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Abstract

The North is another important sugarcane growing area in Thailand. Although
sugarcane production technology is currently highly efficient, there is still relatively little
research on fertilizer management specific to soil characteristics. Therefore, this research aims
to find guidelines for area-specific or soil-type-specific sugarcane fertilizer management, tested
on the Kamphaeng Phet soil series. The study compares 4 fertilizer management methods: T1
= using fertilizer according to the area-specific sugarcane fertilizer recommendations for the
Kamphaeng Phet soil series, T2 = using fertilizer based on the Department of Agriculture's soil
analysis for sugarcane, T3 = using fertilizer according to farmers' practices, and T4 = using
integrated fertilizer management according to the T1+T2 method in Khon Kaen 3 sugarcane
variety, both for planted and ratoon sugarcane. Growth data collected included height and
number of stalks at 4, 6, 8, and 10 months. Yield data collected at 12 months included yield
per rai, sugar yield per rai, and C.C.S. value. And evaluate the economic returns from the
2024/2025 sugarcane price (1,160 baht/ton: Sor., 2024). The research results showed that the
growth of all formulas was not statistically different (P>.05) at all stages, both for planted and
ratoon sugarcane. For planted sugarcane, formula T1 had the highest average yield (23.33 tons
per rai), which was higher than formulas T2, T3, and T4 (20.16-20.20 tons per rai). Sugar yield
per rai and C.C.S. values Highest in the T3 recipe (2.74 tons C.C.S. per rai and 13.25 C.C.S.) For

the T4 ratoon cane, the highest average yield (16.31 tons per rai) and sugar content (2.72 tons
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C.C.S.) were obtained. /rai) was higher than the T1, T2, and T3 recipes (14.06-14.72 tons per
rai). As for the C.C.S. value, for all ratoon cane formulations tested, there was no statistically
significant difference. The economic return for T1 was the highest in terms of yield and profit
per unit area because it had the lowest fertilizer cost per rai (501.79 baht per rai) compared to
formulation T3 (the farmers' original method, 1,512 baht per rai). In conclusion, using fertilizer
according to the specific fertilizer recommendations for the soil series can reduce production

costs (fertilizer) and provide higher net returns.

Keywords: Site-specific nutrient management; Sugarcane; Kamphaeng Phet series (Kp);

Northern region of Thailand
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sudunsaunansdadunans (pH 6.0-7.0) imsszuneinaviunans otnduiudidaumnzey
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wanaeuld, Table 1) iloUsziliussiuaugauauysalvesiuLaziMUAUS 1NN N TUAN LA
agsiunnaes AuaauTinuleiideddluwiasuiaen (Table 2, Table 3) Hadasugnuazdosne
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Table 1. Chemical property of soil before and after the experiment of plant cane and ratoon cane

Cane type Plant cane Ratoon cane
Soil pH (1:1) oM Avai.P Avai.K pH (1:1) oM Avai.P Avai.K
property (g/ke) (mg/kg) (mg/kg) (g/kg) (mg/ke) (mg/kg)
Before 7.22 (neutral) 22.8 (M) 776 (VH) 175 (VH) 7.05 (neutral) 18.7 (M) 332 (VH) 178 (VH)

—————————————— After experiment ------------------ --—-————-After experiment -----—----------

Tr1 6.20 (slightly acid) ~ 17.8 (M) 911 (VH) 100 (H) 6.53 (slightly acid) ~ 16.2 (M) 467 (VH) 300 (VH)
Tr2 6.44 (slightly acid) ~ 17.9 (M) 1026 (VH) 142 (VH) 6.86 (neutral) 14.5 (ML) 353 (VH) 181 (VH)
Tr3 6.20 (slightly acid) ~ 16.1 (M) 1017 (VH) 97 (H) 6.95 (neutral) 15.5 (M) 414 (VH) 290 (VH)
Trd 6.55 (neutral) 159 (M) 1007 (VH) 82 (M) 6.89 (neutral) 13.4 (ML)~ 316 (VH) 270 (VH)

