Journal of Life Science Agriculture and Technology Vol.4 No.1 : Page |67

N159AN1I51NDMNTNVREIMNITaNNDNUNaNAndas TuNUINGUAUNIIY
WINGNYF
Appropriate Nutrient Management to Improve Sugarcane Yield on

Sandy Soils in Uthai Thani Province.
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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 ke.
Planted time
38-15-15
cane Second 46-0-0 rate 50 kg.
Conventiona time 15-15-15 rate 50 ke.
| Practice First
15-15-15 rate 50 ke.
Ratoon time
38-15-15
cane Second 46-0-0 rate 50 k.
time 15-15-15 rate 50 ke.
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
First
N at half of 1.5 times the recommended soil analysis values.
Ratoon time
Add zinc fertilizer rate 1.6 ke. 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 k.
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 k. 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 keg/rai

Exch.K 15 mg/ke K,O 18 keg/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 ZnSO, 1.6 keg/rai
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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 711b 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 6.99 720 6.46 a
CV (%) 19.9 11.3 16.3 11.7 20.6 9.6 13.5 9.9

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

nssusmslddenuuinuasnsiviinameanesaluly 023 % gandiuazunnsnsegned
todfymeainfuisnisladesnsuusimuddessitunnnssds daluunameansalulueg
Tum9 0.18-0.19 % dmsuUSinaweaden win wazdinegd lulunnnssudSnsladedanfisanaiu
ANURBINSYOLHY HAneglurie 0.47-056 % 96.87-118.1 Hadn3w/Alansu way 17.00-19.43
fodnsw/Alanty swddy (Table 3) dwiudosnaia 3 funudn ARdsvesSinasine g
Tulasiau Weaesa uarlnunaleoy luluudagisnislddedianldunndramneads daneglugas 1.70-
1.75 % 0.19-0.21 % uag 1.33-1.52 % sudwu Usunauuni@eslulunnisnmisladedianlaiivme

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 054ab 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 050ab 0.11ab 96.87 b 18.68 ab

CV.% 3.6 4.6 10.9 9.7 7.2 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 035b 0.10b 1059 a 16.93
N-P-K-Mg 1.74 0.21 152 0.37ab 0.12 a 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 041lab 0.12 a 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. ANYAUSNNNITNGAT HONEN LasAuNINLIAUTDY
N19:3AUIANIAIUANNENIA1VRID0EUgN doERD 2 kagdeena 3 35N15tddeuwuy

NYAINT kazn13lddednsuuzinaualaTeiaunnssuIsiauasldunnd19mieaia dened

[y

Tu%79 253.6-284.9 WwURLUAST 144.9-177.3 LWURMUAT Way 148.4-183.4 WURLUAT AIUAINU E1USU
U (N-P-

o = 1

goane 1 Jamsldlelulasiau veaneda Inunal@ey wuniidoy uazdengdniueinseia

[y

K-Mg-Zn) 908iian1ue1181 219.2 luAlins uinninkaguanasegsiidedrAynisannnuisnisld

JUUUinynINIBeeaeini1ue1Ian 175.8 lwudluns (Table 5) aunaldusugudnalsd1vedesUgn
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Mddelulasiau nearesa Inunaoy wazuunidi@oun1ud1insienau (N-P-K-Mg) 1A1 2.96

aa v

WuAlnT BnniuazuanAegwiitvddymeadatuisnsladonuuinunsnsdaivuiaidusiiu
AUENANEN 2.64 lwuFing dwiudesns 1 deune 2 uardsene 3 I5n1sldleuuuinunsnsiasnis
ladednsuginnuAInsedfunnIsuisnud seedvuadusnuaugnaaliunne1amnieata
lnedlenogluyae 2.35-2.73 wuflung 2.46-2.63 LURLUAT WaT 2.53-2.64 LYUAIAT ATUAIAY
(Table 5)

nstadedBinunsnsuaznistadednsuusinmuAins e nAunnNNssLIsvesdoslan deune
1 do8m0 2 Wazdaune 3 Hd1uiuUdetliunnsimeadalaelianeglugie 21.22-21.84 Ydoe/dn
19.99-20.80 Uapy/a1 14.87-17.25 Udpy/a1 Uag 17.13-18.24 Udey/a1 anuansu dmsudiuiudn
Auiieivesdenuan deene 2 uazdesne 3 F5nnsladouvuinuasnsuaznisladenusnsiuugi
AUANIATIEAY TA1liwane1aneadin neddnuiuaieglugie 9,091-11,138 /13 10,833-12,166
/15 uax 8,440-10,450 d1/135 mud1diu (Table 6)

nstadelulagiau Weoanesa Inunaen wunfil@eu wasdined dnsuusinnuA NIz
A (N-P-K-Mg-Zn) vilvideene 1 uazdosna 3 Inandn 17.98 fiu/ls uaz 10.94 du/ls auddiv as

