiedensdludnaiiganin winnfaesulamnassnslddedinealale

) ° a a X v = {
sefuUuNa (3 me/kg) azvilildnandniudulazauyuinniign (msad 17)

as1af 17 fuvuuazmilsanmsdanisdedeneduazis 0-0-60

Wagd Jodonzd (o 0-0-60  mamdn  Funuieiin  weldidu 518161
(nn./13) (nn./13) (#u/l3) ww/ls)  wwdd) wwls)
wuasii 1
T1 0 - 10.6 - 8,480 8,480
T2 3.09 - 15.8 114 12,640 12,526
T3 6.18 - 12.5 229 10,000 9,771
T4 1237 - 13.4 458 10,720 10,262
waadi 20
T1 0 30 14.1 450 11,280 10,830
T2 475 30 15.8 626 12,640 12,014
T3 9.5 30 13.3 802 10,640 9,839
T4 19 30 12.1 1,153 9,680 8,527

e Jodangdnm 37 u/nn. Jo 0-0-60 A1 15 u/nn. wakdndeeuie 800 v./fu
wuasfl 6 iudoyanandnlalld wuasfanandanau

S SV S
° o a o 5 !
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4.2 wassenananm (<12 fu/ls)

421 HANAALASAMNTWNANGD
mnmslddedeansdluacgndosiinandnsiini 12 #w/ls lauduvad 7 (gn
Aulrs1e) UShasunoidies wiad 14 (gafuae) Ushasunewds wasuasi 16 (yadulasiv)
! g w o [ ! o4 & o '
nnuanmaasshiannsaifutoyaudadi 16 16 Wewininuasnsliguavieiawaniiosaugnln
druwansvaaswetadl 7 (As1efl 18 wee 19) wulh wiwnldledingdlilinadeonanda wun

2/

o a_° a A ad | < a | 4
AINENET NaNERTIMaLBTANAMKANEAYIEETIA  duudati 14 gaaulay (AATY) nsldde

q

[

Hanzdsns 3 Dadnsuselviildnandnuasnandmimageaaus iiuandannstddednsddns
Bu uaraanmEanEn $1utud/ls muend uazvwiadSesliuansireiumieedi (ansreil 20

wag 21)

a9t 18 AmnTWRaRARUaTHaNEMimavedetamaRdam < 12 fu/ls (Wadil 7)

AunmvewakdauUasi 7 (gadulase - 8.i0q)

FIIUNTIVIAREY BRIX POL PURITY FIBER CCS
T1 213 19.3 89.1 129 14.9

T2 21.6 19.5 88.5 13.2 14.9

T3 20.5 18.1 87.1 12.4 13.8

T4 21.0 189 88.5 12.0 14.6
F-test ns ns ns ns ns

CV (%) 5.14 7.24 2.13 6.27 8.39

wanein  ns el ldilanuuansrsiunieatia

A5197 19 NandnuaresrUsTneUranansauuUainandndes <12 fu/ls (Wlaw 7)

fsuns  Nawdsiea Wande U1 AINEIEN Lﬁuﬁhuquéﬂm\‘iﬁ’l (=g31.)

naass  (Fuccs/ls)  Gu/le) @/13) (931.) 1Ay nang gon
T1 1.46 9.83 12871 188.0 2.54 2.61 2.65
T2 1.53 10.5 11413 185.5 2.52 2.68 2.70
T3 1.87 10.1 11894 196.9 2.81 2.69 2.73
T4 1.45 10.1 12747 170.9 2.60 2.70 2.76

F-test ns ns ns ns ns ns ns

CV (%) 210 24.3 16.9 16.4 7.54 5.99 6.81

vanewe  ns vneie bideuuanseiuneeda

W
e E——————————

o o o o g 1) d
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mnefl 20 AN MRaRAUeENaREmiTn AL asTiHanEngal <12 fu/ls (wadh 14)

AaIMWIBINaRARLUAYT 14 (YnRAuias - 8.405)

A1SUNITNAGDY
BRIX POL PURITY FIBER CCs
T1 204 16.6 81.1 11.7 12.0
T2 20.2 16.8 82.6 11.9 12.3
T3 20.1 16.6 82.8 115 12.2
T4 19.3 15.4 79.7 11.3 11.1
F-test ns ns ns ns ns
CV (%) 5.35 11.2 6.10 111 14.5

wnewn  ns vieda lidianuuandniuneadn

A5197 21 nandnuaresrUsyneunanansssulatinananses <12 mu/ls (Wwas 14)

fSUNTT  WaKARUIANA  NANER FIUET  AUEEn Lé’umuquénmaﬁﬂ (931.)

neges  @Guccsle)  Gw/le) @9 (93.) 1Ay naNg yon
T1 1.55 11.9 10205 229.5 2.87ab 2.82 2.95
T2 1.57 12.7 10987 254.0 2.83ab 2.81 2.94
T3 1.68 15.3 12800 259.6 3.00a 2.83 2.86
T4 . 1.25 12.4 9351 242.3 2.75b 2.177 291
F-test ns * ns ns * ns ns
CV (%) 20.8 12.0 19.6 119 4.54 453 3.95

Ul ns viunedis Liflmuuanaeiuneeta
* yngle uananeiuneadiai p<o.05

422 audRfugIuvesiuvaslgn
audRveshundaignusautasl 7 (Ml 32) uazuvasdl 14 (m31edl 33) Ju
@ o s + [ o ) 1 n/: = 1A P P a A . [
funuuUasidansiefensddnsiuansrsiu Faagnuinfundasi 7 uazulasi 14 fulianndy

[ 3 v

nane Lifitgmaduda Suiunadunieiagdoudiei fudualulasiaudunniie fUsuiw

woanesafiduussloniroudramdadouthsgelivsnalnwunadendiiegs fUSnaueadeunas

winiideureutnegefige fuSunadameds wilulnaumanuasuuemilageunn newuasssiuliy
) 9 aa w0 o 1 = < 1 P a

nan daudenzisedusnanniegann dauuvasdl 16 (13197 39) inwasnshiquasie Auflaanuge

nuauysalin fuiinusinewnsudn sigemsseslussdusn udlivSinaundnuazuueniilagedige

17N NBAALTEAUA Wazkan1ITansledensdainiis 3 uvas vibiRuduTinaudensdnnunntivgs

wn Auflanugayauysaian

W
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L

423  Ysunaswemsluludvll uaznandnd1des

anududuressnensluluduiivesdesiiony 8 ifeu vasfuudai 7 (M3
71 35) wuieudnduvedulasiau weawesa weaBey uuniideu dawes vewunwasfinsieglu
seauiildiiowe FaSunawesdansdlululiiutunuuiunudingdnldany dudsmalnumaden

& a " L a4 o ¢ w oa v ooy
wian wazwweniila egluszaviifisaneileiisuiuinasissiuingruessinemsiuludviides
(Anderson wag Bowen, 1990; McCray et al,, 2013) drufunlasd 14 (m1519% 36) AANULTUTUY
yaalulasiou Woaesa urafoy uuniideu daunes newnwuazdinsdegluszaunliiisawe ud
enudaduvesdinsdlulugsniuailidlaedingduazunnsieddided fymneadia duuiunm
d < = v o oa 4 a 1Y) ¢ w oa

Inuvnaden win uazuuanmila eglussduiiisweiliaiieuiiuinusissauingavessinemsiuly
iy dwviuusineimsluduvesdidosnaninluuuai 7 uazudasi 14 wudhladiieny

LANANAUNINERR (MN5199 37 wag 38)

424 HaRdUUNU

nnsdansdedanzdlugasunnseiuiuiunisladeinunaiden (0-0-60)
Tuwdashl 7 faudhnmsdamsdeszlivilinandaiinnuuanseiunieada winsldadedinsddnm

4.7 nn/l3 safunsladelnuvaidensns 34 nn./ls ilvilanandngege vieldluanniign uasiile

1 [

Auwnduilsiivhaunudefiiniu diuwdasd 18 agnuinisladedensddng 8.7 nn/ls Sy

9

msladelnuadensng 31 nn/ls iildlsandasme (i 22)

a15199 22 suvuuasilsanmsdanisdedainzduasly 0-0-60

e Judangd (80060  wowdn  sunuisidin  neldly selel
(nn./13) (nn./13) (siu/l9) (un) (um) (U )

wasdi 7
T1 - 337 9.83 505 7,864 7,359
T2 4.72 33.7 10.5 680 8,400 7,720
T3 9.44 33.7 10.1 855 8,080 7,225
T4 18.9 33.7 10.1 1,205 8,080 6,875

wlasil 14
T1 0 313 11.9 470 9,520 9,051
T2 4.39 31.3 12.7 632 10,160 9,528
T3 8.78 313 153 - 794 12,240 11,446
T4 17.6 313 124 1,121 9,920 8,799

vinewn Jodangdsian 37 u/nn. U8 0-0-60 51A1 15 U/nN. HandnsaeY1s 800 U./Au
wlasfl 6 ivteyanandnlils wnuasdanandnnau

e e}

dninuszaueuideyalassmsdesuazinga RDG5850013 lassmsgash 2 vl 2-33
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A13797 23 HadiATIzviiundeUgnulasil 1 Whsunutanugndes (2.83330uMN — YARUTIVYT)

A15uns pH EC oM TotalN  AvaiP ExchK  ExchCa ExchMg Exch.SO ExchFe ExchMn Exch.Cu  Exch.Zn
NAADY (1:1) (dS/m) (%) (%) (mg/ke)  (me/ke) (mg/ke)  (mgrke)  (mgrke) (mgrke) (merke)  (mgrkg)  (mgskg)
T1 6.27 0.25 1.71 0.06 4.19 437 1311 2978 2.25 62.0 80.0 453 0.59
T2 6.28 0.19 201 0.08 3.82 40.0 1132 330.9 2.46 100.5 116.0 6.19 1.45
T3 6.21 0.16 1.61 0.07 4.29 36.5 1179 365.6 2.79 101.1 127.2 6.47 1.60
T4 6.11 0.17 1.86 0.07 3.46 40.3 967 446.5 2.27 1194 140.6 7.31 1.88
F-test ns ns ns ns ns ns ns ns ns ns ns ns ns
CV (%) 4.8 30.0 238 239 319 - 14.0 20.3 27.2 255 45.2 33.9 35.5 64.6
winews  ns vineie lifianuuandneduneadia
A13197l 24 wadleTsdRUMAIUgnuUas 20 WasuTmndnanUgndes (e luuds - yeRulnuRde)
fuUNIT pH EC oM Total N AvaiP ExchK  ExchCa ExchMg Exch.SO& Exch.Fe ExchMn Exch.Cu  Exch.Zn
ViGBeN (1:1) (dS/m) (%) (%) (mg/kg)  (megzke)  (merke) (meske)  (merke)  (mgzke)  (mgrkg)  (mgrkg)  (mgrkg)
T1 6.40 0.15 1.14 0.04 7.20 71.5 560.1 154.3 2.62b 65.0 98.4 1.79 0.18
T2 6.25 0.20 1.20 0.05 8.05 67.6 566.5 162.5 4.09a 55.6 107.2 1.69 2.18
T3 6.36 0.20 1.09 0.04 10.89 61.2 629.2 147.7 3.29ab 60.0 88.7 1.47 227
T4 6.16 0.21 1.20 0.05 15.42 91.7 7725 130.1 2.76b 69.3 95.4 221 298
F-test ns ns ns ns ns ns ns ns * ns ns ns ns
CV (%) 2.38 42.6 11.0 16.1 60.1 23.0 20.5 16.8 27.7 19.9 28.2 33.0 80.9
wnewg  ns vaneis Wiflrnuuendeiunieadia

<t "o aad
* ANILOY WRNANNUNNEDRY p<0.05
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Asafl 25 madlsesiundalgnuuasdl 6 Wasusnundrunugndes (eides - yaRiusuyd)

Total N

AsuN13 pH EC oM Avai.P ExchK  Exch.Ca ExchMg Exch.SO& ExchFe ExchMn  ExchCu  Exch.Zn
NARDY (1:1) (dS/m) (%) (%) (me/ke)  (mgrkg)  (mgrke)  (mezke)  (mgrkg)  (mgrkg)  (mgrkg)  (meskg)  (mgrke)
T1 6.72 0.19 0.75 0.03 7.30b 35.5 656.4 126.9 3.92 71.3 21.7 1.01 0.30
T2 6.48 0.32 0.84 "0.03 15.6ab 99.0 891.7 156.1 5.42 60.1 22.9 1.34 2.66
T3 6.50 0.22 0.72 0.03 6.17b 49.3 1150.7 138.1 5.33 67.2 26.1 . 1.16 223
T4 6.73 0.28 0.75 0.03 30.5a 1415 903.2 136.9 4.67 53.2 27.9 1.44 1.84
F-test ns ns ns ns * ns ns ns ns ns ns ns ns
CV (%) 3.00 44.2 20.4 271 82.9 79.4 28.3 18.8 34.9 26.0 16.7 23.9 84.6
vinewg  ns vinefl Wiflanauandetiuneedia
* g Lmnvmﬁ'umqaﬁﬁﬁ p<0.05
msedl 26 USinasmennstuludvidesutad 1 Wasumnudnaugndes (egassgm - gaRuTwyd)
o o Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn TotalCu - Total Zn
fFuMsnAaeY .
(%) (%) (%) (%) (%) (%) (mg/kg) (mg/kg) (mg/kg) (mgrke)
Tl 1.29 0.17 1.08 0.15 0.11 0.13 84.0a 177.2 5.54a 12.6
T2 1.32 0.17 1.21 0.11 0.10 0.14 66.7b 148.0 4.95ab 13.7
T3 1.17 0.17 1.12 0.16 0.12 0.14 58.1b 172.4 4.19b 15.7
T4 1.21 0.17 1.13 0.14 0.10 0.11 65.0b 189.0 4.23b 16.3
F-test ns ns ns ns ns ns o ns * ns
V(%) 10.5 6.35 7.79 20.7 8.41 28.4 16.8 19.0 14.4 134
wineig  ns vinefls Wifieuendafiumeedia