VH =very high, H =high, M =medium, ML =moderately low

maLLmumimaaaLLwajmamyjaﬁuuﬁaﬂ (Randomized Complete Block Design ; RCBD) 4
frfumsnaaes $1uU 4 61 YuIakamAaIuAaZ3Y 10 x 12 1WA SYBuRazIed 1.6 WLNS
sworUgn 50 WuRluns d3uneaes tiud T1=mslilenuduusiledosaniziuiidmiuyniu
MUNaLNYs (Table 4) (@901, 2565) T2=n154 YR Ins18riAudSUso8veINTUININITNYAT

(nsuAvINITNEAS, 2564) T3=n5lddena3sufiRveanunIns way Ta=n1slodaluunaunanuny
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MNUATHFANENS

Table 2. Nutrient quantity of each treatment for plant cane and ratoon cane in Kamphaeng

Phet series, Northern region

Treatment Nutrient for plant cane (kg/rai) Nutrient for ratoon cane (kg/rai)
N P,O; K,O N P,Os K,O

T1 6 3 6 6 3 6

T2 12 3 6 15 3 6

T3 14 11.5 9 14 11.5 9

T4 21 3 6 21 3 18

Table 3. Fertilizer quantity of each treatment for plant cane and ratoon cane in Kamphaeng

Phet series, Northern region

Treatment Fertilizer for plant cane (kg/rai)* Fertilizer for ratoon cane (kg/rai)
16-20-0  46-0-0 0-0-60 15-7-18 16-20-0  46-0-0  0-0-60  15-7-18
T1 14.40 7.52 9.60 - 14.40 7.52 9.60 -
T2 14.40 20.00 9.60 - 14.40 26.24 9.60 -
T3 40.00 - - 50 40.00 - - 50
T4 14.40 38.80 9.60 - 14.40 38.80 28.80 -

*16-20-0=17,300 THB/ton, 46-0-0=15,600 THB/ton, 0-0-60=14,100 THB/ton, 15-7-18=16,400 THB/ton
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Table 4. Site-specific Nutrient Management Recommendations for Sugarcane Culture for

Kamphaeng Phet series (Kp) (soil group 33)

Recommended N-P,05-K,O amount according

to soil fertility status (kg /rai)
Soil series Water Management/Yield Forecast

Major Very
Low | Moderate | High
nutrient low
N 24 14 6 Water along the furrows.
Expected yield: 20.3 - 20.9 tons/rai
Kamphaeng Phet P,0s 6 6 3 P Y
Initial yield 8,112.4 - 9,456.0 baht/rai
series: Kp _ _
K,O 12 12 6 Always include organic matter and do not burn
sugarcane leaves.

Source: Suchada, 2022

a ¢
WEILESIVTIE
a a 14 o v 1 1
nssyAulndIuANgazIUIudusals
N3350 8ANLUINIIAILUEENS 4 drsunaaes Lilddwalinisiasgifulavesdas
wANAe uMNeadaA (Table 5 and Table 6) inuANgIwazduIUAWAals Tuynsseznaasayiuls
gniiundesUgneny 6 wieu Inudnisdannsdelusiisu T1 (Mslidemumuuzindedasaniziug
AMSUYARUANINGS; gVIA7, 2565) deralinuvuIwiuYesdssaudoiuNINAgn (20,120 f
Aols) 509891 Ao FASU T3 T4 uag T2 mua1du Mafdagiiuinnsiasyiulaniemiuadunagnig
wannavasdeslunnifunaaedianuuanssiudeutdnadey esnUsunasmesivimaen

