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The influence of mixed biomass ashes from combustion of crop and

bark residues on soil properties, sugarcane yield and quality
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ABSTRACT: This study aimed to investigate the influence of mixed biomass ash on soil properties
and sugarcane yield quality by comparing topsoil properties, sugarcane yield, and quality between
3 treatments consist of planting sugarcane without applying mixed biomass ash (A0), planting sugarcane
with 3 t/rai of mixed biomass ash (A3), and planting sugarcane with 6 t/rai of mixed biomass ash (A6).
The results indicated that the increase of silt particle, exchangeable Ca, and CEC were found in
A3 and A6 treatments, but on the contrary, the significantly (0.05) decrease in sand particle was
also found in both treatments. Furthermore, clay particle, pH, total nitrogen, and exchangeable Mg
were significantly (P<0.05) increased for A6, while the increases in EC, exchangeable K, and
exchangeable Na were found in A3. It appears that mixed biomass ashes application of 3 and 6
tons/rai can significantly (P<0.05) influenced the change in soil pH and exchangeable Ca which
treatment A6 showed higher growth and yield quality than other treatments with the yield of 19.09
tons/rai. The sugarcane yield of A6 showed the values of Brix, Pol, Purity, and C.C.S. as 21, 12,
19.41, 91.87, and 15.22 %, respectively. There was no statistically significant difference (P>0.05)

among the treatments with respect to fiber content.
Keywords: sugarcane, biomass ash, waste utilization
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Table 1 Fresh mixed biomass ash properties
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Ash properties Value Ash properties Value
Particle size distribution (%) Organic matter (%) 2.29
>2 mm. (Gravel) 29.96 Organic carbon (%) 1.33
2-0.05 mm. (Sand) 65.11 Total Nitrogen (%) 0.32
0.05-0.002 mm. (Silt) 2.03 P (%) 0.76
<0.002 mm. (Clay) 290 C/N 27:1
Bulk density (g/cm?) 0.54 Ca (%) 15.91
Particle density (g/cm?) 224 K (%) 453
pH 9.74 Mg (%) 1.32
EC (dS/m) 1.16 Na (%) 0.46
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Figure 1 Layout of experimental plot and the location of the sugarcane planting
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Table 2

Table 2 Average values of soil properties and nutrient content in sugarcane plots before and after

applying biomass ashes

A0 A3 A6
Soil properties
Before After T-test %CV Before After T-test %CV Before After T-test %CV

Sand (%) 71.445 55.698 342 16.28 84.843 55.132 4.43%  24.74 63.554 44.985 8.62* 19.40
Silt (%) 22598 35.303 -2.41 30.46 11.168 36.943 -5.14*  62.96 28.094 42.636 -5.66* 23.92
Clay (%) 5.957 8.999 -4.24 30.52 3.988  7.926 -1.96 48.36 8.352 12.379 -7.68* 23.27
BD (g/cm’) 1.390 1.316 2.18 3.59 1.353 1.328 1.03 2.24 1.321 1.291 -0.06 5.12
pH 6.850 5.851 -0.50 6.59 7.108  7.400 1.06 4.45 7.077  7.387 -0.67* 3.53
EC (dS/m) 0.132 0.526 3.03 81.30 0.187 1.330 -0.64* 86.79 0.679  2.064 -7.93  80.89

M (%) 0.549 0.827 -2.69 13.05 0.680  0.923 -5.09 24.75 0.786 1.115 -1.81  21.05
Total N (%) 0.027 0.034 -0.89 21.90 0.034 0.114 -2.41  95.99 0.039  0.045 -4.07*  16.97
Avail P (mgP  31.200 32919 -1.24 8.34 46.583 53.850 -1.69  11.77 32,575 44.220 -8.83 51.64
kg")
Exch.K 0.087 0.319 -0.60 12.80 0.128  0.405 -1.41** 5774 0.104  0.433 -2.50 84.36
(cmolc kg™)
Exch.Ca 1.442 1.096 -2.19 29.25 0.996 1.273  -15.09* 19.61 1.509 1.725 -3.61**  16.81
(cmolc kg™)
Exch.Mg 0.307 0.476 0.04 17.33 0.447  0.615 -5.14  25.77 0.509  0.711 -11.01*  27.62
(cmolc kg™)
Exch.Na 0.969 1169 -2.23 1599 0.797 1.065 -3.83*  28.63 0.929 1.053 -5.41  13.39
(cmolc kg™)
CEC (cmolc 6.482 6.483 -1.29 16.10 7.084 7.708 -10.06* 10.61 7.752  8.535 -1.35% 7.21
kg")

Note : AO : planting sugarcane without applying biomass ash; A3 : planting sugarcane by applying biomass ashes

of 3 tons per rai; A6 : planting sugarcane by applying biomass ashes of 6 tons per rai; *

and ** indicate statistically

significant difference after applying biomass ashes at P<0.05 and P<0.01, respectively
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Table 4 Average values of growth per cane among treatments

Treatment DBH (cm.) Height (cm.) Weight (kg.) Sugarcane yield
Mean Mean Mean (ton/rai)
AO 2.71(0.26) c 310.06(33.83) b 2.09(0.49) c 16.50
A3 3.15(0.30) b 329.54(19.87) a 2.87(0.49) b 18.83
A6 3.30(0.20) a 341.01(26.28) a 3.12(0.32) a 19.09
F-test 56.523 12.369 57.458
Significance P<0.05 P<0.05 P<0.01
%CV 11.88 9.27 23.53

Note : Parentheses indicate standard deviation; Different English characters in the same column show the

average value with statistically significant differences
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Table 5 Average value of sugarcane quality in each treatment (n=24)

Brix (%) Pol (%) Fiber (%) Purity (%) C.Cs.

Treatment Mean Mean Mean Mean Mean

A0 20.43(0.64) b 17.35(0.92) b 11.60(0.17) 84.88(1.89) ¢ 12.98(0.89) ¢
A3 20.33(0.31) b 17.96(0.12) b 10.98(0.36) 88.36(1.16) b 13.90(0.14) b
A6 21.12(0.07) a 19.41(0.14) a 11.82(1.07) 91.87(0.57) a 15.22(0.27) a
F-test 6.700 22.915 2.629 42.072 25.643
Significance * > ns > >

%CV 2.56 5.61 6.28 3.61 7.65

Note : AO : planting sugarcane without applying mixed biomass ash; A3 : planting sugarcane by applying
mixed biomass ashes of 3 tons per rai; A6 : planting sugarcane by applying mixed biomass ashes of 6
tons per rai; Different English characters in the same row show the average with statistically significant

differences; * and ** indicate statistically significant difference at P<0.05 and P<0.01, respectively
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