* yneile wWANASAUNIERAN p<0.05
* ynefle uaneneiunieefini p<0.01



g: a51ed 27 ﬂ%mmsmmmﬂu’iuﬁ%ﬁé’aaLLUmﬁ 6 LU?{aumnm‘if’lqmﬂqné’aﬂ (a.4il04 - YnAuTo8Ln)
o
g ST, Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
2 (%) (%) (%) (%) (%) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
g Tl 1.35 0.16 "~ 1.26 0.162 0.090 0.055 58.3 98.7 3.68 13.0
ég T2 1.33 0.17 1.37 0.142 0.089 0.061 41.4 64.8 3.64 14.2
"% T3 1.32 0.15 1.17 0.120 0.080 0.048 54.4 60.8 381 16.0
% T4 1.35 0.17 1.29 0.105 0.076 0.085 43.3 64.2 3.52 15.8
ge F-test ns ns ns ns ns ns ns ns ns ns
0&3 CV (%) 5.67 6.88 16.7 26.4 131 34.6 20.7 31.7 111 20.7
?é“ winewg  ns vneis Lilnuwaneetunieadi
Aseft 28 Uiinsmeshulusvildosuvasii 20 Wasunudugndes (e.dies - yaRulwuiide)
o o Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
fSUNISNARDY
(%) (%) - (%) (%) (%) (%) (mg/kg) (mg/kg) (mg/kg) (me/kg)

- T1 1.15ab 0.14 1.06 0.15 0.06 0.08 40.7 241.2 2.69 8.73
g T2 1.08 b 0.12 1.12 0.13 0.06 0.10 411 256.4 2.36 10.0
§ T3 121 a 0.13 1.07 0.13 0.05 0.08 38.5 189.2 223 10.8
g T4 123 a 0.12 1.03 0.15 0.06 0.09 435 2231 2.86 12.2
S’l F-test * ns ns ns ns ns ns ns ns ns
g CV (%) 8.90 12.8 8.70 16.6 9.71 232 15.0 20.8 37.7 26.9
2 M vromn s mneds Lifluuendaiuneada
%n_ * el unndeiuneaiAf p<0.05
N

Lnw
T

9¢-¢
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A5 29 Nafimiwﬁﬂ%mmm@mmﬂuwamﬁmﬁﬁaawmﬁ 1 Lﬂﬁwmnm%’nmﬂ@nﬁaﬂ (0.42350UAWN — YARUTIVYI)
o o Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
A5UNIINAGDY
(%) (%) (%) (%) (%) (%) (mg/kg) (mg/ke) (mg/ke) (mg/ke)
T1 0.068¢c 0.011 0.190 0.042 0.032 0.142 8.92 46.9 nd 8.85b
T2 0.087b 0.017 0.139 0.040 0.037 0.147 7.20 52.7 nd 11.0ab
T3 0.097ab 0.019 0.135 0.041 0.035 0.143 7.20 59.4 nd 12.2b
T4 0.103a 0.011 0.154 0.039 0.038 0.117 6.79 74.0 nd 13.9b
F-test *x ns ns ns ns ns ns ns - **
CV (%) 16.6 47.5 25.5 17.6 8.93 12.2 18.7 334 - 18.6
vanome  ns wvaneis ldlirsuandieiumisedia
» yneia wanenefuneadaf p<0.01
A5199 30 mﬁlm']sﬁﬂ%mmmammﬂuwawﬁmﬁwé’aﬂLLﬂaQﬁ' 6 Wasunnuinunlgndes (e.dles - gaRuenida)
o o Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
fSun1svnaag
(%) (%) (%) (%) (%) (%) (mg/kg) (mg/ke) (mg/kg) (mg/kg)
T1 0.290 0.054 0.314 0.066 0.040 0.086b 0.001 0.004 nd 0.001
T2 0.260 0.059 - 0.407 0.076 0.042 0.195a 0.001 0.005 nd 0.002
T3 0.223 0.063 0.434 0.074 0.036 0.066b 0.001 0.003 nd 0.003
T4 0.257 0.077 0.200 0.073 0.037 0.045b 0.001 0.005 nd 0.002
F-test ns ns ns ns ns * ns ns - ns
CV (%) 252 28.9 62.5 13.4 153 69.5 34.1 31.6 - 54.1
vanewn  ns vnetis Biflauuanseiunieaii
* yunefle uananefuneadan p<o.05
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ms1edl 31 Na"“;miwﬁﬂ%mmﬁwammﬂumawﬁmﬁﬁaEJLLUaaﬁ 20 WasuInndandgndes (e.luud - yaRmulnuidy)
A2 IPRES Total N - Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
(%) (%) (%) (%) (%) (%) (mg/kg) (mg/ke) (mg/kg) (mg/ke)
T1 0.104 0.014 0.352 0.008 0.028 0.173 11.5 68.9 nd 13.0ab
T2 0.100 0.014 0.430 0.005 0.022 0.147 10.4 100.6 nd 9.92b
T3 0.102 0.013 0.543 0.009 0.024 0.122 11.2 103.5 nd 13.6a
T4 0.120 0.014 0.490 0.013 0.021 0.144 14.1 95.5 nd 12.3ab
F-test ns ns ns ns ns ns ns ns - ns
CV (%) 20.0 21.5 22.9 75.7 15.1 26.2 37.5 264 - 174
wnews,  ns vidnefis Liilanuuansinsiunisaii
* e uananafuneaian p<0.05
sefl 32 waliaesiiundagnuuasdl 7 wanBndesindt 12 fu/ls (e.dles - gadlaTy)
fiFuns pH EC oM Total N Avai.P Exch.K Exch.Ca  Exch.Mg Exch.50* ExchFe ExchMn  Exch.Cu  Exch.Zn
VGON (1:1) (dS/m) (%) (%) (mg/kg)  (meske)  (mgzkg)  (mgkg)  (mgzkg)  (mgzkg)  (mgrkg)  (mg/kg)  (mgrkg)
T1 6.93 0.38 1.14 0.05 16.7 77.1 1019.3 138.9 290 37.9 22.7 091 0.18b
T2 6.76 0.23 0.92 0.04 17.7 59.7 508.7 98.4 293 84.6 27.3 0.90 2.12ab
T3 7.22 0.24 1.05 0.05 7.93 45.2 995.8 143.9 3.10 55.0 17.7 1.11 8.49a
Ta 7.17 0.34 1.24 0.04 16.1 94.6 1032.8 142.6 4.27 39.2 21.0 1.21 9.60a
F-test ns ns ns ns ns ns ns ns ns ns ns ns *
CV (%) 398 44.0 16.6 18.3 71.6 49.0 57.8 29.8 274 62.9 38.9 20.9 94.8
wnews  ns vinneie lifinnuuansineiumneedia

VW asd
* et waneINuMeEliaf p<0.05



> 1379 33 HaTiasedRundeUgnuuac 16 narBndessndn 12 fw/ls (e.unnans - gafuiae)
>
3% fr5uns pH EC " OM Total N Avai.P ExchK  Exch.Ca ExchMg Exch.SOs ExchFe ExchMn ExchCu Exch.Zn
g AanY (1:1) (dS/m) (%) (%) (mg/kg)  (mgrkg)  (mgrkg)  (mgrkg) (mgrkg)  (merkg) (mgrke)  (mgrkg)  (mgrke)
g Tl 6.87 0.41 1.38 0.05 54.1 54.5 1088.4 120.0 5.53 49.5 333 1.06 0.38b
ég T2 7.00 0.37 1.45 0.05 75.2 57.0 1431.8 1214 6.00 549 36.8 1.08 2.1dab
‘,%; T3 6.73 0.44 1.30 0.05 355 40.4 1192.0 109.6 3.87 46.3 44.6 1.17 2.17a
% T4 7.24 0.48 1.39 0.06 36.1 573 2570.3 114.6 5.87 41.7 41.0 1.35 1.56ab
g! F-test ns ns ns ns ns ns ns ns ns ns ns ns *
§ CV (%) 6.05 44,13 16.27 18.01 97.24 27.62 64.21 15.19 32.57 48.11 41.88 15.55 64.28
;"_’éw vneweg  ns vueid biflanuuaneeiuneetia
§ * el uandaiuneedag p<0.05
o
ANT1edl 34 wa%mswﬁﬁwé’qﬂqnuﬂaaﬁ 16 wandndossndi 12 du/ls (8./5YnY\30 - YAAULATIY)
frsuns pH EC oM Total N Avai.P ExchK  Exch.Ca ExchMg ExchSO& ExchFe ExchMn Exch.Cu  Exch.Zn
VEH0N (1:1) (dS/m) (%) (%) (mg/ke)  (mgke)  (mgke)  (mezke)  (mgke) (meke)  (mezke) (mgke)  (meskg)
T1 5.88 0.22 0.35 0.03b 10.2 49.8 435b 28.2 5.07 84.5 14.9 0.52 0.10
T2 5.70 0.21 0.35 003 b 15.3 51.8 329b 34.7 5.90 77.2 17.1 0.71 1.36
T3 591 0.24 0.33 0.03b 8.7 55.6 2393 a 28.8 7.67 719 13.6 0.92 11.65
T4 5.68 0.24 0.44 0.04 a 114 54.6 247.4 a 373 5.37 86.0 22.0 0.61 18.68
F-test ns ns ns * ns ns * ns ns ns ns ns ns
CV (%) 3.64 20.36 24.37 20.50 36.03 27.89 81.29 34.46 41.94 12.74 29.95 59.53 148.3

VUBLA ns et liianuwenaneiunieadia
7] | Y aad

* ynefls uandneiunieatian p<0.05
3 Y aad

** pnefie uwansneiunieetiin p<0.01

6e-C LItM ¢ gﬂ@ﬁ&LUbLUI €700585D0QY
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%?: A59dl 35 U%mmﬁmmm's'l,uiuﬁmﬁé'@EJLLUaaﬁ 7 wasdnsnd 12 fu/ls

;cf A Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
2 (%) (%) (%) (%) (%) (%) (myky  (mgke)  (mgke)  (mg/kg)
g T1 1.28 0.15 1.02 0.12 0.08 0.07b 31.7c 459 342 11.0
éﬁ T2 1.32 0.15 1.18 0.08 0.06 0.11ab 72.5a 52.2 2.65 10.7
% T3 1.39 0.14 1.22 0.12 0.07 0.08b 63.4ab - 52.2 2.66 11.3
z T4 1.28 0.14 1.14 0.09 0.07 0.12a 44.5bc 42.9 2.09 111
gE F-test ns ns ns ns ~ns * H ns ns ns
g CV (%) 9.9 10.4 11.0 253 12.2 35.6 37.1 , 353 23.6 13.0
gﬂ wneimg  ns winelis lifleuuandiunisaii

3 * yynede uaninsiunieediin p<0.05

D

VW aad
** g gfie wanAeiunneEiag p<0.01

{ bl U d a é t hd 1
msnefi 36 Uiinmsmermshulusiuiidesuuasi 14 wawdndinin 12 fu/ls

o w Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
AUNITNAADN )
(%) (%) (%) (%) (%) (%) (mg/kg) (meg/kg) (mg/kg) (mg/kg)
T1 1.65 0.16 1.27 0.15 0.09 0.09 53.7 55.3 1.85 7.73c
T2 1.62 0.16 1.25 0.15 0.09 0.08 54.9 533 2.49 10.6b
T3 '1.63 0.15 1.23 0.16 0.08 0.07 49.3 58.1 245 13.7a
T4 1.71 0.17 1.14 0.15 0.09 0.10 55.2 52.2 2.50 12.6ab
F-test ns ns ns ns ns ns ns ns ns e
CV (%) 3.65 7.94 8.77 12.26 7.34 25.68 23.35 8.78 26.81 2322

vanows  ns vianefls Liiinasuensetumeedid
o o aad
= ynefe unnsnafunaiiaf p<0.01

Ob-C L{Wt Z URERRLUNEL] £10058990Y
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A19197 37 walaTeiuSinasnensiunandndidesudasl 7 wawdasiinda 12 du/ls

EASLASTIARE] Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
(%) (%) (%) (%) (%) (%) (mg/ke) (mg/ke) . (mg/ke) (mg/ke)
T1 0.153 0.013 0.199 0.092 0.041 0.062 6.00b 26.3 nd 11.9
T2 0.160 0.013 0.300 0.113 0.045 0.066 2.99b 34.8 nd 10.8
T3 0.107 0.008 0.377 0.075 0.036 0.077 18.1a 224 nd 9.19
T4 0.123 0.018 0.191 0.071 0.044 0.075 14.3a 279 nd 15.7
F-test ns ns ns ns ns ns e ns - ns
CV (%) 25.02 44.71 55.07 33,76 15.04 27.17 63.8 39.49 - 33.78
winewn  ns vinnefls liflruuensdeiuneedia
gt uanenafuveEEAT p<0.01
M9l 38 wEdes ST meslunaRand Setiacil 14 nandasndt 12 fu/ls
o w Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
fisuNIINAADY
(%) (%) (%) (%) (%) (%) (mg/ke) (mg/kg) (mg/ke) (mg/kg)
T1 0.393 0.073 0.473 0.033 b 0.053 0.117 1.91 20.5 nd 9.07a
T2 0.327 0.064 0.468 0.027 b 0.054 0.092 2.82 17.8 nd 6.56b
T3 0.330 0.061 0.512 0.047 b 0.056 0.087 1.13 22.8 nd 6.87ab
T4 0.327 0.063 0.459 0.071 a 0.057 0.101 2.60 224 nd 8.46ab
F-test ns ns ns * ns ns ns ns - *
CV (%) 26.2 33.0 27.8 46.48 9.44 21.97 52.5 25.8 - 19.5
winews  ns vnneie Wifianuuandefuneaiii

