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ABSTRACT: An effective nutrient management for plant cane production on sandy soil was investigated. This aimed
to be a guideline of fertilizer recommendation for plant cane production on sandy soil in the Northeast of Thailand.
The experiment was conducted in Ban Phai soil series at Khon Kaen Province. The experimental design was
split-split plot with 3 replications. Main plots comprised 1) without soil amendment and 2) amendment with 100 kg/
rai of dolomite and 1,000 kg/rai of filtercake compost. Subplots consisted of Khon Kaen 3 and LK92-11 sugarcane
varieties. Sub-subplots were fertilizer application levels i.e. 0-6-18,9-6-18, 18-6-18, and 27-6-18 kg N-P,0,-K ,O/rai.
The results showed that average yield of plant cane grown on infertile Ban Phai soil series without soil improvement
was rather low about 11.43 t/rai. When the soil was amended with dolomite and compost, the yield of plant cane
increased to 15.35 t/rai. Comparison between both sugarcane varieties showed that Khon Kaen 3 variety was higher
production potential than LK92-11 variety, in which average yield of Khon Kaen 3 was 14.20 t/rai whereas that
of LK92-11 variety was 12.59 t/rai. As an aspect of economic returns, if the soil was amended with dolomite and
compost, nitrogen fertilizer application could be reduced to a lower rate. Without soil amendment, the fertilizer should
be applied at 18-6-18 kg N-P,0.-K O/rai for Khon Kaen 3 variety and 27-6-18 kg N-P,O,-K O/rai for LK92-11
variety. On the other hand, with compost application, the chemical fertilizer should be applied at a lower level of
9-6-18 kg N-P,O.-K,O/rai for Khon Kaen 3 variety and 18-6-18 kg N-P,0.-K O /rai for LK92-11 variety, which
maximized benefit for economic returns.

Keywords: sugarcane, nutrient management, sandy soil (Ban Phai soil series), nitrogen use efficiency, filtercake
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Table 1 Characteristics of Ban Phai soil series at Khon Kaen Province before planting sugarcane in 2010/11.

Soildepth pH" oM PY K¥ ca¥ Mg
(cm)

Fe’ Mn* cu¥ zn* B.D.

(mg/kg)

Clay Texture

(%) <
0-20 507 039 71 19 77 15
20-50 519 0.06 32 5 59 9

» (gcm’) (%)
14 01 02 161 4.0 Sandy loam
14 01 0.2 166 4.0 Loamy sand

" pH (soil: water 1:1), # Available P, ¥ Exchangeable form by 1N NH4OAC, pH 7 extraction, ¥ Extractable form

by DPPA extraction

Table 2 Nutrient content in filter cake compost

Moisture' pH EC N P K

(1:2) (1:10)

Ca Mg Fe Mn Cu Zn

(%) (dS/m) <

> <+——(mgkg)———>

30.4 7.0 3.8 1.08 0.34

033 7.23 0.51

5,251 1,851 62 162

' Moisture content on fresh weight basis
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P = o v a
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AWMU 3 WATHUE LK92-11 HAnan1wnield
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Table 3 Yield and yield components of sugarcane
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NSAALAUBIADEINDINITIRIDAEY
nsnandaalununsaganuiiulylnelyl
diutlpaninaesdusonlalaluivasilovsin vinld
foeNUTUOULAN 3 LazRug LK 92-11 Tiuanan
geaniieziuspailelulngiau 18 uaz 27 nn.N/ld
ATNAAL LL&iLﬁ‘ﬂﬁﬂﬂﬁ‘ﬂﬁJﬂﬁ:\iau WU B aeNUG
POULAYU 3 LAY LK9I2-11 Iﬁm@wﬁmgmmﬁizﬁu
soatlelulanau 9 uwaz 18 nn.N/ls tude e
nnsdiulpahudaatalaluiuazianin awmism
annsldijeiailulnsiauasle (Figure 1)

