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Growth and yield response of virgin cane, K95-84 variety, to potassium

chloride and potassium thiosulfate
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ABSTRACT: Field experiment was conducted in a farmer field at Ban Chong Dan, Chong Dan
subdistrict, Bor Ploy district, Kanchanaburi province to investigate growth and yield response
of sugarcane, K95-84 variety, in Kamphaengsaen soil series foliar application of potassium
thiosulfate. The experiment was arranged in Randomized Complete Block design (RCBD) with
four replications. There were nine treatment, comprising three rates, 2.5, 5.0 and 7.5 kg/rai of KO,
of potassium application of which treatments 1-3 (T1-T3) were topdressing of potassium chloride,
treatments 4-6 (T4-T6) were foliar application of potassium chloride, and treatments 7-9 (T7-T9)
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were foliar application of potassium of potassium thiosulfate, respectively. Fertilization was
undertaken when sugarcane was at 3-month after planting. Sugarcane yield and its components were
harvested and measured when the plant was 12 months old. Results showed that foliar application
of potassium thiosulfate at the rate of 7.5 kg/rai of K,O (T9) significantly gave the highest fresh
cane yield and aboveground biomass of 21.46 and 26.10 t/rai, respectively, followed by foliar
application of potassium chloride at the rate of 5.0 kg/rai of K O (T5) that gave these yields of
17.56 and 23.79 t/rai whereas topdressing of potassium chloride at all rates gave the lowest cane
yield and aboveground biomass. In addition, foliar application of potassium thiosulfate highly
significantly induced the highest sulfur uptake of 37.48 kg/rai in the top part of sugarcane which

was consistent with the greatest cane yield obtained.
Keywords: sugarcane, potassium thiosulfate, potassium fertilizer, foliar application,

Kamphaengsaen soil series
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Table 1 Treatments’ detail used in the experiment
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Table 2 Properties of soil prior to conducting the experiment

Depth pH (1:1 oM Total Avail. Avail. Ext. Ext. Ext. Ext. CEC
(cm) soil:water) N p S K Ca Mg Na

(----g/kg ) (———mg/kg-—) (e cmol /kg-------------- )
0-31 7.6 16.3  0.18 2955 1052 0.57  3.81 1.43 066  20.0
31-60 8.3 9.8 0.07 325.5 39.4 017  2.03 213 0.45 14.0
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T1-T3 = topdressing with KCI at respective rates of 2.5, 5.0 and 7.5 kg KZO/rai; T4-T6 = foliar application with KCI
at respective rates of 2.5, 5.0 and 7.5 kg KZO/rai; T7-T9 = foliar application with KZSZO3 at respective rates of 2.5,

5.0 and 7.5 kg KZO/rai.

Figure 1 Effect of rate, type and method of potassium application on aboveground biomass
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topdressing with KCI at respective rates of 2.5, 5.0 and 7.5 kg KZO/rai; T4-T6 = foliar application with KCI

at respective rates of 2.5, 5.0 and 7.5 kg KZO/rai; T7-T9 = foliar application with KZSZO3 at respective rates of 2.5,

5.0 and 7.5 kg KZO/rai.

Figure 2 Effect of rate, type and method of potassium application on cane yield
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Table 3 Effect of rate, type and method of potassium application on sugarcane plant components

Treatments cane number  Internode Cane Cane %Fibre  %Brix  %CCS
(No./rai) (No./cane) diameter (cm) length (cm)

1 7,644° 22.0° 3.1%° 212.4° 9.72°  16.15  9.20
2 9,422% 23.0™ 2.7° 233.6™ 10.89" 17.35  9.82
3 7,467° 23.6™° 3.2° 225.6™ 11.01* 1751  9.51
4 9,067%° 24.9%° 3.4° 247.0% 10.20® 17.86 10.84
5 13,511° 24,1 3.4% 266.3%° 11.27" 1895 12.05
6 10,844% 27.4%° 3.3° 274 .4° 10.56™ 18.07  10.02
7 9,244% 26.3%° 3.4° 255.1%° 11.70°  17.36  10.06
8 9,600% 28.2° 3.2° 258.1%° 10.11*  17.90 9.94
9 12,267% 27.9%° 3.3° 281.2° 10.39®  18.92  10.90
F-test * * * * * ns ns
CV (%) 29.8 11.4 7.6 9.2 9.3 9.4 18.1

ns = not significant; * significantly different at 0.05 probability level; means with different superscript letters within
a column indicate a significant difference according to Duncan’s multiple range test at p < 0.05.

