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Utilization of By-product from Sugar Factory as Sources of Potassium on Growth

and Yield of Cassava
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Abstract: This study investigated the utilization of by-product from sugar factory (venasses powder, VP)
as sources of potassium on growth and yield of cassava (var. Huay Bong 60) planted in Kamphaeng
Saen soil series. The experiment was arranged in Randomized Complete Block Design (RCBD)
with 3 replications and consisted of 7 treatments. The results showed that the application of VP of
64.15 kg/rai in combination with chemical fertilizer (CF) grade 21-0-0 and 0-46-0 of 69.33 and

8.52 kg/rai, respectively (VP T.) provided the highest plant height and leaf greenness

8% K20’ 7
(SPAD unit) which were not significantly different from the application of CF based on soil chemi-

cal analysis plus 100% of the K fertilizer from the original rate (CF__ +K T), the application of

DOA  100%' 4

VP of 48.12 kg/rai in combination with CF grade 21-0-0 and 0-46-0 of 71.05 and 8.57 kg/rai,

respectively (VP T ) and the application of CF based on soil chemical analysis plus 50%

6% K20' 6

of the K fertilizer from the original rate (CFDOA+K ) T3). While, all treatments that applied CF or

VP in combination with CF effected insignificantfyon fresh root yield, average weight/root, root
width, root length, starch content, starch yield/unit area and concentration of N and P in fresh root
but significantly different when comparing with the control treatment (control, Tw) that had the lowest
fresh root yield, average weight/root, root width, root length, starch content, starch yield/unit area and

concentration of N and P in fresh root.

Keywords: venasses powder, cassava, by-product
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Table 1 Detail of treatments.

Quantity of major elements

Treatments Descriptions Symbols i
(kgN-P_O,-K O per rai)
T1 no fertilizer treatment control 0-0-0
T the application of chemical fertilizer (CF) based on soil CFDOA 16-4-4
chemical analysis
T3 the application of CF based on soil chemical analysis CFDOA+K50/ 16-4-6
and add 50% of the K fertilizer from the original rate
T4 the application of CF based on soil chemical analysis CFDOA+K1W 16-4-8
and add 100% of the K fertilizer from the original rate
T the application of venasses powder (VP) of 32.08 0 16-4-4
kg/rai in combination with CF grade 21-0-0 and 0-46-0
of 72.76 and 8.61 kg/rai, respectively
T6 the application of VP of 48.12 kg/rai in combination o0 k00 16-4-6
with CF grade 21-0-0 and 0-46-0 of 71.05 and 8.57
kg/rai, respectively
T7 the application of VP of 64.15 kg/rai in combination PSD/ oo 16-4-8
with CF grade 21-0-0 and 0-46-0 of 69.33 and 8.52
kg/rai, respectively
Table 2 Chemical and physical properties of soil (0-30 cm layer) before the experiment.

Properties Results Rating
pH (1:1) 6.59 neutral
EC. (dS/m) 0.50 non-saline
Organic matter (%) 0.74 low
Available P (mg/kg) 28.53 high
Exchangeable K (mg/kg) 63.74 moderate
Exchangeable Ca (mg/kg) 785 high
Exchangeable Mg (mg/kg) 66.46 moderate
Exchangeable Na (mg/kg) 117.56 -

Soil texture

sandy loam
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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
Total N (%) 2.24
Available PZO5 (%) 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 cassava at different ages.

Plant height (cm)

Treatments
3 MAP" 6 MAP 9 MAP 12 MAP
T, = control 63.55” 111.69% 154.85% 179.38%
T,=CF_, 94.76° 165.53° 243.44° 287.59¢
T,=CF +K_. 103.64* 173.62% 253.52™ 306.57°
T,=CF +K . 113.51° 183.62%° 260.66™ 314.59%
T.=VP. o 96.67" 168.48" 247.53% 291.53¢
T =VP_ o 106.38% 176.77™ 255.37%° 310.56™
T =VP_ o 115.74° 185.42° 263.49° 318.49°
F_test *% *k *k EEd
V. (%) 14.27 12.44 11.98 13.18

" 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 cassava at different ages.