* yneie uandeiunieeEfiai p<0.05

(
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PnramsdTuainTinulesi fMegduiiBiunnuannunlgndesuagiudgn
Soviifinananuansneiu daulvaivsinasnemvdnlufud fknusgensiedy fe wan
wazwmilalussiuiifieme uiviinameasdmnuiuulsveusasuasdusiiannissfugs
dutiinadngdiviinamivinmnlunuasiiguiiusaedn fathy nsfamsiedenluuiiauun
KEmTiUAbuIUgnSasuarAutgniesiinandanm Uiunan uazgesmidimsdanissinemns
islniannzotneBdingd ievilvnandmiuty Tneffuuamensdanis fed

1. mstansledetluulasiineugniniidnnmiudaiuaeundgndes i wasdl 1 B
JugaRusivyinsediuun faudrAudeuugnasiviinadansandulsslevieglussduliunans
(1.1-3.0 me/kg) mstatedansdsnslaimsiu 3 nn/ls vielesmermandnarsiidedansdidu
druUsznouyszanas 0.5-19%2Zn aevilinandniintu uagldilsgegn

1

2. Mydanstedeslunvasiasunnuriuiigndes 1wu wuah 20 (yadRulwufide) de

)
[

Dupuiifvunadneaadulsslovioglusedum (0.5-1.0 mezke) wazllnwunadoudiiuysslovd
mnn 75 Tadnsusedlaniu msszdesiinslddelnunaideuiiivaindnuugihiinislddenssi 1

Tdteans 16-8-8 §as1 50 nn/lS wazadad 2 gns 18-7-21 §ws1 50 nn./ls Audulufuiiidansfsediu

i msladedensdsng 35 nn/ls safuldde 0-0-60 8051 30 nn./l3 edrelsAmuainmanis
Apseitu senuiviinadurieing weaneiauasTnuvadenlusedusann dwiunisladeais
Tatognsdu 1y nisldlendedl 1 mslddegns 16-16-16 vie 18-9-18 8n31 50 nn./l3 wnumsld
Jugns 16-8-8 LLasmﬁaiﬂaﬂ%’:ﬁ 2 aelldtagas 18-7-21 msiiiutegns 0-0-60 §hs1 10-30 nn. /L3

= A

maLaaﬂqmﬂaﬁﬁIwLmaL%auqﬁu [ 18-7-20 wie 18-7-28 \Judu ungesidendedifisinses
iy Faes (5) uunii@en (Mg) Wudu uavsimuesy wWu dned (Zn) iWuduszney

3. mytansladmiuasdesiinandanindt 12 fu/ls anmisladedansdsan 3-5 nn/ls
videillsmewnsvdnasiitedinsiidudiuvsznautssina 1%2n Swiumslaldelnunadeugas
0-0-60 8m51 25 nn./l3 vilsiandEniuTy uazldilsquBuniign uinansmaaesdlinuulsusiu
Turnwdasdilalfumalulumaiiontu msfowhnsmassaiiy

4. nssansiwilonguiiivsuadingdRdulselovdiun (< 05 myke) arsldle
Senedsnan 35 nn /e wazAuiiidane @R dudselovdi (0.5-1 me/ke) misldledanzddns 1-3
/3 saufutelnuvadeusnsi 30-20 na/ls Wislupuiifnuadonssdudann-i 9ndasde

wugihvedssutmaesiu Inglddonsed 1 Jegns 16-8-8 8ns1 50 nn./ls uazldduadan (2)

'
o

Jogms 18-7-21 8n 31 50 nn./l3 Tuntasd 12, 15 wag 18 vhilvinandaindu wasliilsavnSiiuiu

9
= o/

5. msvansiedeslimsiiuudloniiioed1aien prsduaiunsiinsindunoing
lufulagannsendasiafiueslugesliluutas iesanfudnlvgidufusiudunse §ns
nstuethideeiliAanmsgadsinenslunseufuhle Fafunisldduvi inguelAwniionn
ludsartoiiumuannsslumsgaduinuassigomnsiilufudielidosdusslonily
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A1519NUINd 1 uansidniiiusiegaiy uasyaRufimunuffaveduNuay

feeng

LR gh!

o i flag AR
f
wiimwagulandes
1 |48Q 0210428 E | 1946018 N | frvaund swnegdssugyn dmianuestngng | 91945
6 |48Q0208386 E | 1915300 N | sivaundile duneiles dawiavussiiang Sourdn
17 |48Q 0200128 E | 1891287 N | duaenviae dunerdygiias wussnag 1y
20 |48Q 0232153 E | 1864562 N | duavussde dunoluud dariavuestidng | Inuiidy
wananen (< 12 fu/ls)
3 |48Q0210429 E | 1945116 N | fumglssagu SUNDETSUAMY JIvin s
wueIEyg)
7 |48Q0208519E | 1915280 N | siwuaundnle suneilesuasthdng dwmin Tnsna
wueatiiyg -
11 |48Q 0186440 E | 1919390 N | suadwes drunewrds fwmiamuestndlg Tnuiide
FUARVEAITIA DUNBUINAN FIUIR
14 48Q 0198001 E 1907234 N . 1ae
ety
AUALNIRD BLNBATYEEY danin
16 48Q 0200657 E 1889200 N o o * TAsa
WuBIIEa)
. o o v o o o o Slope
19 |48Q0232535E | 1866933 N | fwanuedie suneluuds fwmriavuaciiang
. complex
NarARUIUNa1a (12-15 fw/ls)
2 |48Q0210643 E | 1946714 N | duaund unegessuem Swmiavueatidng | Tnuivde
. o e e o o Tase/lnu
5 |48Q 0214426 E | 1913085N | suauimile sunaudies dwiavueteng ax
A
8 48Q 0182220 E | 1916964 N | siuatavias dunainds daniavuasinmg ANANU
12 |48Q0205205E | 1911480 N | siuaiauss 8unewing1s Jamdavuesinang 1A51%
13 |48Q 0205906 E | 1911533 N | suaiauss dunauina1s Jawianueadiayg) Souidn
wandngs (>15 fu/ls)
. ey e A e v o a5/ lwu -
4 |48Q 0214666 E | 1913009 N | suaundils duneles Jewianuesdiang iy, =
9 |48Q0191929 E | 1915592 N | suamwAs 8unauris Ywmiavuesdadng Twuide
10 |48Q 0183949 E | 1904683 N | fuauvian euneurde danianuetimg TAs1e/973u
AUARVEEISIA BNBUINaNE FIWin
15 48Q 0198002 E 1907174 N v o g
wueatdy
fualuul duneaTyyFed Jmin
18 48Q 0199702 E 1892068 N * TAse
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ASNUING 2 wansmaliassiaugauauyIeiiugIu USinasigemsses ursulinusgemaiasulufiuneunisvnaes

foene | . - pH | ECe | OM [Total N[ AvailP| Exch.K| Exch.Ca|Exch.Mg Exch.S0¢”| Exch.Fe|Exch.Mn| Exch.Cu| Exch.Zn

waedt | T4 P W ) (asm)| @) | @) | (meke)| (myke)| (merka)| (meke| (meke) | (merke)| (meke)| (merke)| (meske)
undndsulgnday

1 U | @2950uem Y3 582 026 184 0223 275 800 6108 2582 18.15 67.0 140.83 630  1.266

a4 576 008 092 0.092 186 310 4029  276.1 24.79 68.9  71.84 4.78  0.658

6 uy HEN Souidn 515 055 113 1123 1259 709 2515  63.8 3.46 574 17.60 0.98  0.337

ans 561 005 025 0.065 178 300 4218 1125 2.24 21.4 7.54 0.75  0.086

17 | vu | AIysySes TAs 566 0.4 030 0015 228 210 1556 30.8 27.01 503 3697 0.64  0.103

ane 601 008 0.16 0.010 1.29 140 1719 316 10.88 218 1712 0.40  0.053

20 | uvu | Tuuds Twuide 589 0.17 047 0.047 266 509 3023  99.0 21.79 19.4 12,69 032  0.773

ane 6.16 007 032 0034 056 556 4693 2632 16.50 216 40.95 035 3218
nanARs (< 12 fu/ls)

3 uu | ;s | Inuide 6.16 024 194 0761 1170 779 6864  308.1 1.64 539  81.74 523 1559

an 6.80 009 068 0.635 181 399 6127  306.0 1.56 222 5796 354  0.692

7 U N 151 678 035 120 0242 10.04 360 586.1 87.0 3.09 29.0  33.98 1.15  0.353

an 645 047 067 0.175 233 289 4777 1169 2.40 316 2332 096 0214

11 | vy U TwuiRde 6.16 060 188 0071 1144 1027 7981  160.7  3.09 412  67.86 329 0341

a4 569 015 160 0.061 2.41 769  567.1 1935 33.15 41.0  57.65 355  0.258

14 | uu | unaw i@ 652 034 116 0.038 1621 379 57192  86.0 19.32 40.0  18.24 1.42 0536

ans 604 006 051 0027 096 300 4532 975 29.39 242 1832 094  0.128

16 | vu | AlymSes Ty 496 024 037 0018 9.85 400 33 115 2319 1249 1901 023  0.350

a4 511 019 0.5 0.009 147 230 720 520 2166 252  19.41 0.19 0042

19 | vu | Tuuds [slope complex| 6.00 008 1.03 0.026 201 346 3045 770 4.05 39.6  29.94 0.25  0.804

an 597 006 043 0022 056 347 3669 1313 3.97 516  73.22 045 2339
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AFI9NUINT 2 (71D)

fege | - pH ECe | OM | Total N | AvailP| Exch.K| Exch.Ca|Exch.Mg Exch.504% | Exch.Fe|Exch.Mn| Exch.Cu| Exch.Zn
wiadl s o e (1:1) | (dS/m)| (%) (%) | (mg/kg)| (mgrkg)| (meske)| (mezke)| (mgrkg) | (merkg)| (mgrke)| (mgrke)| (mg/kg)
nananuunae (12-15 du/ls)
2 VU | §I50URM TwuRde 524 0.88 112 0.487 12.02 53.8 2356 60.2 1.43 78.2 68.55 1.50 0.867
ana 565 0.12 062 0.364 10.80 37.9 229.9 89.7 1.65 219 41.10 1.23 0.316
5 Uy 6N aswwiwu | 572 017 024 1.084 366 200 635 21.6 2,04 34.9 7.69 0.17  0.117
a1 507 0.05 027 1075 3.48 21.9 128.9 74.0 1.85 37.1 431 0.38 0.090
8 YU > AU 587 034 276 0.595 9.82 36.9 7119 276.5 2.81 95.9 90.21 1.49 0.417
a9 637 020 221 0413 2.03 23.0 6755 243.2 2.60 36.7 57.53 1.42 0.221
12 vu Una A5 569 0.17 213 0.071 3.47 68.9 978.8 203.3 3.18 729 27220 6.71 0.906
a4 605 020 094 0.045 0.47 56.0 957.9 217.1 35.07 43.2 69.07 4.32 0.485
13 YU UINa $ae1dn 551 029 312 0.102 6.28 100.8 1070.1 295.9 18.37 46.1 48.87 1.64 0.314
g | Aulale)
nandngs (>15 fu/ld)
4 YU LN . Tas/lnu 545 0.09 072 0974 4.26 31.9 207.1 48.2 1.79 72.6 9.28 0.35 0.211
a9 568 0.05 056 0915 1.04 29.0 271.7 86.8 2.58 30.5 2.09 0.33 0.117
9 Uu UTN TwuRdy 670 168 250 0912 2.37 55,9 1508.5 626.1 215.07 8.8 10234 6.93 0.409
an 667 405 137 0.805 1.66 379 1188.2 612.4 245.75 8.1 63.93 541 0.539
10 YU UTHN Tasnw/5u | 582 037 139 1.102 452 83.9 802.7 321.4 251 437 11473 2.84 0.370
a1 520 035 082 1.031 0.98 81.8 671.4 376.4 57.88 554 81.40 2.61 0.190
15 vy UINSN Lee 639 056 0.89 0.038 40.30 58.9 3225 66.8 21.03 224 23.88 0.70 0.146
a1 620 009 072 0.033 2.20 28.9 350.8 60.6 26.67 36.4 16.50 1.11 0.243
18 Uy ﬂ%‘qzyl.‘%aa a5 495 142 059 0.023 21.59 439 153.8 42.6 9.60 63.6 42.44 0.34 0.194
a1 557 048 031 0.017 4.67 26.0 182.0 66.8 22.89 17.0 15.31 0.38 0.053
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fheege | o - pH EC. OM Total N Avail.P Exch.K Exch.Ca | Exch.Mg | Exch.Fe | ExchMn | Exch.Cu | Exch.Zn
wlasfl s oo (11 (dS/m) (%) (%) (me/kg) | (merke) | (meke) | (megrkg) | (mgrkg) | (meske) | (mgrkg) | (mgrkg)
udwasulgnday
1 vy | 51ys | nsadwnan ldifin Utunans S dann - Uwunane 6N GR gunn gann gann Uwnan
G nsmhwnane LAy i Unnae  dann #n ik s gunn genn gann i
6 vu | Fonde nsndn Thdy  Aouthesh gann  Ywnae dwnaw dwnae diunan genn N vwnas fun
a1 mavwnen iy duann i fann i 44 Uuna s N i AN
17 | wi | v | mevwnee B dwon dwn dwn dunn i R gunn o genn #in finn
a1 mothunens My duon dhwon dan dhann i i1 s S i finn
20 | wu | Wwuide | nmvwnes Lifu saan dwn dwnn i dunaw  Uunan R nunang i #in
G modntes  lidiy  dwnn dwn dwnn M a4 g4 a4 genn i a4
wawARm (< 12 duls)
3 vy | \wuRdy | madndes  TiAn Ywnaw gann dhunaw Utunans AR GN gunn  gann gann Junans
a9 Wunan ladify i gann dnn i1 Gk a4 g gaunn geann i
7 v | lamw Wunee lidin deudhei  gann Utunans i Y Unae genn gan diunan sann
G nsmdnter  Talifiy i s dnn dwn Ak dunae gann W dwunae  dhann
11 vu | uiide | mednder vy Yiunang #in Uunang Y 6N GR g gunn gwn sun
G nsatrunens ladifin daunang #in dnn  Uunane G 6k gunn genngenn shann
14 | vu 1ag modntes  Whdn  reudiedn  dwn deufuge e 6N dunane gann GN 6N i
a9 natunans LA i fnn dann i1 s Uruna a9 4 Unnan  shann
16 | wu | lavw | nwdmn B dwon dwn deutheh e i # 29N Y doan dann
G madn lddy dwon dwon dwn dhann #in i gann 6N dn dhwn
19 | vu | slope |mavmnms iy deutiedh  dwan shann M dunane - dmnan gann g AN i
g9 | complex | mmunee  Lhdin dwnn dwn s 1 unang Gk gunn genn i1 Uunan
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ASNNUING 3 (si8)
A10819 - - pH ECe oM Total N Avail.P Exch.K Exch.Ca | Exch.Mg | Exch.Fe | Exch.Mn | Exch.Cu | Exch.Zn
wUasil s sqﬂw (1:1) (dS/m) (%) (%) (mg/kg) | (merke) | (merke) | (me/kg) | (maskg) | (mgrke) | (mg/kg) | (mgrke)
wandnUunan (12-15 fu/ls)
2 vu | TwuRde | nedn Lidu Aeuthel  gan Uaunaw M Uwnee Umunae gen o gen a9 i
an nsatunane  Talifn i gunn  dunang L dwnene dunan  genn genn  Uwunans  swon
Tas/ny | g 3 f f 8 s 3 ; 5
5 U sy | MAUwnew LA shaon o genn i AN #i #i gann A" fn Awn
a4 modann WAy dann gann i1 finn 1 Junane gean i i s
8 vu | s | nmvwnes Widin deudgs  gann deutiwh e 6N a guin  gann AR Finan
a9 modntes W Uwnen  gewn dwnn dwon ik Gl gunn gann G fnnn
12 Uy Tasw | nwevwnens laldn dhunans 1 1 Junan a9 GE guon  gann g #i1
A nsathunen LA L o ewnn L Al i gunn gunn gunn finan
13 | wu | fouda | nwdn hidiu Aeuthege vmuneny dewthedn g o g gun gaen g Fnn
nandngs (>15 du/ls)
4 YU | Tasreiny nindn TadiAiu # 917N i i una # gann  Uunang # #ann
a1 A | nsmunan iRy #1 gun dwn dwn dwnan dunan genn Anan M finn
9 vy | nuRds | @unee  LhAu Aoutege  gann Awn 1 g G i gunn gann swn
G Wunans v deuth  gunn s i 79 a4 #in N gawnn i
10 vy |Teswwadu | mdwne lidu deudhed  genn i Junan 8 GY gunn  genn gunn o Aen
a1 madn L i g swon dunan oN i gunn  gwan  gunn swun
15 U \ae nsmdntos  Laifn M Annn 29 i vunane  dunans g R A Anann
a4 nsdintfor  laiiAiu i dann dwn en Uiunans dunan geenn X Jhunany fnn
18 Uy Tasw | nsedann ladiAn i dun Aoudiege i #in gunn  gann # fnann
an medn  lifin dunn dann M Annn i Uunans i i A A
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AN59NUINT 4 wedieseiiuvdsanlunasd 1 aaassaevn (gehuswys) [uiuuivgndes

