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ABSTRACT: Response of sugarcane to nutrient management on clayey soil in central region of Thailand was
studied. The purpose was to obtain a systematic effective fertilizer recommendation for sugarcane production. This
study was set up in 2 soil series, i.e. 1) Lamnarai soil series at Paisali District, Nakhon Sawan Province, and 2) Lop
Buri soil series at Takfa District, Nakhon Sawan Province. An experiment on Lamnarai soils was statistical designed
in split-split plot with 3 replications which main plots consisted of 1) without soil amendment and 2) amendment
with 100 kg/rai of sulfur. Sub plots comprised clone 94-2-106 and LK92-11 sugarcane variety.Sub sub plots were
fertilizer application rates i.e. 0-6-6, 6-6-6, 12-6-6 and 18-6-6 kg N-P,O.-K,O/rai. Another experiment on Lop Buri
soils was also designed in split-split plot with 3 replications which main plot comprised 1) without soil amendment
and 2) amendment with 800 kg/rai of chicken manure. Sub plots were sugarcane varieties i.e. Khon Kaen 3 and
LK92-11. Sub sub plots were fertilizer application rates i.e. 0-6-6, 6-6-6, 12-6-6 and 18-6-6 kg N-P,0.-K O/rai. The
results showed that average yield of sugarcane grown on Lamnarai soils without soil amelloratlon was 25 A9 t/rai.
When the soil was amended with sulfur, the yield increased to 27.80 t/rai. Average yield of clone 94-2-106 grown
on Lamnarai soils was 27.98 t/rai higher potential than LK92-11 variety which average yield was about 24.31 t/rai.
94-2-106 sugarcane clone production on Lamnarai soil without soil amelioration should be applied with fertilizer
at 6-6-6 kg N-P,0.-K O/rai whereas LK92-11 variety should be applied with 12-6-6 kg N-P,0.-K,O/rai in order
to maximize beneficial investment. The results of Lop Buri soils showed that average yield of sugarcane without
soil amelioration was 21.46 t/rai. If the soil was amended with chicken manure, the yield increased to 22.26 t/rai.
Average yield of Khon Kaen 3 variety was about 23.74 t/rai higher potential than LK92-11 variety which average
yield was 19.97 t/rai. Application of chicken manure could reduce the nitrogen fertilizer application rate. Production
of Khon Kaen 3 variety on Lop Buri soil without soil amelioration should apply with 12-6-6 kg N-P,0.-K,O /rai,
whereas under application of chicken manure the fertilizer should be reduced to 6-6-6 kg N-P,0.-K O/ral Slmllarly,
production of LK92-11 variety without soil amendment should apply with 18-6-6 kg N-P,O, K O/ral If the chicken
manure was applied, the chemical fertilizer application could be reduced to 6-6-6 kg N P O, K O/rai, which was
most maximize beneficial investment. ’

Keywords: sugarcane, sulfur, chicken manure, nitrogen fertilizer, nutrient management, Lamnarai soils, Lop Buri soils
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LAATey uazuuniiFeuiuanilaeuld (ExchK,
Exch.Ca, Exch.Mg) 227 , 9584 way 335 Nn./nn.
(Table 1)
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AMNNN3IATIEIe e s luga liunauwy
dflAanuTu 9.98 AN lia(1:10) 7.71 ds/m
FH0uBuTEIRE 60.41% USnnnuauratianfueu
35.04 % fnsndauaFuausalulnsian 13:1
Tulmsiaurianan 2.60%wWeanasanman 3.17%
TungiBaasiaun 2.06%. (Table 3)

Table 1 Characteristics of Lamnarai soil series at Nakhon Sawan Province before planting sugarcane in

2010/2011.
Depth (cm) pHW_1 OM (%) Avai. P (mg/kg) Exch.K(mg/kg) Exch.Ca (mg/kg) Exch.Mg (mg/kg)
0-20 7.29 1.71 38 227 9,584 335
20-50 7.79 0.87 2 63 8,222 253

Table 2 Characteristics of Lop Buri soil series at Nakhon Sawan Province before planting sugarcane in

2010/2011.
Depth (cm) pHW_1 OM (%) Avai. P (mg/kg) Exch. K(mg/kg) Exch.Ca (mg/kg) Exch.Mg (mg/kg)
0-20 7.69 1.73 44 97 9,231 402
20-50 7.67 1.70 3 39 8,552 386

Table 3 Properties of chicken manure

Organic material Moisture pH1_2 ECHO Organic C Organic Total N C/Nratio Total P  Total K
(%) (ds/m) (%) matter (%) (%) (%) (%)
Chicken manure 9.98 6.69 7.71 35.04 60.41 2.60 13:1 3.17 2.06
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Table 4 Yield and yield components of sugarcane grown on Lamnarai soils at Nakhon Sawan in 2010/2011

Treatments Yield (t/rai) No. millable cane/rai Height (cm) Diameter (mm)  Brix (%)
Without soil amendment 25.49 11,299 383 29.2 20.03
With soil amendment 27.80 11,641 384 30.4 20.09
e nsns ............... e - nS .............
CV (%) 7.23 4.34 7.42 4.65 7.33
Clone 94-2-106 27.98 a 11,705 411 a 29.5 19.90
L9211 varety 24310 11,236 36D 01 2023
F-test * ns * ns ns

CV (%) 5.24 5.20 6.46 4.07 11.31

F1 (0-6-6) 25.91 11,347 382 29.7 20.41

F2 (6-6-6) 26.31 11,246 387 29.8 20.33

F3 (12-6-6) 27.04 12,085 390 29.3 20.17
FA(1866) 2550 .. 11,204 373 04 1934
F-test ns ns ns ns ns