L4 =

luduneudgniiuTunuAeud1aieane (Table 1) aan1siasyiavlanisauaduluszezusn
(Vegetative growth) Lwiazﬁw%’ué’mwﬂleuImLaauiaaﬁuﬁawﬁwqq UsznounuauURnunaunIsnnass
fUsinudunieinguiunarsdsamnsovanudeslvlulasiauunfivldluszezusnvesnsiaigiivla
PrafidosUgniinsiapiulamssugdiu (290 Sundsugn) mslidellasiauludnfigeazdamae
N138EMVRIEIAU (ASENIPIvIRYlIw, 2542; e3ens Leanani, 2556) Tulpsiauehewdfiaiimin
sodvesdesusdlifinardensunnnedadudnuazananifusnITuLaziuAnTIx LaYSpEALABUALDS
Giaﬂ'%mmmGﬂuiml,ﬁ]uﬁiﬁ%’wmﬁaaLﬁaﬂﬂé’qﬁuagﬁuﬂﬁaﬁm iy ATAuTeNRY wagNINIEaNe
Av0UTHeY (9550FYg 2ANAILI, 2552) uonanhSamuIns s olsanasegadaauly
01y 4 Weuluaufiseny 8 (Weu Mellaenndasnurnnnaiydvlavesdesiissaznisunnne (150

Tu) vasnuunden liauysalagmgasnisianznionauysalinsyulaiazidng seerd19Uaes
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Table 5. Growth of plant cane in Kamphaeng Phet series: stalk height and number stalk per
area at 4, 6, 8, 10 and 12 months

4 months 6 months 8 months 10 months 12 months

Treatment height stalk/rai  height stalk/rai  height stalk/rai  height stalk/rai  height  stalk/rai

(cm) (cm) (cm) (cm) (cm)
T1 51.9 27,653 1422 20,120b 2550 19,580  294.6 19,700  361.2 12,360
T2 50.4 27,813 1424  17,260a  254.7 20,787 2934 19,793  368.0 10,993
T3 54.4 27,500 1439 19,607b 2498 20,807  287.6 19,673  350.8 11,813
T4 55.1 28,513  151.0 19,287b 2483 20,193  286.0 19,507  359.2 11,000
P 0.325 0.689 0.760 0.022 0.731 0.551 0.523 0.983 0.689 0.523
F test ns ns ns * ns ns ns ns ns ns

* Significant difference at P<.05, ns non-significant difference.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=.05.

Table 6. Growth of ratoon cane in Kamphaeng Phet series: stalk height and number stalk per
area at 4, 6, 8, 10 and 12 months

4 months 6 months 8 months 10 months 12 months

Treatment  height' stalk/rai  height  stalk/rai  height  stalk/rai  height  stalk/rai  height  stalk/rai

(cm) (cm) (cm) (cm) (cm)
T1 - 20,307 199.9 21,967 208.6 21,013 222.6 17,833 259.2 11,160
T2 - 20,447 193.6 21,753 202.7 20,627 217.1 17,573 259.3 11,267
T3 - 18,867 200.7 21,207 210.0 20,940 2253 17,880 256.0 10,967
T4 - 20,920 202.4 21,847 206.2 20,780 2235 17,987 250.1 12,033
P - 0.531 0.324 0.869 0.710 0.985 0.445 0.962 0.812 0.965
F test - ns ns ns ns ns ns ns ns ns

* Significant difference at P<.05, ns non-significant difference.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=.05.
1At 4 months, the ratoon canes are lateral spreading. They will grow straighten around 5-6 months, so it's not possible to

measure their height at 4 months.

NANAALAZBIAUTENOUNANER

nsdansdemunuamisiuugiin 4 d¥unaass daalidesugniiaiadsnandnsols
uAnF1aUN9ERA (P=.033) (Table 7) Tneshiu T1 Wnandnedesieolsgefignindu 23.33 dusiols
599891 7B F15U T3, T2 uar T4 FeilAaasnananuszana 20 dusdels Swmudodannin T1 dwa