Treatments Yield Population Stalk weight ~ Height  Diameter Brix
(t/rai) (No. millable cane/rai) (kg/stalk) (cm) (mm) (%)
Without soil amendment 11.43 8,037 1.416 260 28.04 18.12
With soil amendment 15.35 8,909 1.713 296 28.34 1797
S e ns ............................. ns ................. nS ....................... ns . ns
CV (%) 22.34 33.86 18.41 4.13 16.43 1.08
Khon Kaen 3 variety 14.20 8,231 1.704 a 286 28.12 18.24
LK92-11 variety 12.59 8,715 1.426 b 271 28.26  17.86
o S nS ................................ e nS ....................... nS . nS
CV (%) 9.57 5.19 5.72 5.48 2.54 4.77
0-6-18 ng-PZOS-KZO/rai 10.29b 7,499 b 1.359 247 b 275 18.14
9-6-18 ng—PZOS—K2O/rai 13.05 ab 8,513 ab 1510 276ab 28.1 18.41
18-6-18 kgN-P_O_-K O/rai 15.16 a 9,037 a 1.684 296 a 282 17.71
27-6-18 ng-PZOS-KZO/rai 15.07 a 8,843 a 1.706 294 a 29.0 17.95
o i e nS i ns . ns
CV (%) 20.45 9.31 16.98 9.51 5.66 5.38

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



154

WANEAT 40 AUTURLAY 3 : 149-158 (2555).

Khon Kaen 3 Khon Kaen 3
(without soil amendment) (with soil amendment)
25000 25000 = 981.77%? +6805.8x + 71185
- . y 7 8x + 7118,
) y=-1545.3x2 +8754x +1325.4 El R?=08593
g 20000 RE = 09862 2 20000
= 15000 2 15000
= =
10000 10000
5000 5000
0 0 T T T 1
0618 9618 18618 27-6-18 0518 9618 18618 27618
Fertilizer apphication (kg N-P20:-K10/rai) Fertilizer application (kg N-P10s-K10/rai)
LK 92-11 LK 82-11
(without soil amendment) (with soil amendment)
= 29000 = 25000
g y=22108: +1319.7x + 62895 B Tl 4 2047 .
B N im B y=-54473x +3947.1x + 81493
2 20000 R* =0.8698 2 20000 RE = 09435
- -
= 15000 =
2 2 15000
10000 10000
5000 5000
0 0
0618 9618 18618 27618 0618 9618 13618 274618
Fertilizer application (kg N-P;0s-K;0/rai) Fertilizer application (kg N-P20:-K10/rai)

Figure 1 Response of two sugarcane varieties, Khon Kaen 3 and LK92-11, to fertilizer application in Ban Phai

soil series

Table 4 Nutrients uptake by sugarcane and nitrogen use efficiency

Varieties Stalks (kg nutrient/rai) Leaves (kg nutrient/rai)  Total (kg nutrient/rai) Yield NUE
N P K N P K N P K (trai) (kg N)
KhonKaen3 837 285 1920a 7.04 116 1086 1540 4.01 30.06a 1420 0.915
LKS211 767 263 1664D 679 106 1043 1446 369 2707b 1269 0882
F-test ns ns > ns ns ns ns ns * ns ns
CV (%) 20.00 10.77 4.08 13.75 3126 1827 1167 16.62 6.50 9.57 6.95

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, SEM: Standard error of mean, NUE: Nitrogen use efficiency
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Table 5 Correlation coefficients between nutrient ratios and sugarcane yield

Mg/P in Ca/Pin Mg/Zn in Ca/Znin Mg/P in Mg/Mn in
stalks stalks stalks stalks green leaves green leaves
Yield 0.714 ** 0.664 ** 0.652 ** 0.628 ** 0.621** 0.590**

Table 6 Nutrient balances in sugarcane fields under different nutrient managements and sugarcane varieties

Treatments Inputs (kg nutrient/rai) Losses (kg nutrient/rai) Balances (kg nutrient/rai)
N P K N P K N P K

Without soil amendment, Khon Kaen 3 variety

0-6-18 kgN- P O K O/rai 0 2.62 15.0 6.40 2.45 14.81 -6.40 0.17 0.19

9-6-18 kgN- P O K Ofrai 9 2.62 15.0 7.83 2.43 16.52 1.17 0.19 -1.62

18-6-18 kgN- P O K Olrai 18 2.62 15.0 7.66 2.16 15.03 10.34 0.46 -0.03

27-6-18 kgN- P O K O/rai 27 2.62 15.0 712 217 21.43 19.88 0.45 -6.43
Without soil amendment, LK92-11 variety

