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ABSTRACT: A study on potential of soils for growing sugarcane in Nong Bua Lam Phu Province, Upper
Northeast, Thailand was carried out on ten selected areas. Methods of study included analysis of soil
morphology in the field, laboratory analysis on physical and chemical properties and mineralogical
characteristics of soil samples according to standard methods. Assessment of soil fertility status and
soil fertility capability was included by considering sugarcane crop’s requirements. Results of the study
revealed that Nong Bua Lam Phu Province has rather extensive upland and semi-lowland areas under
agriculture uses. They are on middle plain terrace. The soils developed on wash deposits overlying
residuum derived from sedimentary and metamorphic rocks. They are very deep, moderately to highly
developed soils. Their texture ranges from loamy to clayey with clay accumulation in subsoils and
some areas have plinthite. They have moderately high bulk density. Their pH ranges from extremely
acid to extremely alkaline (pH 4.4-8.7). Plant nutrient level are moderate. Secondary nutrients do not
pose any restriction for sugarcane cultivation. Their major problem micronutrient is low level of zinc.
Their clay fraction is dominated by vermiculite and kaolinite. Most of the soils have low fertility. Their

fertility capability classification unit is La’k with main constraints as aluminum toxicity and low-K reserve.
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Figure 2 Profile characteristics of sugarcane growing soils in the study area
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Table 1 Physical properties of sugarcane growing soils in the study area

Pedon Horizon Depth Bulk density (Mg/m®)  Hydraulic conductivity (cm/hr)
P1 Topsoil 0-25 1.26 8.74
Subsoil 25-50 1.60 61.55
P2 Topsoil 0-25 1.36 5.15
Subsoil 25-50 1.57 0.60
P3 Topsoil 0-25 1.61 0.22
Subsoil 25-40 1.46 0.01
pa Topsoil 0-15 1.38 1.09
Subsoil 15-35 1.79 0.04
P5 Topsoil 0-20 1.41 1.40
Subsoil 20-40 1.51 0.81
P6 Topsoil 0-30 1.22 3.27
Subsoil 30-55 1.80 1.30
P7 Topsoil 0-20 1.69 9.83
Subsoil 20-40 1.77 60.66
P8 Topsoil 0-30 1.44 0.75
Subsoil 30-60 1.63 0.19
P9 Topsoil 0-30 1.40 0.62
Subsoil 30-60 1.65 0.05
P10 Topsoil 0-20 1.68 0.85
Subsoil 20-40 1.80 55.85
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{

USunauBunieing (Brady and Weil, 2002) Usina
woavo¥aiiluussloviiuiinaeglussfusunn
favunane (0.32-13.49 dadnsusiaflaniy)
fuihnsanuiiusinameanesaiiduysslom
fniUnaiungaidenisugndes dwlug)
Uinaneaneaiiiuuselonigaelutuiuuy
UsinalwunadouiiJulsslovifviunuelu
sefumINegenn (7.22-156.2 n3usieAlaniy)
drlngivsinalnunadeusniisesuiivane
ausionsUgndes Usunauasiuiiadaldegly
EFUANINGIgeNn (2.31-43.53 cmol/kg)
uanedn Auunauinaldiudvinanisvrazaned
suusmeiazindoudheiausdmesnluanuii
finAu (Bloom and Grigal, 1985; Buol et al.,
1989) USinalnunadeuiafnldoyluszsu
fanndeUiunans (0.02-0.39 cmol/ke) ALY
waniasuuanlessuaglusiusinnisgan
(2.6-41.0 cmol/ke) $evazanududLuasglu
sefiuAiege (8-94.5%)
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Figure 6 Chemical properties of sugarcane growing soils in the study area
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Figure 7 Micronutrients of sugarcane growing soils in the study area
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ANWULLTIIINGI1VDIAY

