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Abstract

An effective nutrient management for sugarcane production on sandy soil was
investigated. This aimed to be a guideline of fertilizer recommendation for sugarcane
production on sandy soil in the central region of Thailand. The experiment was conducted
by planting cane 4 generations; plant cane, first ratoon, second ratoon, and third ratoon
cane in October 2016 to September 2020 at Sawang-arom district, Uthaithani province.
Experimental design was Randomized Completely Block design with 4 replications and 5
treatments; 1) conventional fertilizer application 2) N-P-K fertilizer application at the
recommend rate based on soil analysis 3) N-P-K-Mg fertilizer application at the recommend
rate based on soil analysis 4) N-P-K-Zn fertilizer application at the recommend rate based on
soil analysis and 5) N-P-K-Mg-Zn fertilizer application at the recommend rate based on soil
analysis . The results showed that sugarcane fertilized according to soil analysis has sufficient
amounts of potassium, calcium, iron and zinc for plant growth. N-P-K-Mg-Zn fertilizer
application at the recommend rate based on soil analysis causes the third ratoon cane to
grow in terms of number of shoots and number of stalks per clump. The first and third
ratoon cane applied N-P-K-Mg-Zn base on soil analysis yielded 17.98 and 10.94 tons/rai and
significantly higher than conventional fertilizer application which yielded 12.34 and 7.56
tons/rai. The average income of 4 generations cane production applied with fertilizer
according to soil analysis was 3,125 baht/rai or 30.23 percent higher than that of the

conventional fertilizer application due to the 25.24 reduction percentage of fertilizer cost.

Keywords: sugarcane, nutrient management, fertilizer application according to soil analysis
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Fertilizer
Treatments  Fertilization time* Fertilizer formula and fertilizer rate per rai per year N-P-K,O
(kg/rai/year)
First
15-15-15 rate 50 kg.
Planted time
38-15-15
cane Second 46-0-0 rate 50 k.
Conventiona time 15-15-15 rate 50 ke.
| Practice First
15-15-15 rate 50 kg.
Ratoon time
38-15-15
cane Second 46-0-0 rate 50 ke.
time 15-15-15 rate 50 kg.
First
Apply half of the recommended N-P-K based on soil analysis.
Planted time
18-6-18
cane Second
Apply half of the recommended N-P-K based on soil analysis.
N-P-K time
First Apply P and K at half the recommended soil analysis values. Apply
Ratoon time N at half of 1.5 times the recommended soil analysis values.
27-6-18
cane Second  Apply P and K at half the recommended soil analysis values. Apply
time N at half of 1.5 times the recommended soil analysis values.
N-P-K-Mg Planted First Apply half of the recommended N-P-K based on soil analysis.
18-6-18
cane time Add dolomite lime rate 50 k.
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Second
Apply half of the recommended N-P-K based on soil analysis.
time
Apply P and K at half the recommended soil analysis values. Apply
First
N at half of 1.5 times the recommended soil analysis values. Add
Ratoon time

dolomite lime rate 50 kg. 27-6-18
cane

Second  Apply P and K at half the recommended soil analysis values. Apply

time N at half of 1.5 times the recommended soil analysis values.

First Apply half of the recommended N-P-K based on soil analysis.
Planted time Add zinc fertilizer rate 1.6 k.

18-6-18
cane Second  Apply half of the recommended N-P-K based on soil analysis.
time
N-P-K-Zn
- Apply P and K at half the recommended soil analysis values. Apply
irst
N at half of 1.5 times the recommended soil analysis values.
Ratoon time
Add zinc fertilizer rate 1.6 ks. 27-6-18
cane
Second  Apply P and K at half the recommended soil analysis values. Apply
time N at half of 1.5 times the recommended soil analysis values.
First Apply half of the recommended N-P-K based on soil analysis.
Planted time Add dolomite lime rate 50 kg. And add zinc fertilizer rate 1.6 ks.
18-6-18
cane Second
Apply half of the recommended N-P-K based on soil analysis.
time
N-P-K-Mg-Zn Apply P and K at half the recommended soil analysis values. Apply
First
N at half of 1.5 times the recommended soil analysis values. Add
Ratoon time
dolomite lime rate 50 kg. And add zinc fertilizer rate 1.6 kg. 27-6-18
cane

Second  Apply P and K at half the recommended soil analysis values. Apply

time N at half of 1.5 times the recommended soil analysis values.