[y Y

niuazuanivegeiitudAyneatatuIslddesuununsnsgaiinandn 12.34 fw/ls uay 7.56 fu/
a a0

13 mudwiu wiludeeugnuazdeene 2 wudl yanssuisnistadedesiinandnliunndrmneata dan

agluy9 14.30-17.23 fu/ls wag 11.53-11.02 dw/ls sy

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 1758b 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 1705 1647 268b 248 253 253
N-P-K-Mg-Zn 275.5 219.2a 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 20.718 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.
dmSunuAINAIIUNIY (CCS) vatdoanuin nsladelulnsiau Weanesa Inuna@oy

wuNTLTU Lazdnsdn NAIATIZIRAY (N-P-K-Mg-Zn) Upio9uns 1 Lagesuns 2 AAdTied 16.09

v ada

wag 14.10 M1uaiu aanduazunndsegraltedidgnisadaduisnisldlelulasiau Weaneda

=

Tnuyal@on wazuunii@ouniuaiiasigiau (N-P-K-Mg) FellA@@ioa 14.27 uag 12.51 a1uaInu

dwsuludesuan uazeeene 3 wuil MIInnsdeusayidiediedliunneiuniadn neieegy
Tu99 13.76-14.69 uag 13.69-14.61 amaeiu (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 1528 ab 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 (%) 243 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. HARBUUNY

nsladenuAuABINITveIiYenTwuznUAIRTIEEAUNNNTIIIs  dauyuendetos
niAsmsladevennunanslios 636-791 Vel TwandndevaniutumnniiBmsladeves
unang wazdsdineldiutu 1,567-3,125 vw/ls WewSsudisusuisnslatevennuasng dmiy
n3sudsnslddelulasian Weaeda Inunadeuy uwunillen wasdingd dnsiuuztinuaiegsn

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%Zn) = 850 baht/25 ke.

**Sugarcane price = 950 baht/ton

aAUsENa

Lauvimaniivasfiunldluniside
dlewSeuileuivamauifvesduivinsaudmivdes  fefidnanudunsa-ane  oglugas
56-7.3 Buvseing 1525 % wWeanwesamuuszlowd 10-20 fiadnduw/Alansu Tnunaleud

wanasule 80-150 faansu/Mlansy wuniden 12-30 fadnsu/Alansy wazdinzd uinni 0.6

o

fladnfuw/Alandu (a1, 2544) Auamaudfniuedivesvesduiildlunisaaes@muin daianudy

'
o o o

nsA-Ae @ Tduvsedngan dlnuvadeuiuandeulannann Suunil@eus waelidangdeuin

q
1% '

dwiunisugneee seliudamnsiinisdanisdenmunzaulunisugnoee
2. Gsunnausmemnsiulu
Anderson and Bowen (1990) la@nwUsunusigeimstulusey Tugisaiiedt wudn sedu

s wnsluludesiaglinandnogiaminzaunsilulasiou 2.00-2.60 % vleanlo¥a 0.22-0.30 %
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Tnunadey 1.00-1.60 % waaL@eu 0.20-0.45 % wunil@ey 0.15-0.32 % widn 50-105 faansy/

[

Alansu wazdengd 12-100 dadinsu/Alansy dddunisnsisimemsluluvesnimaassilaaiunse
aAuselansil
2.1 Weoaneasa n139nssuisnislddenvuinunsnsiivsuuneanesaluly gandtuas