D89 pH ECe oM Total N AvailP  ExchK ExchCa ExchMg ExchSOZ  ExchFe ExchMn  Exch.Cu  Exch.zn
uiasdi (1:1) (dS/m) (%) (%) (mg/ke)  (megskg)  (mg/ke)  (meske) (mg/ke) (mgrkg)  (mgskg)  (mgskg) (mgske)
T1R1 6.50 0.35 1.10 0.040 5.37 35.2 14423 197.6 1.63 20.6 24.2 2.00 0.29
TiR2 5.66 0.20 2.35 0.084 4.29 a5.7 1215.0 398.6 313 1203 135.0 8.23 1.08
T1R3 6.66 0.19 1.67 0.064 2.92 50.3 1276.4 297.2 2.00 45.2 80.9 3.37 0.40
T2R1 6.26 0.15 242 0.093 3.83 39.9 1093.4 366.7 3.00 116.5 1249 7.18 2.40
T2R2 6.66 0.24 1.49 0.059 241 36.2 1396.6 269.4 2.00 474 113.7 4.22 0.56
T2R3 591 0.17 213 0.093 5.21 43.9 906.7 356.6 238 137.6 109.5 8.02 1.85
T3R1 6.35 0.19 1.63 0.067 5.17 38.1 1579.0 380.9 2.13 69.9 128.3 4.78 9.82
T3R2 6.07 0.16 1.81 0.077 5.60 38.8 1050.0 360.5 3.88 1324 129.6 7.04 2.07
T3R3 6.20 0.14 1.39 0.060 2.09 32.6 909.4 355.5 2.36 100.9 123.7 6.75 0.82
T4R1 5.99 0.17 2.28 0.088 4.55 48.3 1064.9 610.9 2.63 167.9 1953 8.84 27.97
T4R2 6.07 0.19 1.92 0.077 3.08 36.0 881.3 393.7 1.99 98.0 105.4 791 2.64
T4R3 6.28 0.16 1.39 0.051 2.74 36.6 955.4 335.0 2.25 92.3 121.0 5.17 1.12
AYIVINEAIATIER

T1R1 nsndntios Ty deudadi  dwnn # #in Gy a i G 6N g AN
TiR2  nsedhunans Bidiy dwnane dunans # i1 N Gy h N N gaun i
TIR3 Wunans Lidu  vunan i AN #in GN a9 h gunn gann gwn dwan
T2R1 nsadindes  Tidiy  dunane dunans #in #in g a i gann gunn gunn  Uiunan
T2R2 Wunae  Lidy  deuthedh e ANsN i1 G oY M gwan  ogun gann #in
T2rR3  nsmdunane Widin dunane dunans i i1 g Gy M gawn N gun  Yunan
T3R1 nsadindes Tl dhunan #in #in i G 6N A gann gan gwnn  gunn
T3R2  nsavtunan hidn diunan dunaw #in #in G a 2 gawnn N gan  Ywnaw
TR  namdntes Ly deutheh e #n #in oY a # guin g gunn i
T4Rt  nsathunane  Tidn dwnae dunans i1 #in an G " &N N N N
TeR2  nsaUtunane LiAN dwnan Uiunan i1 o G\ G i gan N gwn - Uwunans
T4R3  nwudndes  Lidy  deutheh An i o a # gwin gwn  gunn dunan
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PRRRN pH ECe oM TotalN  AvailP  ExchK Exch.Ca ExchMg ExchSO Exch.Fe ExchMn Exch.Cu Exch.Zn
wUasd (1:1) (dS/m) (%) (%) (mg/ke)  (mgskg)  (mg/kg)  (mgrke) (mg/kg) (mg/kg)  (mgskg)  (mg/kg)  (merke)
TiR1 6.70 0.11 0.70 0.019 10.6 30.0 644.3 1226 3.26 76.7 24.0 1.06 0.21
T1R2 6.63 0.27 0.73 0.025 4.8 39.4 552.2 116.2 4.88 70.1 18.4 0.94 0.29
TiR3 6.82 0.20 0.82 0.035 6.5 37.0 772.7 142.0 3.63 85.0 22.6 1.03 0.40
T2R1 6.51 0.12 0.64 0.022 6.2 67.2 792.8 108.6 3.63 73.9 23.0 1.02 0.20
T2R2 6.65 0.37 115 0.041 32.6 180.4 840.7 1935 7.01 28.3 18.9 1.65 3.81
T2R3 6.27 0.48 0.72 0.016 7.9 49.5 1041.5 166.1 5.62 78.0 26.9 1.34 3.98
T3R1 6.67 0.17 0.56 0.025 6.0 47.0 1573.4 112.6 3.64 67.2 19.8 0.74 2.67
T3R2 6.39 0.24 0.70 0.022 7.0 247 913.0 1279 8.86 71.3 28.5 1.10 0.64
T3R3 6.44 0.24 0.89 0.032 5.5 76.3 965.7 1738 3.48 63.1 30.0 1.64 3.37
T4R1 6.87 0.41 0.83 0.025 22.8 2148 983.8 1304 4.25 37.6 28.4 143 1.77
T4R2 6.88 0.24 0.81 0.029 344 54.0 935.8 136.1 4.24 68.5 26.2 1.50 0.97
TAR3 6.43 0.20 0.61 0.022 34.2 155.8 790.1 144.3 551 53.5 29.1 1.40 2.79

AMUVINEATIATIEY

T1R1 Junans TaivAn i dan e e g a n gaun g Uwnan  san
T1R2 unans A i1 firn #in i g Uunan i gaun ge  Uvwnan  dann
T1R3 Junans BT i fnn - Aeutredn  oh a9 g i gan g dwnan  sann
T2R1 nsndiniay Taivfu 1 fun  deuthedn Utunane g Younane A gaunn @@ dwnaw  dann
T2R2 Junans Lidy  Aoudreih  dinaan o gaunn g a # gan oY ox a
T2R3 nsndntioy TaiAu i dun  Aoutredih  ah g a # gaun & & oN
T3R1 Junans Taitfin i dn  Aeudreih e g Ywnan # gaun 6N M Uunan
T3R2 nsmiiniey Tl #i dn  Aoudawin  dwan R a # gan gt UYwnan  dh
T3R3 nsninifey i #in Anann M e g & A gaun o8 oY 6N
T4R1 \unans Tl i1 fun  Aeutiege  gawnn a oY i gaunn GY g tunan
T4R2 \unans Tl i fnn 6N i AR oY i gaun 6N 6N i
T4R3 nsniniey Titfu i sann oa gann iR on i N g9 @ tunaw
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OGRRN pH ECe oM Total N AvailP ExchK  Exch.Ca ExchMg ExchSOZ  ExchFe ExchMn  Exch.Cu Exch.Zn
wasd (1:1) (dS/m) (%) (%) (mgrkg)  (mg/kg)  (mgskg)  (mg/ke) (mg/kg) (mg/kg)  (meg/kg)  (meske)  (merke)
TiR1 6.44 0.14 1.05 0.037 12.55 70.1 697.4 145.4 21 45.6 79.2 222 5.39
T1R2 6.27 0.17 1.08 0.038 4.80 61.2 409.4 134.9 2.9 . 90.9 1.56 0.16
TiR3 6.49 0.14 1.29 0.047 4.26 83.4 573.5 182.6 2.9 719 125.0 1.60 0.19
T2R1 6.36 0.12 1.24 0.045 3.69 534 606.9 181.6 3.6 54.8 116.5 0.86 0.22
T2R2 6.25 0.41 1.15 0.048 7.05 80.4 493.0 143.4 33 50.4 69.9 1.65 1.53
T2R3 6.15 0.08 1.20 0.046 13.40 69.1 599.6 162.5 54 61.8 135.1 2.57 2.83
T3R1 6.33 0.22 1.14 0.044 9.00 71.6 611.4 144.9 29 56.2 83.4 1.50 256
T3R2 6.31 0.23 1.06 0.044 19.12 53.9 487.7 120.1 2.9 66.5 75.8 1.56 1.98
T3R3 6.44 0.16 1.07 0.041 4.54 58.2 788.4 178.2 4.1 51.2 106.9 1.35 0.96

- T4R1 6.03 0.23 1.09 0.064 12.63 70.5 772.0 106.0 215 89.5 144.7 291 20.72
T4R2 6.06 0.19 1.03 0.057 23.51 108.2 792.8 125.3 29 64.3 60.5 1.37 4.84
T4R3 6.40 0.21 1.47 0.044 10.11 96.5 752.7 159.1 33 54.0 81.1 234 8.75