TAduudusialigeigaaiy (12,360 Au/ls) Tuvagidiudug dusiadiuududelsiidesndn

Y
A

Uszanad 1,000 siusials Meilillesaindnaiusinermsiuandenuluwsiagaiugin (N:PK) dndu

5190MMIINANLUAISY T1 Tdndu 2:1:2 dwalvdesugniinisunnnie as19ddu wavnisavay
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neauaIdUTReeyeantldn wiinlulasiauazdunuimdifglunisiaigiulariawsn walugag
speymIbagnuarddesdosdeanslulasiautasreanedaluiinaiauga Wofiansamandn
whanastels wuin 13y T3 Winandathaagsign (2.74 fu C.CSsols) sosaunie sy T1 (2,51
fiu C.C.S.eiols) T2 (2.43 diu C.C.Ssiols) wa T4 (1.18 fu C.CSspls) mudiu wuifeafurads
C.CS. #infu T3 fiAades C.CS. geiign (13.25) sesaande M3y T2 (11.98) T1 (10.77) uag T4
(8.92) Muddu nanAatnauazel C.CS. figefianlusiiu T3 WunamanuSnalwunaidendigs
Viqmﬁaﬁauﬁ’uﬁﬁuﬁuﬂ (9 kg-K/rai) IWme%uﬁwmwé’ﬂiumié’aLﬂﬁwﬁLLazm?{aué’wsgIﬂia
nnluluuiladeazauomnsludy lneviuihiidusnssdueulsdlunssuaunswnangvosity
wardunumdrdalunsmusueutusezenududuresesaludansluwadiinluvesiiy aiswal
et al, 2021 vnedishiu Ta Thiwidnduan (20.16 Fusield) wandatea (1.81 du C.CSsald) uas
A1 C.CS. (8.92) fitgn aiidlesarnsiisu Ta fusmalulasiaugandndinfudug Joilisesdanis
Wiydulameiuddueenluiaiilussezuniuazan SesvpzidostsFuazamima tvdnuiae
dintudisadntiostisesdesnmslulaauuiunarudldimradonlulunuiiganiiszesdu (o

gvs Leanan, 2556)

Table 7. Cane yield and yield components of plant cane in Kamphaeng Phet soil series.

Yield Sugar Brix Polarization Fiber
Treatment - stalic/rai (ton/rai)  (ton CCS/rai)  (%cane) (%cane) (%cane) Pulty CC5.
T1 12,360 23.33b 2.51b 18.81 15.03 11.59 79.88 10.77b
T2 10,993 20.20b 2.43b 18.81 15.82 10.02 84.07 11.98b
T3 11,813 20.72b 2.74b 20.34 17.38 1034 8532 13.25c
T4 11,000 20.16a 1.81a 17.74 13.19 11.66 74.35  8.92a
P 0.523 0.033 0.022 0.000 0.000 0.001 0.000  0.000
F test ns * * *% *% *% *% *%

**Significant difference at P<.01, *Significant difference at P<.05, ns non-significant difference.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=.05.

dmsudesnonanisnaasuandliiuin Suauduaelslufinnuuwansiesiunisaif
(P=.965) uiinandnsialsiauuanssiuneada (P=.026) lagd13u T4 (MITANTUERUUNALINETY
s¥mi1e T14T2) Widiedenandndeogsiian (16.31 duslels) sesaaunfie T1 T2 wag T3 A manan
solsUszanm 14-15 dusiels Flhifuindndruvedlulpsiaunasinunadouiigeiigalusiiu Ta (N
21:18) dwasismsiasaiulamednudfunaznsavautminanvesdesneld osmnlulasiauuas

Inunasnaziinasdonsiudmina1vesy (9350fwg WANAILTIY, 2552) d0AAGOIIUTIEIUYDS
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Ingram and Hilton, 1986 dndiuvasdelulasaunazlnunadouilndifssiudinasion1siasaiuls