* First time: Apply as foundation fertilizer. Second time: Apply fertilizer when the sugarcane is 5 months old.
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Table 1 Chemical properties of soil used in the experiment and fertilizer recommend rate

based on soil analysis.

Soil properties Value Recommend rate based on soil analysis
pH 7.9 -

Organic matter 0.81 % N 18 kg/rai

Available P 17 mg/kg P,Os 6 kg/rai

Exch.K 15 mg/ke K,O 18 kg/rai

Exch.Ca 1773 mg/kg -

Exch.Mg 40 me/ke MgCosCaCos 50 kg/rai

Fe 23.98 mg/kg -

Zn 0.28 mg/kg ZnSQOq 1.6 keg/rai

2. M3RsYLAUInYasSay

N1399n155190 M1 Ttaen1sladenuununsng kazn1sidde auAiasienauy wudn n1s
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a fa ¥ ¥ ¥ ! a o o 1 1 aa A 1 £ 1
Inszvinulugesdan deene 1 wazdesns 2 WUl FwIus lduandemieadia daregluiig 4.90-
5.14 §1/n9 6.99-7.40 d1/n® kar 5.53-7.20 §1/n8 MIUa1GU wiludeunea 3 wuil n1sldde
lulnsiau Weanesa Inuva@en wazuuniil@ouniuaitasnzau (N-P-K-Mg) 9a8iignuiuan 5.41
a1/ne Wesniwasunndvegeiidedfgveadanunssuisnsladeuuunensns waenssuisnsld
Jolulnsiau Wearlesa Inunaden wunilifon wasdinsdnuardnsieriau (N-P-K-Mg-Zn) daeil
U1 6.47 Uag 6.46 §1/nD AUAWU (Table 2)
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Table 2 Effect of nutrient management on number of shoots and number of stalks of

planted cane and ratoon cane.

Number of shoots per clump Number of stalks per clump
Plante Ratoon cane Plant Ratoon cane
Treatments
d cane 1 2 3 ed 1 2 3
cane

Conventional 9.50 7.50 9.11 7.11b 541 6.99 6.53 6.47 a

N-P-K 9.25 8.75 9.29 7.33 ab 4.90 7.40 553 6.23ab
N-P-K-Mg 11.00 8.60 10.04 8.52 ab 5.01 7.31 7.18 541b
N-P-K-Zn 9.75 8.35 10.66 8.52 ab 522 6.99 6.09 5.80ab
N-P-K-Mg-Zn 10.00 9.10 10.68 8.87 a 5.18 6.99 7.20 6.46 a
CV (%) 19.9 11.3 16.3 11.7 20.6 9.6 135 9.9

Means in the same column, followed by a common letter are not significantly different at
the 5 % level by DMRT.

nssusmslddenuuinuasnsiviinameanesaluly 023 % @induazunnsseged
todfymeainfuisnisladesnsuusimudiessitunnnssds daluunameansalulueg
T4 0.18-0.19 % dmsulsnaueaidoy wan wazdinzd luluynnssudsnisladedaniisanadiv
ANURBINSYRLHY HAnegludie 0.47-056 % 96.87-118.1 Uadnw/Alansu way 17.00-19.43
fodnsw/dlanty swddy (Table 3) dwudesnaia 3 funudn ARdsvessinasine g
Tulasiau Weaneda wavlnuvadoy luluwsarTsnisladeiianlaiunnsameada daneglude 1.70-
1.75 % 0.19-0.21 % uag 1.33-1.52 % sudwu Usunauuni@eslulunnisnmisladeiianlaiivme

AUANUABINISVDINDY 0.10-0.12 % wandlu Table 4
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Table 3 Effect of nutrient management on leaf nutrient of planted cane.