CV (%) 9.45 7.21 7.21 4.87 8.93

Means followed by the same letter within a column are not significantly different at 5% level of probability
using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ** : Significant at 1% level
of probability, ns: Not significant

Table 5 Yield and yield components of sugarcane grown on Lop Buri soils at Nakhon Sawan in 2010/2011

Treatments Yield (t/rai) No. millable cane/rai  Height (cm) Diameter (mm)  Brix (%)
Without soil amendment 21.46 b 10,705 338 28.9 21.00
With soil amendment 22.26 a 11,642 341 27.9 20.41
T *ns ............... S . ns .............
CV (%) 1.31 10.32 5.92 4.63 5.55
Khon Kaen 3 variety 23.74 a 11,392 a 352 a 28.9 20.98
ko211 variety 1997b 10955b 210 219 .. 2042
F-test * * * ns ns

CV (%) 7.58 3.29 9.15 11.99 10.50

F1 (0-6-6) 21.01 10,765 343 281 20.58

F2 (6-6-6) 21.80 11,235 334 28.2 20.79

F3 (12-6-6) 21.90 11,347 337 28.7 20.78
FACI860) 2273 . 1347 M3 288 .. 2066
F-test ns ns ns ns ns

CV (%) 7.32 8.80 6.26 5.50 8.74

Means followed by the same letter within a column are not significantly different at 5% level of probability
using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ** : Significant at 1% level
of probability, ns: Not significan
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Figure 1 Response of 94-2-106 sugarcane clone (a=no sulfur, b=sulfur) and LK92-11(c= no sulfur, d= sulfur)

sugarcane variety to nitrogen fertilizer application in Lamnarai soil series at Nakhon Sawan in 2010/2011
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Figure 2 Response of Khon Kaen 3(a=no chicken manure, b= chicken manure) and LK92-11(c=no chicken

manure, d= chicken manure) sugarcane varieties to nitrogen fertilizer application in Lop Buri soil

series at Nakhon Sawan in 2010/2011
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Table 6 Analysis of marginal rate of return of sugarcane production under different nutrient managements of

Lamnarai soil
Treatments Yield (t/rai) Cost (Baht/rai) Income (Baht/rai) Benefit (Baht/rai) MRR (%)
Without soil amendment, 94-2-106 sugarcane clone
F1 (0-6-6) 25.69 8,820 32,113 23,293
F2 (6-6-6) 27.22 9,418 34,025 24,607 219
F3 (12-6-6) 28.13 9,836 35,163 25,327 172
F4 (18-6-6) 28.23 10,019 35,288 25,269 D
Without soil amendment, LK92-11 sugarcane variety
F1 (0-6-6) 25.86 8,870 32,325 23,455
F2 (6-6-6) 22.80 8,137 28,500 20,363 D
F3 (12-6-6) 25.63 9,111 32,038 22,927 263
F4 (18-6-6) 22.47 8,349 28,088 19,739 D
With soil amendment, 94-2-106 sugarcane clone
F1 (0-6-6) 27.95 12,676 34,938 22,262
F2 (6-6-6) 30.56 13,587 38,200 24,613 258
F3 (12-6-6) 29.71 13,494 37,138 23,644 D
F4 (18-6-6) 26.33 12,668 32,913 20,245 D
With soil amendment, LK92-11 sugarcane variety
F1 (0-6-6) 2415 11,574 30,188 18,614
F2 (6-6-6) 23.94 11,667 29,925 18,258 D
F3 (12-6-6) 26.76 12,639 33,450 20,811 263
F4 (18-6-6) 24.96 12,271 31,200 18,929 D

D is dominated treatment



KHON KAEN AGR. J. 40 SUPPLMENT 3 : 130-140 (2012). 139

Table 7 Analysis of marginal rate of return of sugarcane production under different nutrient managements of

Lopburi soil
Treatments Yield (t/rai) Cost (Baht/rai) Income (Baht/rai) Benefit (Baht/rai) MRR (%)
Without soil amendment, Khon Kaen 3 variety
F1 (0-6-6) 23.31 8,131 29,138 21,007
F2 (6-6-6) 22.89 8,163 28,613 20,450 D
F3 (12-6-6) 24.31 8,728 30,388 21,660 214
F4 (18-6-6) 22.43 8,337 28,038 19,701 D
Without soil amendment, LK92-11 sugarcane variety
F1 (0-6-6) 17.04 6,312 21,300 14,988
F2 (6-6-6) 18.45 6,875 23,063 16,188 213
F3 (12-6-6) 20.18 7,531 25,225 17,694 230
F4 (18-6-6) 23.06 8,520 28,825 20,305 264
With soil amendment, Khon Kaen 3 variety
F1 (0-6-6) 23.29 8,845 29,113 20,268
F2 (6-6-6) 24.24 9,274 30,300 21,062 176
F3 (12-6-6) 24.29 9,443 30,363 20,920 D
F4 (18-6-6) 2519 9,858 31,488 21,630 171
With soil amendment, LK92-11 sugarcane variety
F1 (0-6-6) 20.39 8,003 25,488 17,485
F2 (6-6-6) 21.62 8,515 27,025 18,510 200
F3 (12-6-6) 18.80 7,851 23,500 15,649 D
F4 (18-6-6) 20.23 8,419 25,288 16,869 215

D is dominated treatment
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