ANUAINEATIATIEY

TIRL  nsmdntes  lidy  Aeutheh  dunn dwnane Uiunans g a i1 gunn gann GN a
TIR2  nemdntes  Lifiu  deudiwh  Anann M Uiunan GY GR i1 gunn gan 5N Amn
TIRZ  nsdntes LAy Aeudieh  sann M Uunang g9 6N i1 gunn gen 6N funn
TRL  nadntes LAy deudeh  dhann # " 6N a9 i1 gunn  gwan i dnn
ToR2  namdntos  GLidin  deudied dwn deudhed Ununane Gy GR # gunn  gan @ Ywnan
T2R3  nsmdnties  lidu  Aeutheh  Awan Uounane  dhunans a9 GR M gunn  genn gen Jwnaw
T3R1  nemdntes  Lidiu  deudieh  dhann dewtheih Uwunane AR R 1 gunn gan g Ywnan
T3R2  nsdntes Uiy deutheh  dunn  deudhege AR GN 1 gunn gann g Unan
T3R3  nsadntes  lidn  Aeutheh  swnn e # 2 6N i gunn gwan R #
T4R1  nsadwnan e deudheih e Uwunans Uwunan g Uunaw 6N gunn o gun gunn o genn
TaR2  namdunans  Lidu  deudheh o deudhege g 6N 6N i gunn gan GY g
TaR3  nsmdntes LAy Aeufheh  shann dwnens g ox oN #in guhn  gawnn oN 2N
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o a fa v P a a 3 1 g 1
msenuandl 7 wadiaseinuvdagnlunvai 7 eidles (yadulasny) wandnsiindy 12 fu/ls

ot pH ECe oM TotalN  AvailP  ExchK ExchCa ExchMg Exch.SO  ExchFe ExchMn ExchCu Exch.Zn
wUasfl (1:1) (dS/m) (%) (%) (merkg)  (mgrkg)  (mgrkg)  (mgrke) (mg/ke) (mgkg)  (merkg)  (mgkg)  (meg/ke)
TiR1 6.50 0.51 1.04 0.035 4.2 94.0 1085.2 187.6 2.6 29.7 215 0.87 0.17
T1R2 7.00 0.45 1.28 0.057 32.8 38.5 1396.7 118.8 3.6 18.2 12.7 0.96 0.22
TIR3 7.28 0.19 1.11 0.044 13.0 98.9 576.0 110.2 25 65.9 28.0 0.90 0.18
T2R1 6.88 0.12 0.78 0.040 29.4 30.3 483.0 74.6 27 82.3 11.5 0.75 0.09
T2R2 6.69 0.28 0.92 0.035 10.1 61.1 498.3 109.6 2.1 78.2 37.8 0.80 5.00
T2R3 6.71 0.28 1.07 0.040 13.6 87.8 544.7 110.9 4.0 93.3 32.6 1.16 11.97
T3R1 7.19 0.33 1.30 0.058 9.8 75.5 1952.0 200.0 3.0 11.2 11.4 132 3.65
T3R2 7.33 0.26 0.98 0.049 4.8 333 640.0 148.2 2.0 38.8 22.1 1.22 0.47
T3R3 7.13 0.13 0.86 0.041 9.2 26.8 395.3 83.4 4.3 1151 19.6 0.80 0.58
T4R1 6.98 0.32 1.27 0.050 10.1 58.7 1207.3 165.9 4.5 275 18.9 1.20 19.77
T4R2 7.39 0.49 1.32 0.038 31.6 137.7 14594 143.7 4.4 20.9 16.5 1.37 8.09
T4R3 7.15 0.22 1.14 0.038 6.6 87.4 431.7 118.2 3.9 69.3 27.7 1.06 11.10
ATUVNBATIATIER .

TIRL  nsmdntes  lhdu  deudreh  dwon i oy 6N oY # gan GY i fann
TiR2 Junan Ty Aoudesh i N i G Yunan i & Ununane  vnunan senn
T1R3 Wunane  Widn deudheh  dunn Uunaw G Y Uunans # genn G Unnana  dann
T2R1 Wunane LA 1 Arnn GR #i1 GR tunan i gunn Uunan i AN
T2R2 Wunane Lk i dann dunane dhunans GY una # guunn gann M 6N
T2R3 Wunan Lidin  Aeudadn  dwan Uunane dunans G Yrunan i gan gan  dunans gann
T3R1 Wunae iy deudnedh d1 Aeuthe Uhunans GR G i thunae  dunans 6N a
T3R2 Wunane LA A fann # i1 6N g i gaun a dhunan AN
T3R3 Wunane i i dn Aeudiedh . dwnn Uwnane Utunans # gunn G 1 1
T4R1 Wunane Wiidy deudwh i1 tunang i1 GE G # gann G dunane  gann
Ta4R2 Wunane iy deudieh  shann a4 gawn oY g i a oY oY gunn
T4R3 Wunane  Widu Aeudieh  dunn Aeudheh vwnans 34 Yrunans M gann s g gann
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CeGERN pH ECe oM TotalN  AvailP  ExchK ExchCa ExchMg Exch.SO&  ExchFe ExchMn ExchCu Exch.Zn
wuasil (L) ds/m) (%) (%) (myky (mg/kg) (mgke) (mgke)  (myke)  (mgky) (mekg)  (mgrky)  (meg/ke)
T1R1 7.07 0.58 1.14 0.044 26.4 50.3 1145.1 107.3 5.1 16.0 18.6 1.25 0.15
T1R2 6.52 0.34 1.49 0.054 55.2 544 1025.2 131.6 52 76.1 46.4 0.93 0.41
TIR3 7.02 0.32 1.50 0.057 80.6 58.9 1095.0 1211 6.3 56.4 34.9 1.00 0.59
T2R1 6.46 0.20 1.23 0.044 11.2 729 1047.2 101.1 5.0 63.8 3r7 0.96 231
T2R2 7.56 0.51 1.27 0.041 251 40.1 2004.8 120.6 3.5 19.6 21.7 1.04 0.50
T2R3 6.99 0.41 1.86 0.069 189.3 579 1243.3 1424 9.5 81.2 51.1 1.23 6.74
T3R1 6.93 0.31 1.12 0.041 15.8 389 1327.2 130.3 4.1 56.3 45.0 1.20 1.95
T3R2 6.22 0.35 1.52 0.053 38.3 46.1 1095.7 107.4 4.5 61.1 67.3 1.03 217
T3R3 7.04 0.67 1.27 0.054 525 36.1 1153.1 91.2 30 214 214 1.27 240
T4R1 7.36 0.11 1.16 0.052 18.9 82.9 4441.9 86.0 4.6 54.6 63.0 1.39 21.82
T4R2 7.43 0.67 1.38 0.063 65.3 51.6 2410.0 132.6 7.0 19.0 227 1.15 8.59
T4R3 7.46 0.67 1.63 0.067 24.1 37.4 858.9 125.2 6.0 51.5 37.3 1.52 1.31
ANUMNEATIATIEN

T1R1 Wunan  Lidiy  deutaedh  sann 49 # R tunan i1 Uunans 6N dunae fann
TIR2  nsmdntes  Wifu  deufreh gan 1 a N i gunn  gunn dwnan  sann
T1R3 Wunane  Tdfin Yrunans i gaunn 3 6N 5E 1 gann gwn Uwnae i
T2R1 nsdntes i doudhed  dwon dunane dunang g dunaw i gan gwin  duna Yunan
ToR2  ehadndes  Lidu  deudawh  Awn GN i 6N oY A1 oY 6N Uwnaw
T2R3 Wunane Bl Uwnens o guunn i1 a8 GR i gwn  gun Jwunaw genn
T3R1 Wunane iy deudiwh  dunn deuthege b oY 6N i guan  gan dwunans Uunans
T3R2 nsmdndes  Bidu Uwnan e an 1 a9 Uunan i gan gann dunae dunan
T3R3 Wunan  Lidu deutheh o gann g g9 Uunan i 6N GR dunan Uunang
TaR1 Wunane  Wid  deudheh s deudhege vhunans Y Uunan i gunn  gann AR gaunn
TaRz  ehadnties  Lidw  Aeuthedh e gann i1 GR ad 1 oo GR dmnaw  guann
TRz enadndes Tl Uiunang M doudge e a9 Gk i gunn gan 6N dunane




®
% ANUINT 9 radaseinundsgnluuasil 16 esdygFes (pulase) Wuuladinandasiinii 12 fu/ls
§ firatne pH ECe oM Total N Avail.P ExchK  Exch.Ca ExchMg ExchSO#  Exch.Fe ExchMn Exch.Cu Exch.Zn
§ wUasdl (1:1) (dS/m) (%) (%) (mg/kg)  (mgrke)  (merkd)  (meske) (mg/ke) (mg/kg)  (merke)  (mgrke) (mgkg)
“ T1R1 6.01 0.18 0.41 0.032 9.7 37.2 59.4 34.9 4.6 69.7 11.1 0.23 0.08
g: T1R2 5.76 0.30 0.32 0.029 10.1 55.4 32.7 31.0 6.1 104.1 21.0 0.39 0.15
-2 T1R3 5.88 0.17 0.33 0.029 10.7 56.8 38.5 18.7 4.5 79.8 12.5 0.94 0.07
3'_4 T2R1 6.02 0.21 0.33 0.025 14.6 64.6 41.2 41.5 6.1 76.5 23.2 0.79 1.63
3 T2R2 5.63 0.20 0.37 0.038 14.1 46.3 23.2 277 5.6 76.9 14.9 0.76 217
g‘ T2R3 5.44 0.23 0.36 0.029 17.3 44.6 34.3 34.8 6.0 78.3 13.3 0.58 0.27
5 T3R1 5.97 0.30 0.37 0.028 129 82.5 2348 36.0 5.1 66.8 12.5 1.83 29.81
§°‘ T3R2 6.07 0.17 0.37 0.022 7.6 39.7 261.5 28.0 4.2 72.8 15.1 0.43 1.41
2 T3R3 5.69 0.26 0.26 0.019 5.7 44.5 221.6 225 137 76.2 13.1 0.50 3.72
T4R1 5.62 0.24 0.63 0.038 18.5 52.0 191.8 61.1 5.1 89.0 24.1 0.76 18.94
T4R2 5.89 0.22 0.36 0.038 6.1 75.2 199.2 26.0 6.1 90.4 25.1 0.48 31.31
T4R3 5.53 0.25 0.34 0.035 9.7 36.5 3513 24.7 4.9 78.6 16.8 0.58 5.80
ANNNNNEANIATIZYR
TIRL  nsatunane il dwan sann Aaudesh i i i g guin  dwnae dwn dwn
§ TIR2  nsavwnan LA cﬁf’umn wifqmn U1unand cs‘ijw sifn 6‘1:”1 v‘?w gann G i ﬁi:’ﬂmn
é‘ TIR3  nsatunan  lalAw GT’I‘M’]ﬂ ﬁ’m’m Uunan ) GT"] 6?’] 9'1"’1 guon - Ywnaw dhunang AN
S T2R1 nsaUunane  laddu itiah| fn dunas dunans M1 i N gann AN #i1 Jrunan
& T2R2  nsevunae M dwan fann dunang i " # M gaunn g i U1unang
g T2R3 nINA EHE s‘f’]mn dun  Aaudiege e i M g 9N GR i AN
3 T3Rt  nsaUtunan el Aann dunn Uiwnans dwnane Uiunans i M gann Jwna G guwnn
§' T3R2  nwethunans Wiy dwnn funn Aeudreh  dh Uunans # i gaunn R " Uunang
= T3R3  nsmdwnane ldidn dwnn AN i i Uunane " 6N gaann a9 e 6N
3, T4R1  nsathunane  Ladidiy i Aunn - Aaudnege i M Urunana i gaunn R " gaunn
; T4R2  msmdhunane il swan sun Aeudie  Ununang M i i gaunn R e gann
& T4R3 nindn L dwnn fun deutheh h unang i #in gann oN i ik
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mseuandt 10 wahesesiundgrlundasiinandn > 15 §u/ls (wWad 4 gaRulasy/Inuiide) uasudadinandn 12-15 fu/ls (Wadl 5 gadulasiy
Tnufide) Wisuiiusewianeasns (1-3) waindelnunadousniulegasis (4-6)

081 pH ECe oM TotalN  AvailP ExchK  Exch.Ca  ExchMg  Exch.SO#  ExchFe  ExchMn  Exch.Cu  Exch.Zn
wlasit (1:1) (dS/m) (%) (%) (mg/ke) (mg/ke) (mg/ke) (mg/kg) (mg/kg) (mg/ke) (mg/kg) (mg/kg)  (mg/ke)
4-1 6.50 0.08 0.54 0.029 3.19 223 415.9 58.3 84.0 43.0 4.7 0.27 0.06
4-2 6.65 0.08 0.55 0.039 3.51 18.3 393.6 731 21 43.8 4.9 0.26 0.05
e 675 .....009 023 .. 0032 L2l 190 . 646.4 219 s 05 ... 284 16 0% 005 .
4-4 6.77 0.09 0.77 0.031 1.25 24.9 519.6 63.4 1.1 27.6 2.6 0.36 0.13
4-5 6.44 0.10 0.81 0.032 373 28.5 393.9 66.4 22.2 52.6 7.4 0.21 0.11
4-6 6.50 0.10 0.78 0.037 3.67 29.4 383.2 63.0 88.1 44.9 6.3 0.51 0.12
5-1 5.67 0.07 0.19 0.019 2.01 19.6 2533 71.3 1.9 17.0 1.1 0.38 0.12
5-2 6.03 0.10 0.23 0.022 7.33 19.7 139.7 39.7 4.2 54.6 8.1 0.15 0.08
= S 556010 022 00%2 130 27 2070 808 23 310080 010
5-4 6.755 0.14 0.35 0.013 5.85 16.2 223.2 23.1 3.3 29.6 59 0.18 0.60
5-5 6.48 0.12 0.17 0.009 3.26 13.8 215.2 53.1 5.8 52.1 4.1 0.38 0.25
5-6 6.14 0.13 0.24 0.051 1.97 19.6 362.3 107.3 17.3 53.0 27 0.59 0.18
AURINBATIATIER
4-1 nsadndos i i dann # #rn 49 w N gan W Aann #ann
4-2 Hunane TadvAiu # dan # dan Udwnan dwnans i gann # Aann Aann
8B Gunene  Bide dh dwndwn dwn g A Qs b san
4-a vJunans TadvAy # drn finsian Ansn AN Uunans # gann AN # AN
4-5 nsadntos Ly # #ann M dwnn dnwnane dwnans 4 gann i sann #ann
4-6 nsadntes LA # fn i daun Ywnane  dhwnans M gann i i #ann
5-1 nsedunans Bidin dwan dwan dran fan Ywnan vhunan i oY fann 9?1 AN
5-2 nsatunane iy dwn dwn deutheh dwn # i # gann # dn Aann
= I nnda Wiy dwon  dwn  swon san dwees v g Qs o
5-4 Wunans Lidy  san ewen # fan unan i # gann # nun T
5-5 nsmdndes  Widu dwon dwn # damn dunans i oy gaun M " AN
5-6 nsadntos lidy dwn i fAun gunn Uiunan  Uiunan h gaun fann n Aan
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{ a a v d a QU 1 A a { a r
mauni 11 sadlesgiiuvdadgnlunvasiinandn > 15 fw/ls (Wasll 15 gafulae uaswdasil 18 gadulasty) Wisuifisuseuinunuasns (1-3)
wazsinelwunadeusauiuledengd (4-6)

