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Plant Nutrients Management for Sugarcane Grown on Calcareous
Soil : Smatat Similar Soil Series
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Abstract : The response of sugarcane to nutrient management in smatat similar soil
series, calcareous soil had been investigated. This study aimed to get the
recommendation of optimum fertilizer application for sugarcane grown on calcareous
soil. The experiment was conducted on smatat similar soil series in farmer field at Takfa
district, Nakhonsawan Province. An experiment 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, 3-6-6, 6-6-6
and 9-6-6 kg N-P,Os-K,O/rai. The results showed that sugarcane variety significantly
affected sugarcane yield. The sugarcane grown on smatat similar calcareous soil without
using soil amendment showed yield at 8.4 and 6.31 t/rai in plant cane and ratoon cane,
respectively. Using sulfur as a soil amendment was able to raise sugarcane yields to 8.6
t/rai and 6.53 t/rai in plant cane and ratoon cane, respectively. A comparison between
two varieties showed that clone 94-2-106 had higher production potential than LK92-11
variety. Averange yield of clone 94-2-106 were 10.1 t/rai in plant cane and 6.15 t/rai in
ratoon cane while averange yield of LK92-11 variety were 7.0 t/rai in plant cane and
6.45 t/rai in ratoon cane. The optimum fertilizer application for plant cane and ratoon
cane for clone 94-2-106 variety and LK92-11 variety without using sulfur and 100 kg/rai
of sulfur should be at 3-6-6 kg. kg N-P,05-K,O/rai. which was most maximize beneficial

investment.
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Table 1 Characteristics of Smatat Similar Soil Series at Nakhon Sawan Province

before planting cane in 2013/2014.

Depth (cm) pH;.; water OM (%) Avai. P (mg/kg)  Exch. K (mg/ke)

0-20 8.17 261 20 203

20-50 7.40 212 7 105




Table 2 Average millable cane diameter (mm.) planting cane of Smatat Similar

Soil Series at Nakhon Sawan Province in 2013/2014.

Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) |94-2-106 LK92-11 | Average | 94-2-106 ~ LK92-11 | Average | Average
kg N/rai (b1) (b2) (c, a1) (b1) (b2) (c, a2) (o*
0 31.84 29.82 30.83 30.17 29.55 29.86 30.35
3 31.19 29.34 30.27 30.52 29.17 29.85 30.06
6 30.19 29.80 30.00 30.50 30.53 30.52 30.26
9 31.84 30.54 31.19 29.96 29.99 29.98 30.59
Average (b) 31.26 29.88 30.29 29.81
Average (a) 30.57 30.05
CV@ =36 % CV(b)= 33% CV(c)=32%
Means followed by the same letter within a column are not significantly different at 5% level
of probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of
probability, **: Significant at 1% level of probability, ns: Not significant
Table 3 Average millable cane (stalk/rai.) planting cane of Smatat Similar Soil Series
at Nakhon Sawan Province in 2013/2014.
Without soil amendment (al) With soil amendment (a2)
Nitrogen () | 94-2-106  LK92-11 | Average | 94-2-106 LK92-11 | Average | Average
kg N/rai | (b1) (b2) (c, al) (b1) (b2) (c, a2) (o




0 7,111 8,952 8,032 7,349 9,841 8,595 8,314
3 7,285 8,762 8,024 6,921 8,492 7,707 7,866
6 7,175 8,111 7,643 7,444 8,841 8,143 7,893
9 7,492 8,524 8,008 7,254 8,873 8,064 8,036
Average (b) | 7,266 b 8,587 a 7,242 b 9,012 a
Average (a) 7,927 8,127
CV()=51% CV(b)=80% CV(c)=58%
Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,
** . Significant at 1% level of probability, ns: Not significant
Table 4 Average cane yield (ton/rai) planting cane of Smatat Similar Soil Series at
Nakhon Sawan Province in 2013/2014.
Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) | 94-2-106 ~ LK92-11 | Average | 94-2-106  LK92-11 | Average | Average
ke N/rai (b1) (b2) (c, a1) (b1) (b2) (c, a2) (0!
0 9.4 6.5 8.0 9.5 7.0 8.3 bc 8.2
3 10.5 6.8 8.6 11.4 7.4 9.4 a 9.0
6 10.3 6.6 8.5 9.6 6.2 79c 8.2
9 10.3 7.1 8.7 10.2 7.5 8.9 ab 8.8
Average (b) 10.2 a 6.7b 10.1a 7.0b
Average (a) 8.4 8.6

V(@=72% CV(b)=337%

CV(c)=87%

Means followed by the same letter within a column are not significantly different at 5% level

of probability using Duncan Multiple Range Test (DMRT), * :

Significantly at 5% level of




probability, ** : Significant at 1% level of probability, ns: Not significant

Table 5 Average brix (%) planting cane of Smatat Similar Soil Series at Nakhon Sawan

Province in 2013/2014.