Leaf nutrient

Treatments N (%) P K Ca Mg Fe Zn
(%) (%) (%) (%) (mg/kg) (mg/kg)
Conventional 1.79 0.23 a 1.35 0.47b 0.11 ab 118.1 a 19.43 a
N-P-K 1.70 0.19 b 1.27 0.54ab 0.11ab 100.7 ab 1731 b
N-P-K-Mg 1.71 0.18 b 1.18 0.56 a 0.12 a 103.3 ab 17.00 b
N-P-K-Zn 1.70 0.18 b 1.32 0.51 ab 0.10 b 105.3 ab 18.68 ab
N-P-K-Mg-Zn 1.73 0.19b 1.33 0.50ab 0.11ab 96.87 b 18.68 ab

CV.% 3.6 4.6 10.9 9.7 1.2 10.3 6.9

Means in the same column, followed by a common letter are not significantly different at

the 5 % level by DMRT.

Table 4 Effect of nutrient management on leaf nutrient of ratoon cane.

Leaf nutrient

Treatments N P K Ca Mg Fe Zn
(%) (%) (%) (%) (%) (mg/kg) (mg/kg)

Conventional 1.75 0.20 1.33 0.41 ab 0.12 a 105.6 a 16.81
N-P-K 1.70 0.19 1.40 0.35b 0.10 b 1059 a 16.93
N-P-K-Mg 1.74 0.21 152 037ab 0.12a 104.9 a 16.62
N-P-K-Zn 1.74 0.19 1.35 0.44 a 0.10b 88.06 b 18.00
N-P-K-Mg-Zn 1.70 0.19 135 04lab 0.12a 92.75 ab 19.00
CV.% 4.0 5.1 8.6 10.9 52 9.3 6.9

Means in the same column, followed by a common letter are not significantly different at

the 5 % level by DMRT.

4. ANWAULNNNITINEAT NANER u,asqmmwﬁﬂﬁy’ué’aa

N19L93 Y AUIANIAUANENIE1V9P88UaN doune 2 wagdoaena 3 Jon13tddunuy
NwRINg wazn1slaledasuuziniuaiiaseraunnnssudsiaugeliunnimieada dreg
U939 253.6-284.9 \wuRlang 144.9-177.3 wuRlung uaz 148.4-183.4 lwufluns muawiu dms
gogne 1 Ianmsladululasiau veanesa Inunaden wuniluy uazdinsdniuninsziau (N-P-

K-Mg-Zn) 998iin11181981 219.2 WwuAmas uinnitazuanssegniitedAgnisadfduisnisld

JgUUunenInNssa0eeiin1Ne1Ia 175.8 wufumns (Table 5) vuialdunugudnaaivesdesUgn
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Mdtelulpsiou veaveda Inunaden uazuunii@ounuaiasziiu (N-P-K-Mg)  ild1 2.96
WuALLAT 1nniuazuanAsegalifeddgmeadatuisnsladouuuinunsnsdaivuadusiiu
AUENA1NET 2.64 WwuRWAT dmsudesne 1 9oene 2 uardsyna 3 5N1slddouuuinunsNILaEN1S
Tadgdnsugdinuinseniunnssuisnud desdvunaduriuaugnasaliwanemeaa
lnedlAagludig 2.35-2.73 Lwufilung 2.46-2.63 WURUAT WAy 2.53-2.64 LUFLUAT ATUAIAY
(Table 5)

nsladelinunsnsuaznsladednsuugiinuaiinseiaunnnssuisvesdssUan doens
1 doumo 2 wazdaene 3 Hd1uiuvdesliunndrmvadalaeiid1eglugag 21.22-21.84 Ydee/d
19.99-20.80 Uapy/a1 14.87-17.25 Udoy/dn uar 17.13-18.24 Uaey/a1 auaisu dmsudiuaue
Auienvesdenugn deene 2 wazdosne 3 Snnsldlauvuinuasnsuaznislatonusnsiiuzii
AuANIATIEAY danldunnenemieadn Ineddnwiudieglugig 9,091-11,138 d1/13 10,833-12,166
a1/15 uay 8,440-10,450 d1/135 mud1diu (Table 6)

nstadelulnsiau Woanesa Inuvaduy wunii@eu wasdingd dnsuusinnuaInszy
A (N-P-K-Mg-Zn) vilvidaene 1 wazdeene 3 finandn 17.98 fw/ls uag 10.94 du/ls mud1dv a9
niuazuanensegsiifudAmnaainfuisladeuuuinuasnsdsdinanan 12,34 du/ls uag 7.56 v/
13 anuddiv wilugeslgnuazdesna 2 wuii nnssuisnislaledesiinandnlaiwanmieada den
agluy9 14.30-17.23 A/l wag 11.53-11.02 fw/ls audeu