MATIEVLsuNguauNARUWTeD Wy
31 Wunvunay audrulngusialedludad
Aonssusndussdusznevlungueyaiavuiniu
willed (Sanchez, 1976) swufudalas awnld
nestiglas witwutinasnn Ae ushesiiglad
(Table 2) fifiauasalunisuanideulessy
g9 Baduusfumieniinadauindenisudndis
(Suddhiprakarn, 1991)

nsANYIadUgININe1VRRY

HANSANYIIAFUFIUING VDR WU
fdnwauzAmeadaiu (Figure 8) NNntidaRwiinTg
azanfumieridaauluiuas uansindununs
WA IABUT19E ANYrveIoUMARULARILY
Wi Ausivdnesnled wulaniinWsegiud
ilosnnvunanaziu uazsUeReuiamAL] WU
asuanenveuvinoonles uazwuiudiui
(Buol et al., 1989)

Table 2 Mineralogical properties of sugarcane growing soil in the study area

Site  Horizon Depth (cm) Kao I Sme Ver Int1.0and Qtz
1.4 nm
P1 Apl 0-25 X - tr - - XXX
Bt 50-80 tr - X - - XXX
P2 Apl 0-25/30 XX - B XX - tr
Ap2 30-45/50 X - - XXX - X
P3 Ap 0-25 X - - XXX - tr
Bt1 25-40 X - - XXX - tr
P4 Ap 0-15 XX - XX - -
Bt3 65-93 tr - - XXXX - tr
P5 Ap 0-20 X - - XXX - X
Btd1 40-75 XX - - XX tr tr
P6 Ap 0-30 X tr - XXX - tr
Bt1 30-55 X tr - XXX - tr
p7 Ap 0-20 X - - XXX - tr
Btc2 40-70 X - - XXX - tr
P8 Ap 0-25/30 X - - XXX - X
Bt 25/30-60 X - - XXX tr tr
P9 Apg 0-25/30 X tr X - - XX
Btg2 60-90 XX tr X - . XX
P10 Apg 0-20 X - - XXX - tr
Btcg 20-40 X - - XXX - tr

Note: — = not detected, tr = trace (< 5%), x = small (5-20%), xx = moderate (20-40%), xxx = large

(40-60%), xxxx = dominant (> 60%)
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Clay mixed with iron oxide coated on void
(Pedon 2 horizon Apl Depth 0-25 cm plane light) (Pedon 3 horizon Bt1 Depth 25-40 cm x-nicols)

Figure 8 Micromorphology of representative sugarcane growing soils in the study area
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AUTIAULANYANFNY TIVDIAY
nansAnwIvesAuNUgndesludinin
muasthdg 1 10 U3 tinussiiuanssous
ANUDANANYTAIVBIFIY WlesnguueAuidauci
yamenm wazynaad Tdudymsdenisianis
frunsinens Adanuduiusliaensatunisasey
Wulmuediy (Sanchez et al., 2003) %uqe
ANTTIULANUGANANYTA] VBIRUARIEAFIUNIN
(Table 4) TneRudulugiviedu Lak uansin

fulowsundetuiuvuvesiu fieAusglundu
fusau (loamy: L) wazitymiiddey fe Awdu
N Audlinenuduisneesaiithl 10-60 wWedldus
Fao199zddymisuozgituduivld uddu
Tumianssouzanugauanysallufineudu
fifosrinsufuiiddey Ao Tlnunadeudisassii
(K reserve) Fegfpaiinisdanmaiitelviilnunaiden
dulselovt wagdanuaunaiusigemnsman
9

Table 3 Soil Fertility level of sugarcane growing soils estimated by some soil chemical properties

(Soil Survey Center, 1980)