v aa

wane1segalided Ay nivadanuisnislddedasuusiiniud13nseRaunnnssuIsiiean

q

+

nwnInstdle P,0s 6951 15 Alansu/ls uinndinislddenuriinseiaunldle P,Os 6051 6
Alansu/ls
2.2 wunfidey Usunawunil@uululuynnssudsnistialiiiemeduaiiudeinisvesiiy
= o & & 24\ (o9 .Y o
Wesnuunili@euduuanlossudszauinassvuiadn (Mg?) vilvsnsinisaauuniiideslossy
anaeuInyInd K NH,* Ca?* Tuansaganege esannlessumaniuanin1izujiny (antagonism)
ran1sgauunii@eu deiuiseranueinisviawunii@eliiave (wegns leanann, 2546) Falunis
S Ja g w = =~ = a % = & vy @ o
naapsnsslfunldugniuaa@euuaniisulaawnniadumeliiinistanvinanisgauuniideuau
daralriusinamuniideailulusi
2.3 danzd ey luiivgedengdulaniauduanlossu (Zn?) wiluanmifuiifitevgan
p1aldlulunauduanlossu (ZnOH") 1¢ lngdnsinisgadengdvessiniivdueg fuanutudures
IS a a IS IS a LY :.: £ a o o’.JJ :’/ dyd !
waaeulufy ninduluealeugaiuliyenadudinisgadened dwulunismaassnssilianudn
n33178 N-P-K-Mg Wuiluaaidesilulugs 0.56 % vilviidangdlulud 17.00 Tadnsu uavnssuisves
inwasnsiviluaa@edluludi 0.47 % vililldanedluluas 19.43 Tadnsu/Alansy
2.4 e Inunadeudunanlossuuszauan dnsinisgalnuwnadeyloosuas
anaguInMIngl Mg? NH," 30 Ca?* luansavategs wesainlessuwmailuaninnzujineg
(antagonism) sian1saalnunaifen 11ns1ne Mg luiuldauna (wens leanann, 2546)
1 < ‘&J Ty IS = J a a b aa
aglsfinulunisnaaestinudsinalnwadeululuiismedonisasydulnvesdaslunnnisyds
3. ANYAULNNNITNGAT HAKEN AMNINUIAUDDY LAZHANBULNU
J o & ‘:l' 1% g 1+ [ o I a fa = o J
uudIufgIveseune 1 Mldly N-P-K-Mg 805 uugtinIuAInseiau 1911716
dagniuwazuanstsegalidedrAgynisadfnnuisnislddenuuinynsns aawliesannysuiude
lulasiaunldivsualivindu vednsinisaalduenlulionanauiiesannid Mg wie K lu
a1sazangad Wesnleesumaiiuanin1izufing (antagonism) sen1saaldusnluiey dunis
Tdle N-P-K-Mg-Zn 803 11ugidinuaiinsIensiu wud1 98eme 1 uazdeens 3 lHaNangInduwae
wANFINgeg 19 A A NERAAUITlAJoruunYRINg @0AARBINUTIBNUYDY TN1ITT0L Tewwilad
wazAng (2562) Banuinislalelnunadeusiuiulowuni@ounasdinsd lununduunii@euuas
danedlufuen inlvinandndeeiiudulasdmlsiiudy 24-66 %
n15ldde N-P-K-Mg-Zn dasuuziiniuAinsigriauiniinunsnsisielaaeiuy

3,125 viw/ls Anudeway 30.23 uavdauisaansunualelddoeudiouiuisnisldadeves
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a

NWYATNT ABARADINUITIEIIUVDY DY IMANAY UazAne (2557) Fanadeunislddeiiaiunanan
sagiusveuniu 3 Nugnluluneduuisy Janinumiansaiy wudr mslddenuarinsiesinu
(Yewniinaugns 18-9-18) linandnludesUan douns 1 wazdesne 2 way 3 U 15.02 fiw/ls 1nndn

nstddenuuinuning waviswlaade 14,855 vn/ls inndnistddenuununinsiesay 28.55

dyuna

Ia ]

nsUgndesluduiinguinsiulunsefifinrugauauysaivesdusdmiagiesiil Tnons
Ian15Ueliiennom1snan 519919115509 UaEs190IMITHaTH (N-P-K-Mg-Zn) 8031k ugdInIuaT
Ainszrimuluuvasdesuan uaziiindelulnsiausns 1.5 wh vessnsuuzihmuadinseiauly
Saumo Milvsesininasydvlngusaune wazaueainty Snandnvessesne 1 was
douma 3 ganiiEmildeveunumsng viliiseldedsludesugnisdosne 3 iiutu 3,125 v/
15 deudafiviunasinemis nunaden waaiden win wazdinzdlulu egluszduifisanesianis

WiAulaveiy wasdtanunsnanadelasesay 25.54 Wallssuiieuiuisnmslddevaanunsns
14
dalauauue
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