Table 5 Effect of nutrient management on stalk length and stalk diameter of planted cane

and ratoon cane.

Stalk length (cm) Stalk diameter (cm)

Treatments Planted Ratoon cane Planted Ratoon cane

cane 1 2 3 cane 1 2 3
Conventional 253.6 1758 b 1449 1484 264b 235 246 256
N-P-K 275.5 201.6 ab 1622 1667 271b 263 262 264
N-P-K-Mg 274.6 210.0ab 1624 1834 296a 271 249 259
N-P-K-Zn 284.9 187.7ab 170.5 1647 268b 248 253 253
N-P-K-Mg-Zn 275.5 2192a 1773 1648 268b 273 263 264
CV (%) 8.0 11.9 24.1 153 4.4 102 57 51

Means in the same column, followed by a common letter are not significantly different at

the 5 % level by DMRT.

= @
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Table 6 Effect of nutrient management on number of internodes per stalk and number of

stalks per rai of planted cane and ratoon cane.

Number of internodes Number of stalks
Treatments Planted Ratoon Planted Ratoon
cane 1 2 3 cane 1 2 3

Conventional 21.30 1999 1547 17.13 11,188 13,200a 12,000 8,440

N-P-K 21.55 20.00 15.00 17.47 9,091 13,200 a 10,833 9,300
N-P-K-Mg 21.22 20.79 1487 1824 10,246 10,400 b 10,966 9,600
N-P-K-Zn 21.84 20.78 16.70 1759 11,138 13,800 a 12,166 10,450

N-P-K-Mg-Zn 21.71 20.80 17.25 1739 10,969 14,200a 11,566 10,280

CV (%) 8.9 6.4 208 7.1 21.0 13.7 10.4 13.4

Means in the same column, followed by a common letter are not significantly different at
the 5 % level by DMRT.
dmSuauAINAILNIY (CCS)  vewgrenud1 msladelulnsiau veanesa nunaguy

a1 ada

uwuniiBey wardinednudAinenau (N-P-K-Mg-Zn) ¥04doene 1 wazdeene 2 IATTLod 16.09
wag 14.10 mMudIaU aendnuazunnsisegaiidedidgynisadia duisnislddelulasiau eanesa
Tnunadey waznunfidounuaimsieiiu (N-P-K-Me) Fafiendfioa 14.27 uaz 12.51 augdisu
dwsuludeslgn wagdesna 3 nudn MsdnnsleusdasIsiiaggealiunnseiunieada lnelirey

Tuang 13.76-14.69 wag 13.69-14.61 anuasnu (Table 7)

Table 7 Effects of nutrient management on yield and CCS of planted cane and ratoon cane.

Yield (Ton/rai) CCS (%)
Plant Ratoon cane Plante Ratoon cane
Treatments
ed 1 2 3 d cane 1 2 3

cane

Conventional 1430 1234b 935 756b 1391 1548 ab 13.71ab 14.61

N-P-K 1456 1591 ab 1057 9.11ab 1435 1528ab 13.16ab 13.89
N-P-K-Mg 1699 1224b 1029 10.03a 14.36 1427b 1251b 14.48
N-P-K-Zn 17.13 155%9ab 11.02 1001a 1376 1532ab 13.01ab 13.69