T1-T3

= topdressing with KCI at respective rates of 2.5, 5.0 and 7.5 kg KQO/rai; T4-T6 = foliar application with KCI

at respective rates of 2.5, 5.0 and 7.5 kg KQO/rai; T7-T9 = foliar application with K2804 at respective rates of 2.5,

5.0 and 7.5 kg KZO/rai.
CCS = Commercial Cane Sugar
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Table 4 Effect of rate, type and method of potassium application on plant nutrient uptake in leaf

and tip
Treatments N P K S Ca Mg Fe zZn Cu Mn
( kg/rai ) ( glrai )
1 14.98° 1.19°  16.45%° 275  3.62° 1.66° 198" 245 209%™ 31.°
2 8.69° 0.77° 8.25° 1.10° 252 083" 162"  10.7° 15° 30.1°
3 12.08°  0.92° 10.84° 127 3.20°  1.14°  146™ 8.1¢ 1.8° 24.4°
4 11.60°  0.85° 10.96°  1.43°  351° 1.52° 136° 123 23 259°
5 36.51°  3.44°  33.80° 448> 956° 341° 492 398" 65  77.7°
6 24.96°  2.12° 2291° 292 568> 230" 320° 295 42° 47.5°
7 14.12° 1.11°  16.95 2.05* 515° 2.14® 208" 234" 17° 31.4°
8 15.42°  1.68”  16.11°  1.71° 368" 156" 208"  16.6° 25  28.7°
9 33.62°° 324 3438  7.48 956" 334"  534° 516° 37 775
F_test 3 *k * % *%k *k *k 3 3 *k *%k
%CV 27.7 27.6 24.3 479 369 399 338 366 391 400

** significantly different at 0.01 probability level; means with different superscript letters within a column indicate
a significant difference according to Duncan’s multiple range test at p <0.01.

T1-T3 =

topdressing with KCI at respective rates of 2.5, 5.0 and 7.5 kg KQO/rai; T4-T6 = foliar application with KCI

at respective rates of 2.5, 5.0 and 7.5 kg K2O/rai; T7-T9 = foliar application with KZSO4 at respective rates of 2.5,

5.0 and 7.5 kg KZO/rai.
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Table 5 Effect of rate, type and method of potassium application on plant nutrient in cane

Treatments N P K S Ca Mg Fe Zn Cu Mn
( kg/rai ) ( g/rai )
1 16.94°  219°  20.38° 7.85%° 437 466° 309" 109" 4.0 292°
2 2226 1.02°  27.67° 11.04% 418 6.29° 348> 27.7° 53" 305°
3 2829 0.92° 21.13° 4.15° 3.25° 447 665" 128 72™  64.2°
4 30.28"¢ 179" 3564 13.98°° 661" 835  541*  g0° 123" 78.1°
5 3432 205"  39.2° 1778 614  7.34° 697 793 56"  60.8
6 45227 228® 6119  16.33°  9.89° 17.70° 680" 219 17.8  64.1°
7 20.43%¢  166°  23.67° 12143 522° 6617 462" 224 28  60.6°
8 28.94%¢  225®  2900° 1147 510° 6.91° 702 252" 59 765
9 50.64° 2.82°  56.51°  1547*  8.64° 11.81° 432" 227 97" 716°
F-test o w . o o o « o « o
%CV 28.0 17.6 418 18.1 31.1 15.9 275 233 59.4 22.4

* Kk
,

significantly different at 0.05 and 0.01 probability levels, respectively; means with different superscript letters within

a column indicate a significant difference according to Duncan’s multiple range test at p < 0.05 and 0.01.

T1-T3 = topdressing with KCl at respective rates of 2.5, 5.0 and 7.5 kg KQO/rai; T4-T6 = foliar application with KCI at respective
rates of 2.5, 5.0 and 7.5 kg KZO/rai; T7-T9 = foliar application with KZSO4 at respective rates of 2.5, 5.0 and 7.5 kg K2O/rai.
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