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ABSTRACT: Managing constraints according to the fertility capability class of a loamy soil
(Ldr'km) for sugarcane plantation can be used as a guideline for increasing yield and quality of
sugarcane, consequently improving soil productivity. The objective of this study was to study
soil management according to soil fertility capability class to reduce soil constraints in Ldr'km
unit for sugarcane plantation. The study was carried out in the Ldr'’km unit containing major
limitations for sugarcane cultivation, including low organic matter content (m), low nutrient
reserve (k), high gravel content (r"), and risk of water stress in the dry season (d). The experiment
was continuously conducted on plant cane and 1% ratoon cane of Khonkaen 3 cultivar. The
experimental design was a complete randomized block (RCBD) with 4 treatments and 4
replications, including T1 = control, T2 = applying secondary nutrients and micronutrients, T3
= applying macronutrients, T4 = applying macronutrients, secondary nutrients, micronutrients,
and soil amendments. Soil samples were collected before and after experiments for analysis
of soil physical and chemical properties. Cane growth data were collected every 2 months and
sugarcane yield was collected at 12 months of age. The results revealed that the application
of nutrient fertilizers and soil amendments resulted in no significant difference in soil properties
after the experiment, but the yield of sugarcane was significantly different only in ratoon cane.
Treatment 4 gave the highest sugarcane yield at 13.37 and 13.23 tons per rai in plant cane and
1¥ ratoon cane, respectively. When considering economic return after deducting the cost of
fertilizers, there was no significant difference between the experimental treatments.

Keywords: Skeleton soil, sugarcane, fertility capability soil classification
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Table 1 Physio-chemical properties of the soil in experiment plot before starting the experiment

Soil properties

Depth 0-30 cm

Soil properties Depth 0-30 cm

Soil texture Gravelly
sandy loam
Particle-sizes distribution (g/kg)
Sand 655
Silt 194
Clay 151
Gravel (%) 32
Bulk density (Mg/m®) 1.61
Hydraulic conductivity (cm/hr) 0.46
Fertility level (point) Medium (8)

PH (1:1 H.O) 5.04
CEC (cmol/kg) 14.51
Base saturation (%) 55.00
Organic matter (g/kg) 6.95
Total nitrogen (g/kg) 1.10
Available P (mg/kg) 13.19
Available K (mg/kg) 50.15
Available Ca (mg/kg) 240.00
Available Mg (mg/kg) 50.00
Extractable sulphate (mg/ke) 0.31
Extractable Mn (mg/ke) 54.70
Extractable Cu (mg/kg) 0.83
Extractable Zn (mg/ke) 0.70
Extractable Fe (mg/kg) 116.40
Extractable B (mg/kg) 0.60

' Sum of scores from CEC, BS, OM, Available P and Available K; <7 = low, 8-12 = medium, >13 = high,
CEC (cmol/kg) <10 = 1, 10-20 = 2, >20 = 3, BS (%) <35 = 1, 35-75 = 2, >75 = 3, OM (g/kg) <15 = 1,
15-35 = 2, >35 = 3, Available P (mg/kg) <10 = 1, 10-25 = 2, >25 = 3, Available K (mg/kg) <60 = 1,

60-90 =2,>90=3
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(ﬂewamgm 1 (Mixed fertilizer 1; Zn 19%, S 13%)
an3 2 (Mixed fertilizer 2; Zn 2.85%, S 4.75%,
Ca 13.25%, Cu 0.3%, Mg 9.44%, B 0.95%,

Table 2 Fertilizer rate in experimental plots

Fe 1.90%, Mn 1.43%) Tanuiuussdudunin
nznaundansewmidn (Filter cake) 31nl5997Y
thnawazdosny Susen (pH 6.44, OM 10.18%,
N 0.91%, P 0.24%, K 0.26%) Inggnnistalela
w1nAwurdinislddeniunyte FCC vas
Tawornpruek et al. (2018) dmSudunuIY
Ldr'km Safufusiuiuninvesiamaassmud
fUsinalulasiausaui Usinuveaneafiiy
UsglowiurunansuazUTnalnunadouiiiy
Uselewtimmumanmsiiaseiauiuandly Table 1
Aalddnsedmiundamnaass Aaansly Table 2
st Smseiviinisladmivdesnotu Idnan
AT siaundafunandndesugniiuansly
Table 3