fogns pH ECe oM TotalN  AvailP Exch.K  Exch.Ca  ExchMg  Exch.SOs  Exch.Fe  ExchMn  Exch.Cu  Exch.Zn
wasdl (1:1) (dS/m) (%) (%) (mg/kg) (mg/kg) (mg/ke) (mg/kg) (mg/ke) (mg/kg) {mg/kg) (mg/kg)  (mg/ke)
15-1 7.16 0.24 0.93 0.067 14.9 33.8 779.3 89.7 39 48.5 a2.7 1.35 0.19
15-2 6.82 0.44 1.40 0.041 141.3 42.5 1207.7 1459 9.3 69.2 48.7 1.63 0.86
15-3 6.49 0.17 1.04 0.044 154.2 27.6 546.5 72.8 3.1 99.2 31.9 1.56 0.23
15-4 6.56 0.48 0.76 0.032 64.2 46.6 666.9 73.9 4.5 69.8 437 1.80 0.88
15-5 5.89 0.57 1.27 0.040 64.2 57.9 867.2 104.6 79 58.4 60.9 1.46 0.97
15-6 6.44 0.29 0.76 0.054 47.9 42.4 660.9 84.9 3.8 81.3 49.0 3.15 3.97
18-1 557 0.20 0.54 0.016 14.6 353 527.6 44.7 4.3 73.3 64.1 0.35 0.49
18-2 5.63 0.30 0.64 0.019 38.5 325 1572.5 38.1 37 79.1 57.5 0.36 0.51
18-3 5.64 0.39 0.65 - 0.019 54.5 33.7 759.6 41.1 4.5 62.2 38.9 0.45 0.50
184 5.65 0.21 0.45 . 0.031 119 51.3 681.7 39.3 3.0 85.5 333 0.61 1.01
18-5 598 0.32 0.53 0.032 105 64.1 554.0 34.4 3.0 67.6 39.1 0.68 2.42
18-6 6.22 0.22 0.42 0.016 12.9 42.0 790.2 39.6 2.9 62.2 38.5 0.61 0.32

AIUVINEATIATIE

15-1 unane Taivin M i Uunane # 5E Uunans #n gaun gaun G fann
15-2 wunane Lidy  deuthedr  snn gan il iR g i gann gaunn g #in
15-3 nsmdntos Wiy deudhesh  dhann gann fn ik tunans #in gaunn gann N fn
15-4 namdndes i #in #ann gann # AR Uunans # gaunn gaunn 58 i
155 psavunane e deuthedh dhann gaun i g9 Uunang i 4N gann 9 i
15-6 nsidntios  aiviu 1 # gann i a Uunans i genn gann gan 0
18-1 n3ndn i #in dann unans # a9 1 i gan gaun # Amn
182 nsaunans Tl i1 fnan a4 i iR # M gann gann 2 o
18-3 nsadwnan iy i AN gaun # s i i gann gaun i1 i
18-4 nsadunany i #un duan Utunane #h g # # gaun gaun W M
18-5 nsadunan i i dann twnans Uiunan &9 i i gan gaun i Uunang
18-6 nsadntios Tl Ann dan Uhunan W a9 i i gaunn gaunn i #ann
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Mswuand 12 wadinneiiuvdsugnluniasiinandn 12-15 Mu/ls (wael 12 gaRulas1y) wWisuisusswiianeasns (1-3) wasifindelnunaidon
sunuYeqasne (4-6)

fodne pH ECe oM Total N AvailP ExchK  ExchCa ExchMg ExchSO& Exch.Fe ExchMn Exch.Cu  Exch.Zn

wiasit (1:1) (dS/m) (%) (%) (mg/ke)  (mg/kg)  (meskg)  (meske)  (mgzkg)  (mgrkg)  (meskg)  (mgzkg)  (mg/ke)
4-1 6.13 0.15 1.95 0.069 9.0 58.7 1992.9 316.3 3.0 101.3 155.1 6.10 092
4-2 5.96 0.19 1.76 0.067 10.9 54.3 1695.6 289.1 33 95.3 163.5 6.67 1.05
4-3 6.44 0.21 2.59 0.080 11.8 52.3 1158.2 300.3 3.1 75.5 159.6 6.67 1.05
4-4 7.22 0.33 177 0.070 19.1 70.9 2538.8 2329 2.5 16.2 33.1 3.85 1.43
4-5 7.37 0.17 1.62 0.072 16.3 68.6 3168.8 2214 2.8 14.6 30.1 3.66 1.38
4-6 7.42 0.41 2.03 0.076 20.0 79.7 2544.0 249.5 3.5 7.5 18.3 4.32 3.43

AVIUMNNEATIATIZY

4-1 nsdntes  lddu  Unan i1 Aptdsin M G\ Gy # N gaunn gann 1
4-2 nsaUtunan Ll Uhunang M Uunan #in G GY M gaun gaun gann i
4-3 nsadntios  Tdfn  Aeudiege  viunaw Urunans i & &9 # AL g AN i
4-4 Wunans Ty Ywnan # Aaudnege  Uhunans Gy GY i Uunae an gunn  Jwunan
4-5 Wunans Tdn Uinans i Aoutnsge  Uunan G Gy M Jwunan gann gun  dunang
4-6 fadntdes  Lidu  Uwnane  Uwnans Aeudngs  dhunand iR a4 i i Gk gasn n

o (-2 P < a1 o 4 d v
VLS wUasn 8 111Ln‘U’UE]ﬂJvaLua\ﬂﬁ]']ﬂLﬂwmiﬂiLﬂUNaNaﬂnauLLag]’ﬂLWﬁUuWuWLla?
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o o o v < a oy & a P3| v 4 v &
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foena Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
wuasil (%) (%) (%) (%) (%) (%) (mg/kg) (me/kg) (mg/kg) (me/kg)
T1R1 1.208 0.155 1.142 0.164 0.099 0.143 95.9 158.1 10.05 12.5
T1R2 1.223 0.169 1.092 0.162 0.121 0.112 82.8 242.6 5.81 15.2
T1R3 1.453 0.177 0.999 0.137 0.099 0.128 73.5 130.8 5.27 12.7
T2R1 1.319 0.181 1.186 0.123 0.109 0.200 69.3 148.8 5.34 13.2
T2R2 1.385 0.171 1.151 0.150 0.100 0.124 65.3 145.0 4.38 12.5
T2R3 1.267 0.170 1.293 0.070 0.094 0.089 65.4 150.2 5.12 15.4
T3R1 1.194 0.176 1.067 0.158 0.110 0.100 61.0 154.3 4.50 157
T3R2 1.235 0.177 1.036 0.191 0.119 0.125 55.2 175.2 4.28 14.1
T3R3 1.082 0.152 1.269 0.132 0.116 0.209 58.0 187.8 3.78 17.4
T4R1 1.142 0.163 1.072 0.142 0.102 0.122 71.0 196.5 3.69 14.4
T4R2 1.435 0.187 1.170 0.129 0.107 0.106 59.9 157.5 4.74 18.3
T4R3 1.038 0.158 1.143 0.145 0.098 0.112 64.1 2129 4.26 25,5
Adasilaiouiisuiunusiussdu

T1R1 Tivgawe  Llifleane Lieane e ladifivewe Wowe NG 7N Rgawe liteane
T1R2 Lifisawe  ldiwwe LREane Tiweanve  lisawe LiRvane Wegwe {Reane Wewe Lifieane
T1R3 Lidisawe  ldiflswme  Lidewe  lddswe  Lideawe luiiisawe BN Lgane teane TiiReane
T2R1 Tidleawe  ldifiwwe BN Tideane  ldifsane Wiedne REND) Bwe Bene Lifeawe
T2R2 Lidivawe  ldifiwwe WRgawe Tideawe  lifleawe LiiRgawe ENLE) Reane ENG) Tiifgane
T2R3 Tidowe  ldifiewe REaND Liigana  Ligawe Tlieane NG RN Rgawe Tifsane
T3R1 Liisawe  ldifiwawe e Lideawa  Ldifeawe oo NN Wewe ENE) TLifigane
T3R2 Tidawe  ldifiswe Waswa Liweawe  lLuiigswe Lifivawe figawe LRgane g LiRgane
T3R3 Tdiiawe Lieawe NG Tlieana Lifigane Hgana NG e WRegawe WeIwe
TaR1 lifisewe  ldileane AEaND Tieswe  Liifieawe RN NG LREaNe Rgawe Tuifigane
T4R2 Livieawe  liifleawe LD Lifeawe  lifieans Lifeawe ({Rpane RN eawe ENG)
TaR3 Lisawe  ldileawe SEING! Liieanwe Tiiivawe LiRgane (NEwWe NENLG) LBIne WEwe
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fotg Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
wUasdl (%) (%) (%) (%) (%) (%) {mg/kg) (mgskg) {mg/kg) (mg/ke)
TiR1 1.261 0.155 1.278 0.174 0.093 0.047 73.8 97.3 3.69 11.6
T1R2 1.331 0.158 1.253 0.178 0.089 0.037 51.8 90.8 3.80 10.0
T1R3 1.462 0.170 1.257 0.133 0.088 0.080 49.3 107.9 3.56 11.3
T2R1 1.180 0.150 0.987 0.196 0.109 0.079 38.7 90.9 3.56 15.6
T2R2 1.432 0.175 1.665 0.123 0.079 0.036 43,9 43,9 3.78 13.8
T2R3 1.364 0.176 1.459 0.108 0.078 0.068 a1.7 59.6 3.58 13.2
T3R1 1.271 0.141 1.160 0.096 0.070 0.042 521 58.8 4.41 16.7
T3R2 1.318 0.153 0.924 0.139 0.088 0.050 62.4 87.1 3.46 20.0
T3R3 1.365 0.169 1.411 0.126 0.083 0.052 48.8 36.5 3.57 11.4
Tar1 1.367 0.170 1.353 0.090 0.068 0.063 49.8 54.2 277 13.6
T4R2 1.322 0.166 1.448 0.091 0.077 0.092 40.1 59.9 3.53 15.9
TA4R3 1.362 0.171 1.081 0.135 0.083 0.099 40.1 78.4 4.25 17.9
AdesiiaSeuiieuiunasiussdiy
T1R1 lLiigawe  luifieawe Bane lieswe  llifleawe liane IHgene RERLG! Ifigewe lifieane
T1R2 Lieswe  ludiflewe NG Lieswa  ldiwane Liigane Tlifgane Wewe WReane Lifgane
T1R3 Ligene  Lliflewe e lLusews  ldifiwene lieawe L ane Weawe WEIND Tuivflgane
T2R1 lieswe Liiflsswe  liWewe lLifewe  ldidswe lieane Lifgsne NENIE) IEawe liifsana
T2R2 Tifiwane  ldiflwene BN Lilgawe  Llifisawe Lifieene Tieene eawe Weewe litieawe
T2R3 Lileswe  lulifleswe IBIne Lieawe  ldifiwane Tuieawe Tlifieene (Reawe Weawe Tieawe
T3R1 Tifloswe  ldifiwane EIne Luiigane ligena NG Liifigane figawe [fReane luiieane
T3R2 Tifiwwe  Liflswme  Liifeswe  Lifewe Lieene lLiesne Weawe (fieewe (Reane luiieanae
T3R3 Lieswe  luifleswe Waawe laiieane Tifieane Lifgwe Liifiwawe [Reewe REgane Litfigane
T4R1 Liteewe  liileawe Wigawe lifewme  Lidsawe Tiigawe liifiwane RENIG! figawe luigane
T4R2 Tifisane  ldifleae oo Tifgwe  Liisane laiigawe luieane RIENG) WigIwe Tieanwe
T4R3 lLiifesne Llifleae Wzawe lLieane litieane laiigaws lifigane BN Weswe Litfiganae
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e RERN Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
wUasdl (%) (%) (%) (%) (%) (%) (mg/ke) (mg/ke) (mg/kg) (mg/ke)
TiR1 1.051 0.162 1.009 0.170 0.052 0.090 33.0 162.0 2.34 8.8
T1R2 1.225 0.107 1.029 0.150 0.057 0.073 45.7 _ 310.0 3.48 9.9
TiR3 1.173 0.138 1.155 0.129 0.066 0.072 43.4 - 2515 2.25 75
T2R1 0.983 0.131 0.962 0.158 0.060 0.063 46.1 285.4 1.99 8.8
T2R2 1.121 0.114 1.134 0.122 0.052 0.116 37.8 2233 2.03 10.4
T2R3 1.149 0.120 1.252 0.117 0.066 0.113 39.3 260.4 3.06 10.8
T3R1 1.150 0.134 1.005 0.127 0.051 0.078 38.2 165.9 2.27 10.3
T3R2 1.277 0.122 1.071 0.137 0.055 0.071 39.8 2195 1.98 12.4
T3R3 1.204 0.127 1.138 0.126 0.057 0.085 374 182.3 2.45 9.7
T4R1 1.077 0.126 1.015 0.118 0.050 0.058 36.6 195.0 0.96 7.0
T4R2 1.365 0.098 0.935 0.193 0.063 0.111 56.2 262.6 4.83 17.7
T4R3 1.235 0.124 1.132 0.143 0.060 0.087 37.8 211.7 2.78 12.0
Adnsiiladiouiisuiunusivssidy
T1R1 Tiflsawe  ladilesne eawe Teame  ladifleawe TdiRgane LiRaswe NG lieswe  Liflweane
T1R2 Tsawa  ldieane Bne Tifeawe  ldigawe liigane Liflgane eawe laeswe  liieswe
T1R3 Tfise  ldiiwawe SINID! Lilsswa  ldifeawe liiieane Lieane AENLG Lieswe  Liswe
T2R1 Tidisane  ldfsame  Lifleswe  ldifsawes  ldifiwawe luiifisane Taiveawe NG Lieawe  Liewe
T2R2 Liisawe  ldifiwwe Lleawe. Lifeswe  Liifiwewe Tiiuane TdiRgane igene Lieswe  Lifiwswe
T2R3 Tiifive  Tdiioswe Wome Tideawe  ladieane Tivigane liisane \Waewe Tisawe  Lifeans
T3R1 Tiflsawe  Taioawe RN Tifsewe  Ldifieawe lLifisawe Tleane LML) Lilaswe  lLifgawe
T3R2 Tipane Tifiwane NG Lieane Tiifigane Tifgane lLigesne e Lipane Liwane
T3R3 Tfisane  Tdifeane ({fgewe Lifeswe  ldiReane TiReane TdiReane \Wgawe Livisawa  Liflwene
T4R1 Tfeawe  Tdilewme Ao Tifisewe  ldifiwane Lipane lsiieane Wegeame Lifiwawe  Lifwwe
T4R2 Lisaws  lidswe Lifewes Lidewe  ldifimewe Lifiwane ({Reawe \igane Tifivanve  Lilfone
T4R3 Tdeewes  ldiflwawe Wswe Tidsane  ldifigane Tiifigawe Liifiwane: IRgane Liieewe  Luiflaswe
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firaene Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
wiasdl (%) (%) (%) (%) (%) (%) {mg/kg) (mg/ke) {mg/ke) (mg/ke)
TiR1 1.239 0.137 0.969 0.123 0.077 0.067 33.0 36.8 2.90 10.8
T1R2 1.338 0.157 1.098 0.102 0.070 0.070 28.8 38.9 3.42 10.0
T1R3 1.261 0.158 0.999 0.121 0.081 0.072 333 62.0 3.95 12.2
T2R1 1.293 0.147 1.202 0.099 0.072 0.071 70.6 43.2 2.96 12.6
T2R2 1.247 0.127 0.996 0.061 0.057 0.150 79.0 45.2 2.61 10.7
T2R3 1.415 0.161 1.340 0.073 0.065 0.109 67.8 68.1 2.38 8.9
T3R1 1.412 0.138 1,183 0.137 0.071 0.073 45,9 24.1 2.71 9.0
T3R2 1.493 0.152 1.196 0.121 0.079 0.086 87.7 49.0 277 131
T3R3 1.258 0.139 1.271 0.098 0.068 0.066 56.6 83.6 2.50 11.7
T4R1 1.370 0.152 1.143 0.104 0.070 0.086 45.0 25.7 2.33 11.7
T4R2 1.459 0.156 1.271 0.106 0.076 0.162 53.7 52.9 2.65 121
T4R3 1.008 0.110 1.005 0.056 0.052 0.122 34.8 50.0 1.29 9.4