'
[y =< o o

LATNANANDYBENNNYAAL TIANSU T4 a1uauansunals (12,033 ausiols) wavkanan (16.31 fAu

o

1% '
] [

fals) N1gendinsudug NEdadulnwadeuinitgediaaumi uasiidnfsnandinseiuiisinid

| a LY 3 Yo a da X [ 1 a ' 2 = '
Wity winlddnimandaiiuduluiniu T4 ihasiinainnsnevausssieUSinalnunaidoy we
WaRsaNandnuIea waza1 C.C.S. ndunudi ynssunaasdliiinnuuanieiuneada agisls
[ a H ! o o < v a1 d' = el ] v o o A 1 '
Anunandniiaanazal C.C.S. veuinsu T4 AdullmgaandiaiuTsuiisuiumuaug 91308137
TunsdlvesdanensiivsnnusiguaniAsutgs Aludwalinisasyivlaluszessne aaonau
NNANAN I LANANAY YisoraNAnTeIdaunalin1InaUaUDodnIelulnSAULINATY us
Junmsiiuduresmandsludnsannee 1uldinludiuwresdesmnetiuudazidgssesunuazan minly
Aulivsinadulasiauiigs fivazanunsagadululasaulldiienissyiulaluuisdinvesddiu (a9

gvs leanann, 2556; Fageria et al., 2011)

Table 8. Cane yield and yield components of ratoon cane in Kamphaeng Phet soil series.

Treatment  stalk /rai Yield Sugar Brix Polarization Fiber Purity C.C.S.

(ton/rai)  (ton CCS/rai)  (%cane) (%cane) (%cane)

T1 11,160 14.06a 2.29 23.84 20.85 9.73 87.47 16.27
T2 11,267 14.52a 2.35 23.92 20.83 9.77 87.05 16.19
T3 10,967 14.72a 2.40 24.08 21.03 9.91 87.34  16.36
T4 12,033 16.31b 272 23.99 21.21 9.91 88.43 16.63
P 0.965 0.026 0.561 0.801 0.494 0.925  0.015 0.334
F test ns * ns ns ns ns ns ns

*Significant difference at P<.05, ns non-significant difference.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=.05.

ynSeuiisunandnduiudusielsfiszesiAuivivesugnuazdosne wuin fUTunsd
TndiAssrudoudnaunn luvaziidadenandndolsvesdestgnganindesnesgiedniau andeya
nanAmadstividiuinanamininduandasnearanasandostgnuszamd evas 20 Madtuagiy
Jaduvontug maguainu waznsdanslivnzaumuanmnadendiunnsneiu (yrasuns Ao

WAYIINAND Ye5ITY, 2555)
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(T1)

Table 9. The total cost and income from each treatment for plant cane in Kamphaeng Phet

soil series.
Treatment  Yield CCS  Fixed cost Fertilizer cost Total cost  Income Net profit  Fertilizer
(ton/rai) (bath/rai) (bath/rai)  (bath/rai)  (bath/rai)  (bath/rai) (%)
T1 2333  10.77 8,500 501.79 9,002 32,869 23,868 5.57
T2 20.20 1198 8,500 696.48 9,196 28,808 19,612 7.57
T3 20.72  13.25 8,500 1,512.00 10,012 29,926 19,914 15.10
T4 20.16 8.92 8,500 989.76 9,490 27,871 18,381 10.43

dmsudeena (Table 10) /13U T4 (Msladouuunaunauniais T1+T2) inanauwnuans

18 v a Y

1 ! dl a v 1 a v a @) 14 v a &
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Table 10. The total cost and income from each treatment for ratoon cane in Kamphaeng Phet

soil series.
Yield Fixed cost  Fertilizer cost  Total cost Income Net profit  Fertilizer
Treatment (ton/rai) € (bath/rai) (bath/rai) (bath/rai)  (bath/rai)  (bath/rai) (%)
T1 14.06  16.27 4,000 501.79 4,502 20,491 15,989 11
T2 1452  16.19 4,000 793.82 4,794 21,145 16,351 17
T3 14.72  16.36 4,000 1,512.00 5,512 21,472 15,960 27
T4 16.31  16.63 4,000 1,260.48 5,260 23,854 18,593 24
g3y
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v '
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