Pedon  Depth oM! Avai.P? Avai.K’® CEC* BS® Total  Fertility
(cm) (g kg™ (mg kg™) (mg kg™ (cmol kg™ % level
P1 Topsoil 144 (1) 55 (1) 1562 (3) 6.5 (1) 846  (3) 9 Medium
Subsoil 82 (1) 18 (1 634 (2 13.1 (2) 581 (2 Medium
P2 Topsoil 68 (1) 18 (1) 504 (1) 244 (3 549 (2 Medium
Subsoil 50 (1) 1.6 (1) 25.1 (1) 153 (2) 34.6 (1) 6 Low
P3 Topsoil 179 (2 11 2) 59.2 (1) 20.9 (3) 71.2 (2) 10 Medium
Subsoil 51 (1) 1.8 (1) 43.5 (1 33.0 (3) 82.6 (3) 9 Medium
pa Topsoil 8.4 (1) 52 (1) 42.5 (1 124 (2) 43.6 (2) Low
Subsoil 23 (1) 0.8 (1) 22.4 (1) 12.8 (2) 717 (2) Medium
P5 Topsoil 62 (1) 111 2) 17.8 (1) 5.8 (1) 48.3 (2) Low
Subsoil 57 (1 1.3 (1) 15.5 (1) 11.2 2 67.2 (2) 7 Low
P6 Topsoil 8.4 (1) 2.7 (1) 38.4 (1) 12.8 (1) 21.8 (1) 6 Low
Subsoil 56 (1) 0.5 (1) 33.8 (1) 22.4 (3) 45.0 (2) Medium
P7 Topsoil 110 @© 22 @ 49.7 (1) 93 (1) 355 (2 Low
Subsoil ar (1) 11 ) 538 (1) 119 (3 429 (2 Low
P8 Topsoil 110 (1) 205 (2 250 (1) 73 (1) 316 (1) Low
Subsoil 55 (1) 0.9 (1) 39.7 (1) 21.1 (3) 24.3 (1) 7 Low
P9 Topsoil 17 @ 23 @ 228 (1) 67 (1) 401 (2 6 Low
Subsoil 30 (1) 13 (D) 239 (1) 96 (1) 448 (2 6 Low
P10 Topsoil® 55 (1) 1.4 (1) 655 (2 259 (3 498 (2 9 Medium
Subsoil” 30 (1) o7 (D 264 (1) 211 (3 594 (2 8 Medium

Note: 'OM = organic matter; “Avail. P = available phosphorus, *Avail K = available potassium, *“CEC = cation exchange
capacity, *BS= base saturation, “Topsoil = Ap, 'Subsoil= Ap-60 cm Scoring is used for the assessment of fertility
level (the score is presented in bracket within the table) Score7= fertility level is low, 8-12 = fertility level is

moderate, > 13 = fertility level is high
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Table 4 Fertility capability classification (FCC) of sugarcane growing soils in the study area
(Sanchez et al., 2003)

Pedon Horizon' Texture 2:1 expanding pH 1:1HO K reserved FCC?
(cm) clay cmol/kg
P1 Topsoil SL <50% 5.9 0.39 La'k
Subsoil SCL <50% 6.0 0.16
p2 Topsoil SC <50% 7.5 0.13 CLbk
Subsoil SCL <50% 6.6 0.09
P3 Topsoil SCL >50% 6.7 0.15 LCk
Subsoil C >50% 8.2 0.10
P4 Topsoil L <50% 5.7 0.11 Lak
Subsoil L >50% 7.3 0.06
P5 Topsoil SL >50% 44 0.04 Lak
Subsoil SL <50% 5.0 0.04
P6 Topsoil SCL >50% 5.7 0.10 Lak
Subsoil SCL <50% 6.5 0.09
p7 Topsoil SL >50% 6.3 0.13 Lak
Subsoil SL >50% 5.8 0.13
P8 Topsoil SCL >50% 5.1 0.06 Lak
Subsoil SC <50% 4.8 0.10
P9 Topsoil L <50% 4.7 0.06 Lak
Subsoil CL <50% 5.2 0.06
P10 Topsoil CL >50% 6.3 0.17 Lk
Subsoil C <50% 6.3 0.07

Note: 'Topsoil = Ap, Subsoil = horizon under Ap,’L = Loamy, C = Clayey, k = low nutrient capital

reserves
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