Adneideisudioutunasiusaidu

T1R1 lLufisawe  liifiewe lueawe  lLiieans laiieane laiiteawae Lifiwavie [Reawe RN LitRene
T1R2 luigawa  lLifeme eswe Lieaws  Tsiisans lLiResne lLifaane Reswe luweawe  ldioawe
T1R3 Tiflwane  ldifeawe lafeawes  ldfsawe  ldiieawe luiifigane Tieane Ieawe Lieawe  ldifisawe
T2R1 Tifiwene  Liieawe (Reane luflsawe  Taiieane Luiawae LHEane Waswe Lieswe  luifsawe
T2R2 Tifeewe  lifleawe  Lidswe Lidews lufewe NG e Wigane ldifisewe  lLiieane
T2R3 Lisanwa  lifiewe Wgewe luisswe  laliieawe lueane Wewe RENG! lieawe  Llifisane
T3R1 Liisewe  lLiieawe Wigswa Lisawe  Tlaiesane Tuiieawe liiieane SENG! liwsawe  Ldifiwene
T3R2 Lieawe  luifeawe ieane lufsame  Talfleane Tuiieane (Heane e Lieewa  ldifieane
T3R3 Lieawe  Liifieawe Wigewe Liwsawe  Tuieaws Tiieane WReane RENG! lifsswe  luifleane
T4R1 TLieewe Lo [Heane lLieaws  Talieane Ligawe Liigane Weana Lieawe  ldifisane
T4R2 Lidiwawe  liiflsawe RENLD! lusawe  Taiiieane Wgwe Lieane (Heane luemwme  ldifeawe
T4R3 lLifsewe  lieame RIENLD! lusswe  laifgane laiifeanwe liiteana gswe ldifeaws  lLieane
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fagne Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
wlasfl (%) (%) (%) (%) (%) (%) (mg/kg) (mg/ke) (mg/ke) (mg/kg)
T1R1 1.601 0.151 1.175 0.162 0.089 0.065 54.8 58.1 1.46 6.0
T1R2 1.600 0.176 1.286 0.132 0.088 0.078 53.2 50.0 2.46 7.6
T1R3 1.755 0.166 1.338 0.170 0.095 0.112 53.0 57.8 1.63 9.6
T2R1 1.635 0.158 1.426 0.126 0.083 0.068 83.0 52.0 2.44 11.3
T2R2 1.605 0.144 1.114 0.169 0.089 0.089 38.3 54.8 2.68 9.8
T2R3 1.608 0.177 1.195 0.160 0.088 0.076 43,5 53.0 2.34 10.8
T3R1 1.594 0.152 1.155 0.147 0.084 0.062 48.3 55.1 2.03 13.3
T3R2 1.667 0.147 1.314 0.151 0.076 0.062 459 . 54.3 2.76 15.3
T3R3 1.636 0.160 1.213 0.177 0.093 0.083 53.6 64.8 2.57 12.4
T4R1 1.640 0.163 1.227 0.117 0.078 0.132 48.5 49.5 1.93 12.4
T4R2 1.718 0.174 1.147 0.159 0.087 0.085 715 47.8 1.80 12.3
T4R3 1.758 0.184 1.039 0.163 0.098 0.074 45,5 59.4 3.77 13.1

AassAdloUseuiieuiuinaeiussdy

T1R1 Lieawa  Ldflwwe Wigswe Tigane lalieane luitesne Tifigawe Wgewe Lilsswe  Tidifieane
T1R2 lueswe Litfisawe Weawe luiigane litfigane Lieane Tiifwane e Liisawe  ldifiwane
T1R3 lifeawe  Lifiesne \lgane luleswe  ldifiwane ligawe LiReane RENG! Lideawe  Tidifiwane
T2R1 Litieswes  Llifisawe REND) Tt anwe luiigane luiteene 1NEane Ao Litigawa  Lifiwane
T2R2 Liieswa  Llifiwawe ENLE) litigane luitgene Lifigawe TLiReene WReawe Liieewe  Lliwene
T2R3 Lieswe  Luifisawe Eane litRvawe laiieane Titaswe Tiiwawe Eewe Lifisswe  Tdifwawe
T3R1 Litdeswe  Liifieawe Hewe Tuiigane TiRgawe Tiieawe Tlifiwawe Wgwe Liisawe  Tdifwawe
T3R2 Liigana  Lifisane N Ligawe  ldifoawe Tifiwewe Liganwe (sane Lideawe  hifane
T3R3 Lieswa  ldiflwane BN liifeewe  ldifiwawe Tifiwane Tiieene fgdne Livsewa  Lifiwswe
TaR1 Lieswe  Luifleewe Wewe lLifiwane litgene Egane Tifeane [fiwane Lifigane  Liwewe
T4R2 Lieawe  Liiflsawe NG TLieane lalieane e swe e Weewe lLieawe  Liflsawe
T4R3 Liawe  Liiflewe {fgawe Tieane litRoane Tiwane Tedieane REswe Lileewe  Tdifiwswe
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§ FaE9 Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn
% wUasdl (%) (%) (%) (%) (%) (%) (mg/ke) (mg/ke) (mg/ke) (mg/ke)
“ T1R1 1.674 0.196 1.306 0.064 0.070 0.085 38.0 83.0 3.15 15.1
gg T1R2 1513 0.174 1.297 0.055 0.079 0.182 50.5 127.8 2.51 14.0
ag T1R3 1.328 0.153 1.134 0.058 0.060 0.136 39.5 104.2 2.13 13.8
374 T2R1 1.587 0.199 1.411 0.070 0.065 0.096 41.4 84.6 3.70 20.1
g T2R2 1.674 0.189 1.327 0.054 0.062 0.092 45.5 124.3 2.50 18.6
g‘ T2R3 1.603 0.168 1.292 0.057 0.070 0.077 56.3 113.8 1.69 19.7
& T3R1 1.595 0.186 1.407 0.049 0.062 0.156 45.0 98.3 2.26 214
g“‘ T3R2 1.672 0.181 1.319 0.051 0.067 0.171 45.0 106.5 2.95 22.2
§ T3R3 1.634 0.185 1.425 0.054 0.063 0.133 29.3 107.6 3.53 20.9
T4R1 1.625 0.187 1.366 0.049 0.063 0.128 28.8 93.8 2.30 28.9
T4R2 1.707 0.190 1.395 0.070 0.059 0.141 33.8 63.7 2.13 25.9
T4R3 1.627 0.168 1.472 0.045 0.054 0.142 53.0 98.0 293 30.3
AfwseiilaFouiioutuinasiussdiu
T1R1 luiRgane Tsiieane Lgane Taiieanwe Tuiisane Tiiflwane Titgane Hewe Lifgana Luifieane
§ T1R2 Lifvene Liee - (Heawe Liiesne Tuieawe gawe Tizane Waswe Lifgane Lifigane
a T1R3 Tuigane llieawe RN Tiiisane lieane gane luivsawe Reawe Liisane Lifieane
§ T2R1 Tieane liieme NG [ ERG) liiieane Tiieawa liiigane {Reane Liieane igane
G T2R2 Lifiwawe lieane {eene liieana laiyawe Lifiwena Tiiwane W Tligane e
g T2R3 hifigewe lieane figane Titsswe luiileana Tifiwane Leane NG Liieane Lieawe
3 T3R1 Tusaws laiifieane Wgawe Taifiwawe Taiigawe Wgawa Tuiieane WEane Tiiieawe Weawe
§' T3R2 liigswe liewe EIwe lifiwane lifieane Weawe liieane RN Liifeane Weawe
= T3R3 Tifiwene liiewe WiBawe T luiRgane RN lieawe RIENLG! Tuifieane Bawe
3, Ta4R1 Ligawa  Liieawe Weawe Tiioswe ldfeawe Lidlsawe e BIENTE Liiflawae tgane
_Im) TaR2 Tiifiwene T SEND) Liifiweane liifigene oo liiiwawe RN lsiieane [gane
& T4R3 Tiifieane Tiiwane LENWD liigane liifizene Hgawe Tiiifiwane RGN Liieane (igewe
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Foend Total N Total P Total K Total Ca Total Mg Total S Total Fe Total Mn Total Cu Total Zn

wuasdl (%) %) (%) (%) (%) (%) (mg/kg) (mg/ke) (me/ke) (mg/kg)
4-LlnuYRINT 1.446 0.146 1.255 0.095 0.063 0.141 52.2 78.3 232 19.3
d-uuavnaas 1.245 0.133 1.247 0.078 1.245 0.085 56.6 94.6 1.22 17.1
5-inwynsng 1.034 0.119 0.915 0.064 1.034 0.131 54.2 88.0 0.12 9.6
5-uUavnany 1.153 0.122 0.956 0.071 0.056 0.105 30.7 62.6 0.46 17.5
15-1nussnNg 1.756 0.166 1.216 0.143 0.096 0.127 35.8 86.0 1.30 11.8
15-bUaavngaay 1.878 0.181 1.341 0.133 0.086 0.128 30.0 122.8 2.36 16.6
18-Lnuymnsng 1.724 0.168 1.202 0.092 0.094 0.106 58.5 1525 1.29 9.7
18-wlaannang 1.770 0.165 1.043 0.153 0.093 0.131 355 95.7 2.31 16.6
12-tnumsng 1.673 0.165 0.899 0.116 0.095 0.121 a4.6 110.3 2.96 16.0
12-ulaanmaas 1.628 0.158 0.852 0.102 0.092 0.104 45.9 79.6 1.55 17.0

ANUVLNEATIASIEN

4-NWAINg Tugawe  liieane Wgawe luewe  lufsesne ane LiReme Higawe Tiliigswe e
4-uUamnaeq lugawe  laiieane WBInwe lLigawe  Lifsawe  Tdifiwene REane WEIne g sne g
5-NWASNS ladipswe  lidsawa  Llidsawe  ldifleswe  ldifeane RIENLD! Tieane NENLG! Livlsawe  luifleane
5-uUawnaes ldifiwawe  Wideawe  Tdifeawe Tdifisawe LiWews ldidesws ldifiwawe Weawe Tuiisane e
15-N¥AINS ladsme  ldioawe Weawe ladivene  Lieawe  ldfewes ldifiee Weawe luosme  lieans
15-Wasvnaes Lieawe  luieswe (Weawe Ligane  Lieaws  Tdieasws  ldidwane NG Litieane Wene
18-lnWAINS lieane  lLiifeawe RIENYD) lLifsawe  Lisawe  Tadifiwane RENIE) iesne Lisawe  luifsane
18-uUawnaas Tufsawe  Liifeswe e sne lLueawe  lilifwewe figane Liigane NG TliAvane e
12-lNWASNS ladeswe  ldideswe  Liifiswe ldidsaws  lddlewes liWewe lLuWeawe NG Lieswe  Llifiwawe
12-ulamnans lufsawe  Liflsawe ldifieawe ldifisewe  LiWesws  liifsawe ldifswe Weawe Tiiiwswe eane

