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The Development of Site-specific Nutrient Management Recommendations for Sugarcane Culture
in Kamphaeng Saen Soil Series, Central Western Region of Thailand
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Abstract

This research aims to develop the site-specific nutrient recommendation and the scope for devising site-
specific macronutrient recommendations for sugarcane in Northeast Thailand’s central western region. We further
investigate optimal nutrient management for profit maximisation. The nutrient recommendations used here were created
from DSSAT (Decision Support System for AgroTechnology Transfer), usingspatial soil data, climate, management,
genetic coefficient and tailored fertilizer mixes generating various nitrogen rates specific to each study site. The
proposed nutrient regimes were validated using experimental growth plots. The two original recommendations (based
on soil analysis for sugarcane from DOA (Department of Agriculture (T1) and site-specific nutrient recommendation for
sugarcane in Northeast (T2)) were compared to the DSSAT generated recommendations: site-specific nutrient
recommendations for sugarcane (T3), one-half DSSAT recommended T3 N-rate (T4) and 1.5 times recommended T3
N-rate (T5). The experiment was carried out on plots comprised of the Kamphaeng Saen soil series. The result indicated
that T3 (the DSSAT generated recommendation) did not significantly diverge from average yield of T2 (site-specific

nutrient recommendation for sugarcane in Northeast) for both plant cane and first ratoon cane. However, the DSSAT
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recommendations significantly enhanced the yield over DOA (T1) and local farmer yields. The DSSAT generated
recommendation not only reduced the cost of fertilizer, but resulted in increased profit over typical farmer practice.
Therefore, we conclude that the wider use of DSSAT generated nutrient recommendations and applied site-specific
nutrient recommendations for sugarcane in Northeast for similar soisl could enhance sugarcane yield in central western

region.
Keywords: site-specific nutrient management, Kamphaeng Saen soil series, sugarcane, central western region of

Thailand
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Table 1 Nutrient quantity of each treatment for plant cane and first ratoon cane in Kamphaeng Saen soil series, central

western region.

Treatment Nutrient for plant cane (kg/rai) Nutrient for first ratoon cane (kg/rai)

N P,O, K,O N P,O K,O

T1 12 3 12 18 6 18

T2 16 9 24 16 9 24

T3 24 3 12 32 6 18

T4 12 3 12 16 6 18

T5 36 3 12 48 6 18

Farmer’s practice 29 10 0 29 10 0

T1= nutrient recommendation base-on soil analysis for sugarcane from DOA (Department of Agriculture)
T2= site-specific nutrient recommendation for sugarcane in Northeast for similar soil series

T3= site-specific nutrient recommendation for sugarcane in study site (N rate form crop model)

T4= the recommendation N-rate 0.5 times of T3

T5= the recommendation N-rate 1.5 times of T3
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Table 2 Growth of plant cane in Kamphaeng Saen soil series: stalk height and number stalk per area at 4, 8 and 12
months (120, 240, and 360 days after plant).

Treatment 4 months 8 months 12 months
height (cm) stalk/rai height (cm) stalk/rai height (cm) stalk/rai

T1 108.85% 12,328 241.33% 7,359 283.63% 7,370
T2 104.00° 12,688 243.50%° 7,447 298.67° 7,454
T3 109.70%° 12,550 237.00° 7,463 277.10a" 7,401
T4 104.90° 11,799 231.17° 7,265 256.00° 7,130
T5 123.15° 13,175 257.50° 7,846 296.20° 7,790

F-test * ns * ns * ns

CV (%) 9.56 8.98 5.21 10.24 7.66 8.54

* Significant difference at P <0.05, ns non-significant difference.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=0.05.
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Table 3 Cane yield, fresh weight, dry weight and CCS of plant cane in Kamphaeng Saen soil series.

Treatment Cane yield Fresh weight Dry weight CCS
(stalk /rai) (ton/rai) (ton/rai) (%)
T1 7,370 14.92 3.60° 15.88%
T2 7,454 17.89 3.70% 16.43°
T3 7,401 17.00 4.86° 15.11%°
T4 7,130 14.63 4.12%° 15.11%
5 7,790 16.95 4.62% 13.33°
F-test ns ns * *
CV (%) 8.54 15.26 16.34 10.80
Farmer’s practice 7,289 14.35 4.43 14.25

*Significant difference at P <0.05, ns non-significant difference.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=0.05.
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Table 4 Growth of first ratoon cane in Kamphaeng Saen soil series: stalk height and number stalk per area at 4, 8 and
12 months (120, 240, and 360 days after plant).

Treatment 4 months 8 months 12 months
height (cm) stalk/rai height (cm) stalk/rai height (cm) stalk/rai
T1 119.73 16,489 224.53 12,339 227.66 10,074
T2 114.12 17,312 204.83 12,555 218.80 10,159
T3 118.58 15,501 225.27 12,382 251.37 10,921
T4 113.15 15,467 235.67 10,614 244.73 10,489
15 121.13 17,141 211.33 10,879 222.47 10,413
F-test ns ns ns ns ns ns
CV (%) 5.00 10.58 12.01 32.07 11.35 13.57

*Significant difference at P <0.05, ns non-significant difference.