N-P-K-Mg-Zn 1723 1798a 1053 1094a 14.69 16.09 a 1410a 14.10

CV (%) 24.3 22.9 22.3 14.5 7.9 4.9 6.2 6.2

Means in the same column, followed by a common letter are not significantly different at

the 5 % level by DMRT.
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5. HAABUWNU
nsladenuAuABINITveIiYenT MUz UAIATIEEAUNNNTIIIS  dauyuendetos
nismslddevennunsnslsas  636-791 uwsels  finandndesaniiiuuuinniisnislddeves
nwasns wasdallnaliiudu 1,567-3,125 vin/ls WelSeuiieuiuismslddeveanunsns dmsu
aa Y+ U IS a A % = v o I a 4
nssudsnistilelulasiau Weanesa Inunalen wunilen wasdinesd dnswugihnuainsien

fiu (N-P-k-Mg-Zn) ludeegnisdosne 3 Ineldadefiudu 3,125 vw/ls (Table 8)

Table 8 Effects of nutrient management on fertilizer cost and income of planted cane and

ratoon cane.

Yield Fertilizer cost* Income** Increasing income
Treatments
(ton/rai) (baht/rai) (baht/rai) (baht/rai)

Conventional 10.88 2,490 10,336 -

N-P-K 12.53 1,699 11,903 1,567
N-P-K-Mg 12.38 1,799 11,761 1,425
N-P-K-Zn 13.43 1,754 12,758 2,422
N-P-K-Mg-Zn 14.17 1,854 13,461 3,125

*Price of chemical fertilizer: 21-0-0 = 460 baht/50 kg, 18-46-0 = 980 baht/50 kg, 0-0-60 =
baht/50 kg, 15-15-15 = 860 baht/50 kg, 46-0-0 = 770 baht/50 kg, MgCosCaCos; = 100 baht/25
kg and ZnSO, = (32%2Zn) = 850 baht/25 ke.

**Sugarcane price = 950 baht/ton

aAUsENa

1LaudAnaaiivasiuiildlunisade

SowSeuifisuiuauanifvesduimnzandmivdos  Aefidnmnulunsa-sns  oglutas
56-73 Buvideing 1525 % wearledaidulsylovtl 1020 fadndw/Alandy InunaiBoud
uandsuld 80-150 fadnsuw/Alansu unnildey 12-30 fadnfw/Alandu uazdsnzd unndn 0.6
Jaansu/nlansu (@35, 2544) ﬁuamamﬁ’amaLﬂﬁﬁuawaqﬁuﬁiﬂumsmaaq%awuiw faanudu
nsa-ie ge Buvdeingin dlnunadeniivanivdeuldmn fuundiGousn wasdidsnzddnann
dnsumsdgnden detuTsmsinisdanstefiangadlumsdgndes

2. Ysuusnamisiulu

Anderson and Bowen (1990) la@AnwiUSunasineimsluludes Tugisadad wui sy

s wnsluludesiglvinandnegraminzaumsilulnsiau 2.00-2.60 % Weanlaa 0.22-0.30 %

= @
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Inuvadeu 1.00-1.60 % waaiduy 0.20-0.45 % wunfiideu 0.15-0.32 % wan 50-105 fadnsu/
Alan3u wazdsnzd 12-100 fadn3u/Alandy Fslunmsasesinemsluluvesnsveassiilsianansa
oAUTeldsil

2.1 Weamlada n13inssuAsnisladenvuinwnsnsivdinaneanesalulu genduaz

v aa

wansinsegelidedrAgynisadfiuisnislddednsiwusiiniuaitAsienaunnnssuIsiiionnn
nwasnstale P,0s 9w 15 Alansu/ls wnndinmslddenuAinsienaunldds P,Os 901 6
Alansu/ls

2.2 wunii@en YSunawunil@enluluynnssudsnisiamliiisaneiuaufeinsvesiiy
- o [ < 2+, o 9 vw o
Wesnnuunili@eauduuanlossudssauingessruiadn (Mg™) vilisnsinisaauuniiideslossy

o+ + 2+ o X a ¢ .
anawnnyndl K NH, Ca luansaganeas esainleesumaniuaninizufUneg (antagonism)
Aon1sgawundidey deiudseranveinsuiawuniideulaiaue (wsgns leanani, 2546) dalunis
S Ja dow a =~ - a v = vy 1Y) o

naassnsslfunldlgniuaadeunuaniuisulaaanniadumeliniinistanvinanisaauiniideuau
denalviunaumuniideslulus