Mixed Mixed Soil
Treatment (kg?rai) (kZZ/?;i) (k:;?ai) fertilizer 1" fertilizer 2 amendment’
(kg/rai) (kg/rai) (ton/rai)
Plant cane
T1 - - - - - -
T2 - - - 2 2 -
T3 20 10 26 - - -
T4 20 10 26 2 2 2
Ratoon cane
T1 - - - - - -
T2 - - - 2 2 -
T3 24 10 26 - - -
T4 24 10 26 2 2 2

"Mixed fertilizer 1 = Zn 19%, S 13%

?Mixed fertilizer 2 = Zn 2.85%, S 4.75%, Ca 13.25%, Cu 0.3%, Mg 9.44%, B 0.95%, Fe 1.90%, Mn 1.43%
*Soil amendment = pH 6.44 (1:1 HZO), OM 10.18%, N 0.91%, P 0.24%, K 0.26%
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Table 3 Soil chemical properties and plant nutrition in the soil after harvesting in plant cane

Treatment
Soil properties F-test' SD
T1 T2 T3 T4

pH (1:1 HZO) 5.08 5.03 4.86 4.83 ns 0.30
Organic matter (g/kg) 6.64 7.66 7.84 9.24 ns 2.60
Total nitrogen (g/kg) 0.51 0.44 0.51 0.60 ns 0.16
Available P (mg/kg) 13.13 13.99 29.15 39.24 ns 20.17
Available K (mg/ke) 29.82 34.91 35.16 36.94 ns 11.94
Available Ca (mg/kg) 200.00 220.00 170.00 210.00 ns 64.12
Available Mg (mg/kg) 40.00 60.00 50.00 60.00 ns 20.36
Extractable S (mg/kg) 0.39 0.51 0.52 0.64 ns 0.19
Extractable Mn (mg/ke) 53.54 57.40 50.96 54.60 ns 11.41
Extractable Cu (mg/kg) 0.74 0.82 0.57 0.82 ns 0.25
Extractable Zn (mg/kg) 0.77° 5.08° 0.68° 2.53% * 2.28
Extractable Fe (mg/kg) 117.95 142.62 118.78 136.28 ns 59.92
Extractable B (mg/kg) 0.57 0.95 0.83 0.95 ns 0.45

'ns = not significant, * = significantly different at 0.05 probability levels, means with different letters
within a column indicate a significant difference according to Duncan’s multiple range test (DMRT) at

P <0.05
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Table 4 Soil chemical properties and plant nutrition in the soil after harvesting in ratoon cane

Treatment
Soil properties F-test’ SD
T1 T2 T3 T4
pH (1:1 HzO) 5.75 5.79 5.36 5.71 ns 0.33
Organic matter (g/kg) 7.38 7.76 6.95 11.87 ns 3.68
Total nitrogen (g/kg) 0.33 0.35 0.46 0.62 ns 0.22
Available P (mg/kg) 10.87 14.24 18.73 20.27 ns 7.40
Available K (mg/kg) 37.33 38.10 39.35 55.61 ns 28.40
Available Ca (mg/kg) 110.00 190.00 220.00 490.00 ns 150.40
Available Mg (mg/kg) 40.00 130.00 20.00 60.00 ns 43.87
Extractable S (mg/kg) 1.23 1.91 1.85 2.55 ns 0.55
Extractable Mn (mg/kg) 69.57 83.2 68.27 72.70 ns 29.84
Extractable Cu (mg/kg) 1.25 3.15 1.66 278 ns 0.91
Extractable Zn (mg/kg) 0.69 0.90 0.94 0.18 ns 0.44
Extractable Fe (mg/kg) 125.37 134.97 129.88 148.07 ns 13.26
Extractable B (mg/kg) 0.37 0.38 0.38 0.39 ns 0.01