Without soil amendment (al) With soil amendment (a2)
Nitrogen (C) | 94-2-106 ~ LK92-11 | Average | 94-2-106  LK92-11 | Average | Average
kg N/rai (b1) (b2) (c, a1) (b1) (b2) (c,a2) | (@
0 20.8 20.3 20.6 21.4 19.7 20.6 20.6
3 20.5 19.9 20.2 20.7 20.2 20.4 20.3
6 20.9 20.6 20.7 20.4 19.8 20.1 20.4
9 20.4 19.8 20.1 20.5 20.0 20.3 20.2
Average (b) 20.7 20.2 20.7 19.9
Average (a) 20.4 20.3
CV@=11 % CV(b)=33 % CV(c)=28%
Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,
** . Significant at 1% level of probability, ns: Not significant
Table 6 Average plant height (cm.) ratoon cane of Smatat Similar Soil Series at
Nakhon Sawan Province in 2014/2015.
Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) | 94-2-106 LK92-11 Average | 94-2-106 LK92-11 | Average | Average
kg N/rai (b1) (b2) (c, a1) (b1) (b2) (c, a2) (o*
0 201 152 176 193 149 171ab 174
3 194 166 180 190 161 176ab 178
6 191 152 172 190 148 169b 171
9 189 166 178 201 162 182a 180
Average (b) 194a 159b 194a 155b
Average (a) 176 174




CV@=76% CV(b)=22% CV(c)=52%

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

** . Significant at 1% level of probability, ns: Not significant

Table 7 Average millable cane (stalk/rai.) ratoon cane of Smatat Similar Soil Series

at Nakhon Sawan Province in 2014/2015.

Without soil amendment (a1) With soil amendment (a2)
Nitrogen (c) | 94-2-106 ~ LK92-11 | Average | 94-2-106  LK92-11 | Average | Average
kg N/rai (b1) (b2) (c, al) (b1) b2) | (a2 | ©
0 8,191 10,318 9,254 8,302 10,889 9,595 9,425
3 7,444 10,682 9,063 8,920 11,190 10,055 9,559
6 7,397 10,603 9,000 8,825 10,635 9,730 9,365
9 8,158 10,254 9,206 8,524 10,556 9,540 9,373
Average (B) 7,798b 10,464a 8,643b 10,817a
Average (A) 9,131 9,730
CV(@=326% CV(b)=135% CV(c)=8.6%
Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,
** . Significant at 1% level of probability, ns: Not significant
Table 8 Average millable cane diameter (mm.) ratoon cane of Smatat Similar Soil
Series at Nakhon Sawan Province in 2014/2015.
Without soil amendment (al) With soil amendment (a2)
Nitrogen () [94-2-106 LK92-11 | Average [94-2-106 LK92-11 | Average | Average
kg N/rai (b1) (b2) (c, al) (b1) b2) | (ca2) | (@




0 2593 25.87 25.90 26.02 25.13 25.58 25.74
3 26.45 26.78 26.61 26.04 25.95 26.00 26.31
6 26.28 2597 26.12 25.87 26.04 25.96 26.04
9 26.65 26.14 26.39 26.83 26.11 26.47 26.43
Average (b) 26.33 26.19 26.19 2581
Average (a) 26.26 26.00
CV(@=19 % V()= 34% CV()=23%
Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,
** . Significant at 1% level of probability, ns: Not significant
Table 9 Average cane yield (ton/rai) ratoon cane of Smatat Similar Soil Series at
Nakhon Sawan Province in 2014/2015.
Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) | 94-2-106 LK92-11 | Average | 94-2-106  LK92-11| Average | Average
kg N/rai (b1) (b2) (c, al) (b1) (b2) (c, a2) (©)*
0 6.28 6.29 6.29 6.20 6.71 6.46 6.38
3 5.43 7.25 6.34 6.64 7.03 6.84 6.69
6 5.87 6.42 6.15 6.37 5.90 6.13 6.14
9 6.20 6.76 6.48 6.84 6.53 6.68 6.58
Average (b) 5.95 6.68 6.15 6.45
Average (a) 6.31 6.53

V(@ =238% CV(b)=196% CV(c)=124%

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

Table 10 Average brix (%) ratoon cane of Smatat Similar Soil Series at Nakhon Sawan




Province in 2014/2015.