0-6-18 kgN- P O K Olrai 0 2.62 15.0 4.46 212 12.71 -4.46 0.50 2.29

9-6-18 kgN- P O -K O/ra| 9 2.62 15.0 5.74 2.19 12.46 3.26 0.43 2.54

18-6-18 kgN- P O K O/rai 18 2.62 15.0 9.90 2.66 13.14 8.10 -0.04 1.86

27-6-18 kgN- P O K Olrai 27 2.62 15.0 9.52 3.00 20.39 17.48 -0.38 -5.39
With soil amendment, Khon Kaen 3 variety

0-6-18 kgN- P O K O/rai 10.80 6.02 18.30 6.92 3.06 18.80 3.88 2.96 -0.50

9-6-18 kgN- P O K O/rai 19.80 6.02 18.30 10.09 3.39 21.58 9.71 2.63 -3.28

18-6-18 kgN- P O K Olrai 28.80 6.02 18.30 9.56 3.03 20.42 19.24 2.99 -2.12

27-6-18 kgN- P O K Ofrai 37.80 6.02 18.30 11.35 413 25.03 26.45 1.89 -6.73
With soil amendment, LK92-11 variety

0-6-18 kgN- P O K Olrai 10.80 6.02 18.30 7.65 2.97 20.73 3.15 3.15 -2.43

9-6-18 kgN- P O -K O/ra| 19.80 6.02 18.30 7.73 2.54 15.77 12.07 3.48 2.53

18-6-18 kgN- P O K O/rai 28.80 6.02 18.30 8.68 3.14 19.38 20.12 2.88 -1.08

27-6-18 kgN- P O K Olrai 37.80 6.02 18.30 7.68 2.49 18.53 30.12 3.53 -0.23
Mean 18.90 4.32 16.65 8.02 2.74 17.92 10.88 1.58 -1.27
SEM 2.95 0.44 0.43 0.44 0.14 0.92 2.66 0.37 0.75

SEM : Standard error of mean
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Table 7 Analysis of marginal rate of return of sugarcane production under different nutrient managements

Treatments Yield Cost Income Benefit MRR
(t/rai) (Baht/rai) (Baht/rai)  (Baht/rai) (%)
Without soil amendment, Khon Kaen 3 variety
0-6-18 ng—PZOS—KZO/rai 8.64 4,314 10,795 6,481 -
9-6-18 ng—P2OS—KZO/rai 12.35 5,621 15,433 9,811 255
18-6-18 ng—P2OS—KZO/rai 13.99 6,327 17,481 11,154 190
27-6-18 ng-PQOS-KZO/rai 11.52 5,842 14,394 8,552 D"
Without soil amendment, LK92-11 variety
0-6-18 ng—P2OS—KZO/rai 8.30 4,217 10,376 6,159 -
9-6-18 ng—P2OS—KZO/rai 8.40 4,477 10,501 6,024 D
18-6-18 ng-PQOS-KZO/rai 13.65 6,230 17,063 10,832 274
27-6-18 ng-PQOE-Kzo/rai 14.64 6,747 18,294 11,647 138
With soil amendment, Khon Kaen 3 variety
0-6-18 ng-PQOS-KZO/rai 12.52 7,591 15,650 8,059 -
9-6-18 ng-PQOE-Kzo/rai 18.07 9,432 22,590 13,158 277
18-6-18 ng—ons—KZO/rai 17.43 9,477 21,789 12,312 D
27-6-18 ng—PZOS—KZO/rai 19.06 10,179 23,820 13,641 189
With soil amendment, LK92-11 variety
0-6-18 ng-PZO5-K2O/rai 11.71 7,357 14,641 7,285 -
9-6-18 ng—PZOS—KZO/rai 13.38 8,071 16,726 8,655 192
18-6-18 ng—PZOS—KZO/rai 15.57 8,937 19,465 10,528 216
27-6-18 ng—P2OS—KZO/rai 15.06 9,020 18,826 9,806 D

"indicates to the dominated treatment.
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