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Characteristics and Potential Productivity of Sugarcane Growing Soils in
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Abstract

A study on characteristics and potential productivity of sugarcane growing soils in Sa Kaeo province
was carried out on six representative soil areas. Methodology included studying field morphology, laboratory
analysis of soil samples on their physical, chemical properties and evaluating their potential productivity
for sugarcane growing soils. The results found that these soils are very deep, having sand to clay textures,
and their bulk density ranges from moderately low to very high. Soils have very strong acid to moderately
alkaline pH. They have very low to moderately high organic matter content, very low to medium total nitrogen
and available phosphorus, very low to very high available potassium and cation exchange capacity, very
low to very high sum of extractable base and low to high base saturation percentage. The results of suitability
assessment indicated that pedons 1, 4 and 5 are moderately suited for sugarcane with limitations on
nutrient availability (s), pedons 2, 3 and 6 are poorly suited for sugarcane, where pedon 2 and 6 have

limitations on rooting condition (r) and pedon 3 have limitations on nutrient availability (s) and nutrient
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retention (n). The results of fertility capability classification revealed that FCC units of pedons 1-6 are Cdbp
SLd”’ehk SlLdaepk Cdpk Cdk and Ld”epk, respectively. Most of these soils have limitation on water

shortage, low available phosphorus and low extracable potassium.

Keywords: sugarcane growing soils, potential productivity, sugarcane
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Figure 1 Map of soil sampling location.
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Figure 2 Physical properties of sugarcane growing sails.
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Figure 3 Chemical properties of sugarcane growing soils.
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Table 1 Soil fertility level estimated by some soil chemical properties.

Pedon  Depth (cm) oMm" Avail.P? Avail K¥ CEC” BS” Total  Fertility
(g kg™ (mg kg™) (mg kg™) (cmol kg™ % level

Pedon 1 Topsoil 2526 (2) 373 (1) 13099 (3) 4547 (3) 9691 (3) 12  Medium

(Haplustalfy ~ Subsocil 1379 (1) nd (1) 8210 (2) 4253 (3 9789 (3 10  Medium
Pedon 2 Topsoil 638 (1) 1072 (2) 2644 (1) 436 (1) 7334 (2 7 Low
(Paleustalf)  Subsoil 558 (1) 109 (1) 3770 (1) 875 (1) 8310 (3 7 Low
Pedon 3 Topsoil 557 (1) 722 (1) 1096 (1) 374 (1) 5569 (2) 6 Low
(Paleustalf) ~ Subsoil 342 (1) 223 (1) 1379 (1) 400 (1) 5626 (2) 6 Low

Pedon 4 Topsoil 2541  (2) 2.1 (1) 7150 (2) 16.00 (2) 8124 (3) 10 Medium
(Haplustalf) ~ Subsoil 1047 (1) 052 (1) 2556 (1) 1881 (2) 66.94 (2) 7 Low

Pedon 5 Topsoil ~ 29.36  (2) 9.12 (1) 159.70 (3) 3898 (3) 89.86 (3) 12 Medium
(Haplustalf) ~ Subsoil  15.81  (2) nd (1) 8857 (2) 4171 (3) 9259 (3) 11 Medium
Pedon 6 Topsoil”  14.98 (1) 7.4 (1) 2268 (1) 163 (1) 5458 (2 6 Low

(Plinthustalf) ~ Subsoil”  4.89 (1) 243 (1) 2057 (1) 288 (1) 6947 (2 6 Low

Remarks: "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 blanket within the table) Score<7= fertility level is low, 8-12 = fertility

level is moderate, =13 = fertility level is high

m@miﬂmﬁummmmmmm?\uﬁ’tsﬁﬂmﬁ@ﬂuﬁuﬁﬁm:m WULN NPaR 1, 4 LA 5 NAN
wiHnzaNtunasanislgndes LummnmwLﬂuﬂi‘vimummmmmmﬂ,ﬂum@mnmmmmlumiﬂ@n@@ﬁ
Anau 2 uaz 6 HANmsnzaNdansianislgnaes & feaninGesmsudianaessiniia Wasanniiusuid
Funnunanthlududivans 3l linaaneniseslaaessnits valilansmudunn tazaniuifh s Tomes
AR inew 3 Haonumngantiesranislgndas ﬁ‘*ﬁ@fi’ﬁmﬁlmmfnwﬂumi@mﬁmm@mmi WA
Auflulselomiansanannn s iesaniteduduauiienay ﬁqummuyidﬁ'ﬁ wazAN Ty
m@fé:mgiw‘ilﬂ (Table 2)

Table 2 Soil suitability for sugarcane.

Pedon Levels of suitability Classes of suitability Limitation
Pedon 1 Moderately suitable S2 S
Pedon 2 Marginally suitable S3 r
Pedon 3 Marginally suitable S3 ns
Pedon 4 Moderately suitable S2 S
Pedon s Moderately suitable S2 S
Pedon e Marginally suitable S3 r

Remarks: n = nutrient retention, s = nutrient availability, r = rooting condition
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6. NTUsLNUANTTOULANNYANANYTUUDIAY
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Table 3 Fertility capability classification (FCC) of sugarcane growing soils.
Pedon Depth (cm) Texture Gravel pH1:1  Avail.P" Extr.K” CEC”  %AlSat. Sum base FCC Unit

(%) HO  (mg kg") (cmolkg™) (cmolkg™) (cmol kg™

Pedon1 Topsoil  C - 76 3.73 0.34 4547 nd 62.65 Cdbp
Subsoil  C i 77 nd 0.34 42,53 nd 63.23

Pedon2 Topsoil LS 25 52 10.72 0.05 4.36 28.29 1.80  SLd’ehk
subsol  soL  ® 6.4 1.09 0.22 8.75 9.00 6.15

Pedon3 Topsoil LS - 46 7.22 0.05 3.74 8.88 090  SlLdaepk
Subsoil  SL 7 4.7 2.23 0.13 4.00 12.07 0.66

Pedon4 Topsoil  C T 6.2 211 0.12 16.00 ~ 3198  14.08 Cdpk
Subsoil € - 5.0 0.52 0.10 18.81 8378  10.85

Pedon5 Topsoil  C ; 6.0 9.12 0.15 38.98 2.90 31.01 Cdk
Subsoil  C ] 6.7 nd 0.23 41.71 4116 3436

Pedon6 Topsoil’  SL % 6.1 7.41 0.06 1.63 20.17 2.40 Ld"epk
Subsol” 8L peatdy 140 243 0.05 288 2947 170

Remarks: L =loam, S =sand, C = clay, b = pH 1:1 H20 >7.3, d = ustic soil moisture regime, a = aluminum saturation of

more than 60%, e = CEC and base saturation of less than 7 cmol kg, h = pH 1:1 H2O = 5-6, k = extractable
K < 0.20 cmol kg™, p = available P by Bray Il extractant of less than 8 mg kg’ ” = gravel >35%

Gy

o a o & a a Ay Py & o Y a ao = ~ -
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