<

v a Q:I A U a 6 2 I d’Q aa
2.3 dnzd lneluiivgedensdsUlaviauduanlossu Zn™) usluanniinudfievesi

Y

p1aldlulunaudundlosou (ZnoH") 1¢ Tassamnisgadsnsdvessnfivtuegfunrunduduves
waadoulufu mndudueadeugauiuluonasudinisgadengg fufulunimeaosadeidamuin
N335 N-P-k-Mg Tiviiupaideslulugs 0.56 % vinlviddsne@lulunn 17.00 fladn3u uaznssuisves
inwnsnsfimsunaideilulus 0.47 % shlsiidansalulugs 19.43 fadnsu/Alansy
2.4 Wuvadey Inunadeuduueanlossulszquin dnsinisgalnunadeulossuas
anasnnuind Mg NH, wie Ca’ luansaranegs iesinlessumariuansnnizdfilng
(antagonism)  fiaN13QAlNLNALBEN ¥IN5IHBIMITAeY luAuliiauna (esgns Teanani, 2546)
sehdlsfimlunsmeaesinuiinalnadedulufomedonisadgiulaesdoslunnnssis
3. ANUNLNIINEINGAS HAKAR ALATNINALSDY WAZHARBULYIY
Frnudnfuifevesdosns 1 Aldly N-P-K-Mg Snsuuzimuatiinsgiau fuiud
tfosnituazuandnsegeiidudrdgnaddduisnislateuuuinuning oraiilesanuTunude
lulasiuitldfivsunalivindy  wiednsnisgelivenludovananionindl Mg wie K lu
asaraeg (esnlessumaiinaninmzUfiing (antagonism) demspeldueslanien dunis
Tdde N-P-K-Mg-Zn dns1uuginanuainsieniiu wudl 09eme 1 uazdeuns 3 IHanangenduas
waneseg it Ay eaBAnuISlauwuuNYRINT ARRATDIIUTIBNUVRY IN1ITIU Temilas
wazAne (2562) Fenuinisladelnunadousuiulowuniieuuardangd luduiituniidouuas
HaneAlufush shlvandndosifutuuasdslaiuiu 20-66 %
mslddy N-Pk-Mgzn Snsuuzinuariiasgiauinlinunsnsiselfedoduiu

3,125 viw/ls AnluFeeaz 30.23 wazdiaunsaansunualelidoiouiisuiuisnislddeves

=
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a

NYATNT ABAAGDITUTIENUTDY BUY LWEMAU wazANy (2557) Tanaaeunslddeiieliunanas
gagiugvauniu 3 NUgnlulnerdeuisly Jmiaumiansaiy wuidt nslddenudnseisiu
(Yewnilnangns 18-9-18) linandnludeslgn deens 1 wazdosna 2 1de 3 U 15.02 du/ls 1nndn

nslddewuuinunsns uasliselaade 14,855 uvn/ls wnndnislddesuuinunsnsiesas 28.55

dyuna

Ia ]

nsUgndesluiuiinguiniiulunsefifiniugauanysavesiumdmingiesid Tnons
3n150eliis100 M1 INEN 519215509 kaEEI9RIMNTHESH (N-P-K-Mg-Zn) s uugiinua
Anrgiiulundasdestgn wazifinelulasiausng 1.5 Wi vesdmsuuzhmusiaszsialy
Saumo lvsesinsasayiviagusuiunie uazauemdninty fnandnvesdosne 1 uaz
doumo 3 ganiBnsldtsvennunins ilidneldiadeludosugniedenne 3 ifindu 3,125 viw/
15 doadafivunausnne s Inuvadeun waaden wan wazdindluly egluseiuiisanasents

Wiiulavesiy wasdtaunsnanadelasesay 25.54 Wallssuiieuiuisnmslddevaanunsns
v
Jarauauuz

1. winnudlufunizUgndesiiuaaiBeyainnaismisuiluneudandesinizasiinadonns
anlioauwuniligen wardeingd anaq
2. lunsinaainaulnuansiideinauowuAinssau ArstnAwssluniskauds
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