@ﬂﬁ\ﬂiﬁmmﬁ@nﬁﬂuLﬁﬂuﬂixamqﬁmwmﬁmmimrf;fmmwﬁﬂmnﬁﬁ wuzin Lﬁuﬁﬁfafgué’q ViU FNFL T1 Uaz T2
(HANAR 12.61 WA 12.27 fusals muaify) ﬁuﬁmmﬁﬁﬁwm%umﬁlm (LNZANTL T3) W9 AT TR AN
Il lsiuananiadagendy (13.21 susials) mndnssisaniudnaieluwsiazinfunimases (Table 1) 4 Umu”l,mm RbT
T3 ”Lzﬁﬂﬂ”l,u‘lﬁmmumﬂmﬂmmmmi‘u wazgendnludasilgn daudnaleaviesauazTnuinaduadu luie 3 Fuuzhil
Sannsdlluansnetuanniin wiearananldinlunsdlfennelugaiuiiumugy fuushaaneiauazinunaFaus
ﬂ'ﬁmmwfauﬁﬁﬂmﬂi‘”uﬁéwﬁuﬁmﬂﬁ’]LLuzﬁﬁiuTMiL@uﬁiﬁ@ﬂnLmuf«h@mmiﬂ@,ﬂﬁmﬁum@g\ﬂﬂﬁﬁmﬁ'mﬁmQ@ﬁum
81ARNINANZ T USRI ABLIN zimi*uﬁﬁumimm@mﬁﬁmmﬁmL@?ﬂlﬂ@;qﬁfggm Ao iU T5 (14.83 Fustels) Gaduduuzh
imuntun vsiuaziinszsululpnawdu 1.5 wih mmam@;mmmﬁfaﬂmaiuﬁﬁuﬁfawLﬂummmﬂﬂ?mmvl,u‘immuﬁ
@;qndﬁﬁﬁé’uﬁlu 7 daaliniaasyivinludcawsnaesdesnaidandt  mszanAIAREHRUNLIHLENETR81NS
mﬂﬁ’w’ﬁ\imﬂﬁﬂﬂﬂgﬂﬁ@uﬁi’mﬁﬁ (organic matter 1.43%, Total N 0.05%, Exch. K 44.21 mg/kg) aniiu Bunnmesnead
AEUT19g9 (Avai. P 49.83 mg/kg)

memm@mmmumumiﬂmmﬂmmvmﬂmﬁ@@aﬂ@ﬂLmvmammLmuimiuTVfJ”LLmnuu@mﬂq@@ﬂmmm@mm
Nl u,mm@m@mmmﬂmuamﬂ@ﬂmmvammmﬂ@@ﬂﬂ@ﬂﬂivmmmmv 30 ﬁqﬁ%@ﬂﬂuﬂ%mmwuﬁ NIYUATNE UaY
nesanslfisnzaumuan madenfiuanmaiu (yreTund fawn uazassn@na Yoy, 2555)

Table 5 Cane yield, fresh weight, dry weight and CCS of first ratoon cane in Kamphaeng Saen soil series.

Treatment Cane yield Fresh weight Dry weight CCS
(stalk/rai) (ton/rai) (ton/rai) (%)

T1 10,074 12.61° 3.39 12.62

T2 10,159 12.27° 3.18 12.73

T3 10,921 13.21%° 3.01 13.27

T4 10,489 12.15° 2.81 14.82

T5 10,413 14.83° 3.27 14.38
F-test ns * ns ns

CV (%) 13.57 19.47 18.19 12.32

Farmer’s practice” - - - -
*Significant difference at P <0.05, ns non-significant difference. " Farmer’s plot was damaged by fire.

Mean in the same column followed by the same latter are not significantly different by DMRT at P=0.05.
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Table 6 The total cost and income from each treatment for plant cane in Kamphaeng Saen soil series.

Treatment Cane yield CCS Fixed cost Fertilizer cost Total cost Income Net profit
(ton/rai) (baht/rai) (baht/rai) (baht/rai) (baht/rai) (baht/rai)

T1 14.92 15.88 8,196 706 8,902 10,582 1,680

T2 17.89 16.43 8,196 1,297 9,493 12,665 3,172

T3 17.00 15.11 8,196 1,010 9,206 12,034 2,828

T4 14.63 15.11 8,196 706 8,902 10,375 1,473

T5 16.95 13.33 8,196 1,618 9,814 11,988 2,174

Farmer's practice 14.35 14.25 8,196 1,738 9,934 10,174 240

Table 7 The total cost and income from each treatment for first ratoon cane in Kamphaeng Saen soil series.

Treatment Cane yield CCS Fixed cost Fertilizer cost Total cost Income Net profit
(ton/rai) (baht/rai) (baht/rai) (baht/rai) (baht/rai)  (baht/rai)

T1 12.61 12.62 4,196 1,103 5,299 8,947 3,648

T2 12.27 12.73 4,196 1,297 5,493 8,710 3,217

T3 13.21 13.27 4,196 1,458 5,654 9,373 3,719

T4 12.15 14.82 4,196 1,052 5,248 8,641 3,393

T5 14.83 14.38 4,196 1,863 6,059 10,515 4,456

Farmer's practice” - - 4,196 1,738 5,934 - -

K Farmer's plot was damaged by fire.
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