'ns = not significant
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Figure 1 Tillering of plant cane (a) and ratoon cane (b) during the experiment. Non letter above bar

is mean that not significantly different at 5% level by DMRT
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Table 5 Yield components of plant cane

Treatment Stalk Diameter Length Yield C.Cs. Sugar’
(no./rai) (cm) (cm) (ton/rai) (ton/rai
1 10,933 2.34 213.32 12.36 16.60 2.05
2 11,093 212 193.80 12.44 16.62 2.06
3 11,502 2.13 198.50 12.00 16.26 1.95
4 11,707 2.23 224.10 13.37 15.80 212
F-test? ns ns ns ns ns ns
SD 540.70 0.23 22.59 1.07 0.91 0.20
Ref’ 11.70

"Sugar = (C.C.S x yield)/100

?ns = not significant, * = significantly different at 0.05 probability level

® Recommend fertilizer (18-6-12: N_PZOE_KZO) according to soil texture in Khon Kaen 3 sugarcane verities

at Sa Kaeo province (Vutikamolchai et al., 2015)
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n15ld Y5199 IM135894ALAT100IMIT (T2)
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Table 6 Yield components of ratoon cane

Treatment Stalk Diameter Length Yield C.Cs. Sugar'
(no./rai) (cm) (cm) (ton/rai) (ton/rai)
1 8,107° 2.35 200.67° 8.37° 12.90 1.08°
2 9,307 2.44 220.72%° 11.41° 13.89 1.61°
3 9,720° 2.45 245.10° 12.91° 12.78 1.64°
q 10,000° 2.45 245.35° 13.23° 13.37 1.77°
F-test? * ns * * ns *
CV (%) 3.92 9.58 9.13 8.82 4.16 9.59
Ref’ 12.90

"Sugar = (C.C.S x yield)/100

? ns = not significant, * = significantly different at 0.05 probability level

* Recommend fertilizer (18-6-12: N—ons—KZO) according to soil texture in Khon Kaen 3 sugarcane verities

at Sa Kaeo province (Vutikamolchai et al., 2015)
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(Sanchez et al., 2003; Weil and Brady, 2017)
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Table 7 Cost of fertilizer, income and profit according to the treatments

Plant cane production (Baht/rai)

Ratoon cane production (Baht/rai)

Treatment

Income’ Fertilizer cost? Profit® Income  Fertilizer cost  Profit
1 14,673 0 14,673 6,883b 0 6,883
2 14,766 600 14,166 9,962° 600 9,362
3 14,029 1,484 12,545 10,498° 1,592 8,906
q 15,358 2,584 12,774 11,1437 2,692 8,451

F-test’ ns - ns * - ns
CV (%) 9.18 9.97 17.15 19.65

Ref’ 960 1,198

' In 2017 sugarcane price is 850 bath per ton with an increasing 51 baht per ton if the C.C.S higher
than 10, 2018 is 700 bath per ton with an increasing 42 baht per ton if the C.C.S higher than 10

> All fertilizer was bought in 2017. 18-46-0 = 903 baht per 50 kg, 46-0-0 = 618 baht per 50 kg,
0-0-60 = 760 baht per 50 kg, soil amendment 250 baht per ton, mixed fertilizer 1 and mixed fertilizer

2 = 150 baht per kg

* The profit was calculated from only the income minus the fertilizer cost

a

ns = not significant, * = significantly different at 0.05 probability level

® Cost of fertilizer from recommended fertilizer (18-6-12: N-P O_-K O, plant cane and 18-9-18: N-P O, -
KZO, ratoon cane) according to soil texture in Khon Kaen 3 sugarcane verities at Sa Kaeo province

(Vutikamolchai et al., 2015)
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