Without soil amendment (al)

With soil amendment (a2)

Nitrogen (c) | 94-2-106 LK92-11 Average 94-2-106 LK92-11 | Average | Average
kg N/rai (b1) (b2) (c, al) (b1) (b2) (c, a2) (o*
0 21.6 21.0 213 215 20.7 21.1 21.2
3 20.8 20.0 20.5 20.5 20.0 20.3 20.4
6 20.9 20.0 20.6 214 20.0 20.7 20.3
9 21.1 20.0 20.7 19.6 20.8 20.2 20.5
Average (b) 21.1 20.4 20.8 20.4
Average (a) 20.8 20.6

V(@) =94%

CV(b) =49 %

CV () =35%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), * :

Significantly at 5% level of probability,

** . Significant at 1% level of probability, ns: Not significant




Table 11 Analysis of marginal rate of return of sugarcane production under different

nutrient managements planting cane of Smatat Similar Soil

Treatments Yield Cost Income Benefit MRR

(ton/rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)

Without soil amendment, Clone 94 - 2 - 106

0-6-6 kgN-P,05-K,O/rai 9.4 4,546 9,964 5,418
3-6-6 kgN-P,05-K,O/rai 10.5 5043 11,130 6,087 135
6-6-6 kgN-P,05-K,O/rai 10.3 5112 10918 5,806 D
9-6-6 kgN-P,05-K,O/rai 10.3 5246 10,918 5,672

Without soil amendment, LK92-11 variety

0-6-6 kgN-P,05-K,O/rai 6.5 3,589 6,890 3,301
3-6-6 kgN-P,05-K,O/rai 6.8 3,822 7,208 3386 36
6-6-6 kgN-P,05-K,O/rai 6.6 3,891 6,996 3,105 D
9-6-6 kgN-P,05-K,O/rai 7.1 4,190 7,526 3,336

With soil amendment, Clone 94 - 2 - 106

0-6-6 kgN-P,05-K,O/rai 9.5 7,479 10,070 2,591
3-6-6 kgN-P,05-K,O/rai 11.4 8,200 12,084 3,844 165
6-6-6 kgN-P,05-K,O/rai 9.6 7,781 10,176 2,395 D
9-6-6 kgN-P,05-K,O/rai 10.2 8,113 10,812 2,699

With soil amendment, LK92-11 variety
0-6-6 kgN-P,0s-K,O/rai 7.0 6,654 7,420 766
3-6-6 kgN-P,05-K,O/rai 7.4 6,920 7,844 924 59
6-6-6 kgN-P,0s-K,O/rai 6.2 6,659 6,572 -87 D




9-6-6 kgN-P,05-K,O/rai 7.5 1,222 7,950 728

D = Dominated treatment

Table 12 Analysis of marginal rate of return of sugarcane production under different

nutrient managements ratoon cane of Smatat Similar Soil

Treatments Yield Cost Income Benefit MRR

(ton/rai)  (Baht/rai)  (Baht/rai) (Baht/rai) (%)

Without soil amendment, Clone 94 - 2 - 106

0-6-6 kgN-P,0s-K,O/rai 6.28 3516 6,657 3,140
3-6-6 kgN-P,05-K,0/rai 5.43 3,370 5,756 2386 D
6-6-6 kgN-P,05-K,O/rai 5.87 3,650 6,222 2,572 66
9-6-6 kgN-P,05-K,O/rai 6.20 3,893 6,572 2,679

Without soil amendment, LK92-11 variety

0-6-6 kgN-P,0s-K,O/rai 6.29 3,520 6,667 3,148
3-6-6 kgN-P,05-K,0/rai 7.25 3,971 7,685 3,715 126
6-6-6 kgN-P,05-K,O/rai 6.42 3,832 6,805 2,974 D
9-6-6 kgN-P,05-K,O/rai 6.76 4,078 7,166 3,088

With soil amendment, Clone 94 - 2 - 106

0-6-6 kgN-P,05-K,O/rai 6.20 6,390 6,572 182
3-6-6 kgN-P,05-K,O/rai 6.64 6,669 7,038 369 67
6-6-6 kgN-P,05-K,O/rai 6.37 6,715 6,752 37 D

9-6-6 kgN-P,05-K,O/rai 6.84 7,004 7,250 246




With soil amendment, LK92-11 variety

0-6-6 kgN-P,05-K,O/rai 6.71 6,558 7,113 554
3-6-6 kgN-P,05-K,0/rai 7.30 6,887 7,738 851
6-6-6 kgN-P,05-K,O/rai 5.90 6,560 6,254 -306
9-6-6 kgN-P,05-K,O/rai 6.53 6,902 6,922 20

90

D = Dominated treatment

Table 13 Level nutrient of marginal rate of return of sugarcane production planting cane and

ratoon cane of Smatat Similar Soil

plant cane ratoon cane

Treatment Nitrogen Yield Benefit Nitrogen  Yield Benefit
(Kg/rai) (ton/rai)  (Baht/rai)  (Kg/rai) (ton/rai) (Baht/rai)

Without soil amendment
Clone 94 - 2 - 106 3 10.5 6,087 0 6.28 3,140

LK92-11 variety 3 6.8 3,386 3 7.25 3,715

With soil amendment
Clone 94 -2 - 106 3 11.4 3,844 3 6.64 369

LK92-11 variety 3 7.4 924 3 7.30 851




