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Abstract: This study investigated the utilization of by-product from sugar factory (venasses powder,
VP) as a source of potassium fertilizer on growth and yield of sugarcane (var. Kamphaeng Saen
01-4-29) planted in Kamphaeng Saen soil series. The experimental design was arranged in Randomized
Complete Block (RCB) with 3 replications and consisted of 7 treatments. The results showed that all
treatments that applied chemical fertilizer (CF) based on soil chemical analysis or VP in combination
with CF insignificantly increased in plant height, leaf greenness (SPAD unit), fresh yield, weight/stalk,
stalk height, stalk diameter, CCS, sugar yield and concentrations of N and P in stalk which were
markedly higher than those of control treatment. Comparatively, sugarcane in control plot produced the
lowest plant height, leaf greenness (SPAD unit), fresh yield, weight/stalk, stalk height, stalk diameter,
CCS, sugaryield and concentration of N and P in stalk. Furthermore, the application of VP of 96.23 kg/rai
in combination with CF grade 21-0-0 and 0-46-0 of 46.86 and 6.26 kg/rai, respectively (VPQ% KZO,
T7) provided the highest concentration of K in stalk which was not significantly different from the
application of CF based on soil chemical analysis and adding 100% of the K fertilizer from the original
rate (CFDO +K T)
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Table 1 Detail of treatments.

Quantity of major elements

Treatments Descriptions Symbols (kgN-P_O -K20 per rai)
2 5
T1 no fertilizer treatment control 0-0-0
T the application of chemical fertilizer (CF) based on soil CFDOA 12-3-6

chemical analysis

T the application of CF based on soil chemical analysis CFDOA+K5O”/ 12-3-9
and adding 50% of the K fertilizer from the original rate

T the application of CF based on soil chemical analysis CFDOA+K1W 12-3-12
and adding 100% of the K fertilizer from the original rate

T the application of venasses powder (VP) of 48.12 kg/rai VPW oo 12-3-6
in combination with CF grade 21-0-0 and 0-46-0 of 52.00
and 6.39 kg/rai, respectively

T the application of VP of 72.17 kg/rai in combination with VPgﬂ/ oo 12-3-9
CF grade 21-0-0 and 0-46-0 of 49.43 and 6.33 kg/rai,
respectively

T the application of VP of 96.23 kg/rai in combination with VPW o0 12-3-12
CF grade 21-0-0 and 0-46-0 of 46.86 and 6.26 kg/rai,
respectively

Table 2 Chemical and physical properties of soil (0-30 cm) before the experiment.

Properties Results Rating
pH (1:1) 8.32 moderate alkaline
ECe (dS/m) 1.23 non-saline
Organic matter (%) 0.79 low
Available P (mg/kg) 43.15 high
Exchangeable K (mg/kg) 114.81 high
Exchangeable Ca (mg/kg) 1,868 high
Exchangeable Mg (mg/kg) 116.29 moderate
Exchangeable Na (mg/kg) 124.73 -
Soil texture sandy loam -

Table 3 Chemical and physical properties of venasses powder (VP).

Properties Results
pH (1:2) 10.36
EC (1:10, dS/m) 35.12
Organic matter (%) 54.84

Humic acid (%) 36.58
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Table 3 (continued).

Properties Results
Total N (%) 2.24
Available on5(%) 0.12
Exchangeable KZO (%) 12.47
Total Ca (%) 0.23
Total Mg (%) 1.85
Total S (%) 0.36
Total Na (%) 0.67
Total Cl (mg/kg) 0.54
Total Fe (mg/kg) 348
Total Zn (mg/kg) 158
Total B (mg/kg) 6
Moisture (%) 7.89
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Table 4 Plant height of sugarcane at different ages.
Plant height (cm)
Treatments

3 MAP" 6 MAP 9 MAP 12 MAP
T, = control 73.429% 114.64°% 148.43°% 174.74°%
T,=CF ., 118.67° 163.53¢ 254.46° 312.63°
T,=CF K . 124.73%° 172.67" 263.46° 318.56%
T,=CF _+K . 128.55% 176.49% 271.54% 324.57°
T.=VP_ 122.75% 168.39" 256.52% 314.67°
T.=VP. oo 126.52%° 174.60°° 265.30° 321.26%
T,=VP_. o 130.58° 180.49° 274.70° 326.35°

F_test *k * % *k *%
C.V. (%) 13.91 12.17 12.83 13.72

" Months after planting

 means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01

Table 5 Leaf greenness (SPAD unit) of sugarcane at different ages.

SPAD unit
Treatments
3 MAP" 6 MAP 9 MAP 12 MAP
T, = control 38.57 36.35°% 34.72°% 32.33°7
T =CF 42.43 46.68° 44.56° 43.18°
2 DOA
T =CF__ +K 43.24 47.51° 45.36" 43.21°
3 DOA 50%
T =CF__ +K 43.39 48.447 46.45° 44 59°
4 DOA 100%
T =VP 42.56 47.42° 45.35% 43.21°
5 6% K20
T =VP 43.27 47.58° 45.70° 43.42°
6 9% K20
T =VP 43.62 48.50° 46.46° 44.62°
7 12% K20
F-test ns o * o
CV. (%) 10.24 11.59 12.47 11.79

Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT

ns = not significantly different at 0.05 probability

** indicated significant difference at P< 0.01
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Table 6 Yield, weight/stalk, stalk height, stalk diameter, CCS and sugar yield of sugarcane at 12 MAP".

Yield Weight/stalk Stalk height  Stalk diameter CCS Sugar yield
Treatments . .
(ton/rai) (k) (cm) (cm) (%) (ton/rai)
T, = control 12.69°% 1.38°% 146.71°% 2.36"7 8.72°% 1.119%
T =CF 21.28° 2.21° 291.47° 3.32° 13.11° 2.79°
2 DOA
T =CF_+K 22.48° 2.26° 297.55° 3.40° 13.22° 2.97%
3 DOA 50%
T =CF_+K 23.51° 2.31° 309.67° 3.46° 13.43° 3.16°
4 DOA 100%
T=VP 21.37° 2.24° 295.36" 3.36° 13.18° 2.82°
5 6% K20
T =VP 22.62° 2.28° 302.51% 3.42° 13.26 3.00%°
6 9% K20
T =VP 23.62° 2.32° 312.60° 3.48° 13.48° 3.18°
7 12% K20
F-test o o o . o o
C.V. (%) 15.19 10.12 12.23 8.36 8.82 9.56

" Months after planting
?means within the same column followed by the same letter indicate no statistical difference by using DMRT
* indicated significant difference at P< 0.05 ** indicated significant difference at P< 0.01

Table 7 Concentrations of total N, P and K in stalk of sugarcane at 12 MAP".

Treatments Total N (%) Total P (%) Total K (%)

T, = control 0.111°% 0.036°% 0.242%%

T =CF 0.287° 0.051° 0.578°
2 DOA

T =CF_ +K 0.293° 0.054° 0.608"
3 DOA 50%

T =CF_ +K 0.296° 0.056° 0.675°
4 DOA 100%

T=VP 0.291° 0.052° 0.583°
5 6% K20

T =VP 0.294° 0.055° 0.612°
6 9% K20

T =VP 0.298° 0.058° 0.678°
7 12% K20

F_test *% * *k
C.V. (%) 10.32 9.33 10.81

" Months after planting
“means within the same column followed by the same letter indicate no statistical difference by using DMRT

* indicated significant difference at P< 0.05 ** indicated significant difference at P< 0.01
4 % o v + A, o o Al ~ v
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