SPAD unit
Treatments

3 MAP" 6 MAP 9 MAP 12 MAP
T, = control 38.58% 36.59 33.68% 31.56%
T,=CF . 42.48° 46.32° 44.34° 42.38°
T,=CF +K 44.47% 50.57° 48.32* 44.31%
T,=CF K .. 46.42° 52.30° 50.25° 46.23%°
T.=VP, o 42.57° 46.48° 44.55° 43,47
T=VP_ o 44.62%° 50.67° 48.45% 45.29%
T =VP_ o 46.45° 52.49° 50.36° 47.23°

Fotest . o o o
C.V. (%) 12.42 11.47 11.84 12.51

"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

2 Nawammvmﬂﬂivnauwawammmuumﬂvvlm
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** indicated significant difference at P< 0.01
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Table 6 Fresh root yield, average weight/root, root width and root length of cassava at 12 MAP".

Fresh root yield Average Root width Root length
Treatments _ )
(ton/rai) weight/root (kg) (cm) (cm)
T, = control 3.41% 0.21% 3.72" 15.43%
T =CF 11.12° 0.43° 5.32° 22.76°
2 DOA
T =CF_+K 11.59° 0.49% 5.64° 23.18°
3 DOA 50%
T =CF_+K 11.79° 0.58% 5717 23.38°
4 DOA 100%
T =VP 11.32° 0.45° 5.38° 23.00°
5 4% K20
T =VP 11.64° 0.52" 5.68° 23.217
6 6% K20
T =VP 11.83% 0.61° 5.73° 23.42°
7 8% K20
F_test *k *% *% *
V. (%) 14.59 8.37 9.34 10.68

" 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

2.3 afidumiledauiadnuazuanan
. X
wrlamanLn
1+ a 1a ea G
n19ladfeANRINAITIATIEYRY YTD
nsldusnindnsaniunisladlenadl sousissnsu
AYLAN (control, T ) Analidefidusulagon

** indicated significant difference at P< 0.01
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a , & A o o o P o
LAHANARUWTaAaNLNuE Usuaa lnalAeiu
Ting 28.64-29.63 1lafifus way 3.18-3.51 /19
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fussuAILAN (control, T ) Tanpa e Fidus

wilvgaudnanLasNananwlasaNunueg
dudnilenaalasngn (23.52 wWasidusl uay 0.80
s/l muansL)

Table 7 Starch content and starch yield of cassava at 12 MAP".

Treatments Starch content (%) Starch yield (ton/rai)

T, = control 23.52" 0.80%

T =CF 28.64° 3.18°
2 DOA

T =CF__+K 29.13° 3.38%
3 DOA 50%

T =CF__+K 29.57° 3.49°
4 DOA 100%

T =VP 28.72° 3.25%
5 4% K20

T =VP 29.24° 3.40°
6 6% K20

T =VP 29.63° 3.51°
7 8% K20

F-test * .
C.V. (%) 9.39 10.56

" 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
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0.338 WAY 0.271-0.283 LUafifus Aua1mL
PRI UNIIEN1INARRT (ANSUNAARIN 2-7)
= 1+ o o 1 o =
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** indicated significant difference at P< 0.01
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FounutjalARgns 21-0-0 WAL 0-46-0 791 69.33
way 8.52 ntansu/ls (VP8% KO, T) Aualsr
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Table 8 Concentrations of total N, P and K in fresh root of cassava at 12 MAP".

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

T = control 0.128% 0.095% 0.765%

T =CF 0.326° 0.271° 1.328°
2 DOA

T =CF__ +K 0.330° 0.276° 1.395°
3 DOA 50%

T =CF_+K 0.336° 0.281° 1.483°
4 DOA 100%

T =VP 0.328° 0.274° 1.331°
5 4% K20

T=VpP 0.333° 0.278° 1.396°
6 6% K20

T =VP 0.338° 0.283° 1.489°
7 8% K20

F-test o o i
CV. (%) 11.23 10.36 11.12

" 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
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** indicated significant difference at P< 0.01
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