J v X
wingme wlasd 12 inwasnslalldquauuas (Usaeila)
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9814 Total N Total P Total K Total Ca  Total Mg Total S Total Fe  TotalMn  Total Cu  Total Zn
wasdl (%) (%) (%) (%) (%) (%) (mg/kg)  (mgrke)  (me/kg)  (mgrkg)
T1R1 0.068 0.022 0.183 0.040 0.034 0.128 8.91 18.6 nd 9.11
T1R2 0.064 0.004 0.157 0.049 0.030 0.140 9.64 73.3 nd 8.78
T1R3 0.074 0.006 0.229 0.036 0.032 0.157 8.21 48.9 nd 8.67
T2R1 0.084 0.019 0.091 0.045 0.038 0.144 7.09 48.9 nd 9.89
T2R2 0.089 0.019 0.177 0.035 0.040 0.156 7.20 575 nd 12.72
T2R3 0.090 0.013 0.148 0.039 0.034 0.142 7.32 518 nd 10.36
T3R1 0.088 0.022 0.154 0.047 0.034 0.162 5.28 86.0 nd 11.70
T3R2 0.104 0.024 0.079 0.040 0.037 0.124 6.33 a45.7 nd 12.91
T3R3 0.102 0.011 0.172 0.036 0.033 0.142 9.99 46.5 nd 12.10
T4R1 0.109 0.015 0.162 0.044 0.039 0.109 7.32 87.5 nd 13.62
T4R2 0.103 0.013 0.153 0.048 0.040 0.117 . 6.67 61.8 nd 15.46
T4R3 0.099 0.005 0.148 0.024 0.034 0.126 6.38 72.6 nd 12.63
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oh1IgN Total N Total P TotalK  TotalCa  TotalMg  Total$ Total Fe  TotalMn  Total Cu  Total Zn
wUasdl (%) (%) (%) (%) (%) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
T1R1 0.244 0.029 0.219 0.063 0.035 0.158 1.82 36.5 nd 6.65
T1R2 0.278 0.065 0.381 0.061 0.045 0.064 11.64 28.9 nd 10.13
T1R3 0.345 0.069 0.341 0.074 0.041 0.035 9.65 44.6 nd 15.63
T2R1 0.239 0.056 0.308 0.071 0.050 0.185 13.62 53.0 nd 15.37
T2R2 0.176 0.044 0.154 0.078 0.038 0.209 10.00 58.9 nd 19.05
T2R3 0.365 0.076 0.758 0.078 0.037 0.191 12.60 331 nd 16.48
T3R1 0.185 0.051 0.231 0.080 0.034 0.102 9.25 13.2 nd 19.19
T3R2 0.197 0.069 0.342 0.054 0.035 0.054 11.20 27.3 nd 47.70
T3R3 0.277 0.070 .0.730 0.089 0.040 0.044 14.80 42.6 nd 28.58
T4R1 0.211 0.074 0.278 0.079 0.034 0.040 9.12 46.2 nd 14.54
T4R2 0.336 0.102 0.292 0.068 0.046 0.026 14.74 40.9 nd 34.60
TA4R3 0.222 0.054 0.030 0.073 0.031 0.070 7.55 47.2 nd 30.32
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F0E1e Total N Total P Total K Total Ca Total Mg Total S Total Fe  TotalMn  Total Cu  Total Zn
wasdl (%) (%) (%) (%) (%) (%) (mg/kg)  (mgrke)  (mg/kg)  (mg/ke)
TI1R1 0.081 0.013 0.233 0.009 0.026 0.223 8.90 77.1 nd 15.16
T1R2 0.113 0.011 0.325 0.003 0.027 0.183 18.32 45.8 nd 9.87
T1R3 0.119 0.017 0.499 0.013 0.032 0.112 7.33 83.8 nd 13.82
T2R1 0.111 0.014 0.435 0.006 '0.022 0.126 12.97 91.2 nd 10.29
T2R2 0.081 0.011 0.461 0.003 0.022 0.187 9.63 97.1 nd 9.62
T2R3 0.108 0.017 0.395 0.006 0.023 0.127 8.56 1135 nd 9.85
T3R1 0.120 0.014 _ 0.454 0.007 0.025 0.134 7.63 83.6 nd 11.59
T3R2 0.815 0.013 0.545 0.011 0.026 0.138 11.25 1155 nd 13.33
T3R3 0.103 0.012 0.630 0.010 0.020 0.093 14.57 1113 nd 15.87
T4R1 0.084 0.009 0.460 0.028 0.019 0.110 17.92 83.0 nd 13,11
T4R2 0.146 0.013 0.468 0.007 0.020 0.175 17.82 135.7 nd 11.27
T4R3 0.130 0.019 0.004 0.025 0.147 6.45 67.9 nd 12.63

0.543
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Total Ca

eLIRN Total N Total P Total K TotalMg  Total S Total Fe  TotalMn  Total Cu  Total Zn
wasi (%) (%) (%) (%) (%) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
T1R1 0.141 0.007 0.173 0.116 0.040 0.053 5.46 19.9 nd 8.58
T1R2 0.183 0.011 0.271 0.065 0.047 0.086 8.22 25.3 nd 16.37
T1R3 0.137 0.021 0.152 0.094 0.035 0.047 4,33 33.6 nd 10.77
T2R1 0.170 0.017 0.419 0.116 0.047 0.049 4.14 35.2 nd 13.82
T2R2 0.132 0.005 0.148 0.125 0.046 0.054 0.27 33.3 nd 9.49
T2R3 0.178 0.017 0.332 0.099 0.041 0.096 4.56 35.8 nd 9.21
T3R1 0.129 0.006 0.392 0.123 0.039 0.063 18.93 9.8 nd 8.86
T3R2 0.092 0.007 0.138 0.049 0.035 0.078 17.32 16.8 nd 9.16
T3R3 0.102 0.011 0.600 0.054 0.033 0.091 18.11 40.5 nd 9.56
T4R1 0.118 0.017 0.249 0.099 0.049 0.053 14.03 11.8 nd - 20.35
T4R2 0.175 0.020 0.098 0.055 0.049 0.074 16.82 29.6 nd 9.36
T4R3 0.083 0.018 0.227 0.059 0.034 0.097 11.91 42.3 nd 17.25
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PLERN TotalN = Total P Total K Total Ca  Total Mg Total S Total Fe  TotalMn  TotalCu  Total Zn
wUasd (%) (%) - (%) (%) (%) (%) (me/ke) (mg/ke) (mg/ke) (mg/ke)
TiR1 0.271 0.048 0.200 0.029 0.052 0.144 1.44 19.3 nd 9.60
T1R2 0.371 0.069 0.595 0.025 0.054 0.102 1.05 21.0 nd 10.71
T1R3 0.544 0.101 0.625 0.046 0.054 0.104 323 21.2 nd 6.90
T2R1 0.217 0.038 0.362 0.026 0.048 0.085 2.10 17.5 nd 6.95
T2R2 0.290 0.050 0.288 0.034 0.050 0.086 1.83 21.1 nd 6.09
T2R3 0.472 0.105 0.655 0.026 0.063 0.104 4.52 14.9 nd 6.64
T3R1 0.302 0.055 0.456 0.048 0.052 0.079 1.31 17.9 nd 5.70
T3R2 0.345 0.057 0.624 0.040 0.058 0.108 0.98 19.4 nd 6.55
T3R3 0.341 0.072 0.455 0.053 0.057 0.074 1.10 31.0 nd 8.35
T4R1 0.278 0.046 0.468 0.055 0.050 0.124 2.29 21.1 nd 8.63
T4R2 0.316 0.059 0.398 0.059 0.065 0.069 2.04 31.6 nd 8.45
T4R3 0.384 0.083 0.510 0.099 0.056 0.111 3.48 14.4 nd 8.30
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FBE Total N Total P Total K Total Ca  Total Mg Total S Total Fe  TotalMn  Total Cu  Total Zn
wasdl (%) (%) (%) (%) (%) (%) (mg/ke)  (merkg)  (mgkg)  (mg/kg)
T1iR1 0.132 0.046 0.133 0.057 0.043 0.158 1.82 13.7 nd 12.54
T1R2 0.173 0.030 0.071 0.034 0.053 0.125 252 48.1 nd 11.65
T1R3 0.112 0.026 0.045 0.056 0.042 0.048 6.73 727 nd 8.73
T2R1 0.125 0.018 0.163 0.069 0.046 0.062 3.20 70.5 nd 571
T2R2 0.123 0.022 0.021 0.025 0.035 0.096 1.32 51.7 nd 14,72
T2R3 0.151 0.022 0.067 0.075 0.047 0.026 0.98 132.4 nd 19.28
T3R1 A 0.137 0.016 0.011 0.070 0.035 0.038 3.68 91.3 nd 16.23
T3R2 0.184 0.042 0.185 0.075 0.036 0.043 2.95 103.3 nd 29.54
T3R3 0.158 0.032 0.123 0.072 0.038 0.043 5.78 69.2 nd 26.64
T4R1 0.156 0.029 0.009 0.064 0.044 0.042 1.95 137.1 nd 10.55
T4R2 0.096 0.022 0.019 0.066 0.038 0.055 3.53 107.5 \nd 16.20
T4R3 0.116 0.027 0.022 0.058 0.042 0.037 8.63 75.1 nd 34.13
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feeg Total N Total P Total K  TotalCa  TotalMg  TotalS Total Fe  TotalMn  Total Cu  Total Zn

wasdl (%) (%) (%) (%) (%) (%) (mg/kg)  (merke)  (mg/kg)  (mg/ke)
4-,N9HINT 0.133 0.024 0.107 0.045 0.034 0.087 10.64 44.63 nd 6.06
A4-UUaaNAang 0.107 0.014 0.310 0.037 0.039 0.085 14.40 59.50 nd 7.28
5-LnuemIng 0.150 0.012 0.232 0.027 0.038 0.239 10.27 47.21 nd 7.19
5-uUamnany 0.157 0.029 0.236 0.046 0.037 0.071 4.91 28.45 nd 9.42
15-LneMINg 0.260 0.038 0.316 0.048 0.051 0.173 4.61 28.28 nd 8.49
15-ulasnnasy 0.297 0.040 0.319 0.050 0.044 0.156 5.38 39.17 nd 10.56 -
18-iNWHINT 0.190 0.055 0.172 0.062 0.038 0.054 2.63 69.59 nd 9.08
18-Uaannag 0.143 0.034 0.062 0.071 0.043 0.036 0.78 76.24 nd 8.24
12-1n¥AINT 0.127 0.033 0.038 0.015 0.033 0.195 9.60 38.19 nd 11.08
12-LUaavingand 0.113 0.018 0.119 0.007 0.028 0.179 5.80 66.95 nd 13.29
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AIFMHNUINHT 27  LNUNNSUTELHUNANITIATIEWAY

Woarla3ad | InuvaBend | weaBend | wuniiBend | lulasiau
. | Buvdeing | Wuusslowd wanwasuld | uanwdeuls | wanwdeuls | s
i (%)* (Bray I* (IN NH40AC pH 7)* (Total N)
fafnsu/Alandu (me/ke) (%)
aan | <05 <3 <30 . - < 0.05
G‘h 0.5-1.0 3-6 30-60 < 200 < 60 0.05-0.075
foutesh| 1.0-1.5 6-10 - - - -
Jrunang 1.5-25 10-15 60-90 200-400 60-120 0.075-0.125
AouTNgy| 2535 15-25 - - - -
G 3.5-4.5 25-45 90-120 > 400 > 120 0.125-0.224
gann > 4.5 > 45 > 120 - - > 0.224
fiun:  Land Classification Division and FAO Project Staff (1973)
asrauand 28 seduanudunsa-Asvesiu
¥V pH (1:1)* FEAY pH (1:1)%
ﬂiﬂ'::uuid:ﬂﬂﬁfjﬂ <35 Junans 6.6-7.3
NIATULTININ 35-4.4 mudntios 7.4-7.8
NIAIAUIN 45-50 U IUNaN 79 -84
N3AIN 51-55 FIN4AN 8.5-9.0
nsaUIUNa1 5.6-6.0 ANIANIN >090
nsAdntie 6.1-6.5
fian:  Land Classification Division and FAO Project Staff (1973)
AsIRUINT 29 seduaufuLazBvEnasen sy Aulaveiiy
SEFUAINULAY ﬁ:iﬂlesjj whjﬁ'uf‘jaaﬁm Svsnarofiv
NRudumIMIBYT (dS/m)
EHET 0-2 lainsenunseifeusdadiv
Taivay 2-<4 Foilisornuduiinisasyiulnanasing
LA 4 viigand 4
WuUunans 4-8 Fiansiasiulnussignaleviln
\Wusnn >8-16 Royuduihduiiesyduiales
Fannnitan > 16 fymuduuseiiavinfuiiaigfuialéd
#:  Land Classification Division and FAO Project Staff (1973)
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ATaRYani 30 inasinisusziugasgiiduuselenilufu

iy i ﬁgaﬁmﬁuamﬂ?{adulﬁ (mg/ke) (aifinAae DTPA) ___

wian usniia DA danzd

G'll”lmﬂ 0-5 0-4 <03 <05
i 5-10 4-8 0.3-0.8 0.5-1.0
J1unang 11-16 9-12 0.9-1.2 1.1-3.0
G 17-25 13-30 1.3-2.5 3.1-6.0
N >25 - > 30 >25 > 6.0

17i1J'1: Jones, 2001
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