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Effects of potassium, magnesium, sulfate and zinc fertilizers management
on growth and yield of 1° ratoon sugarcane var KK3 in Chum Phuang series
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(RCB) $117U 3 41 Imsﬂaﬂ #n31 100 nn./ls Useneaudae 7 Msunisveass fad (1) 21N-7P,0.-18K,0 (2) 21N-7P,0,-
18K, 0+6MgO+4S (3) 21N-7P,05-25K,0+6MgO+4S (4) 21N-7P,05-18K,0+0.1Zn (5) 21N-7P,05-25K,0+0.1Zn (6) 21N-
7P,05-18K,0+0.2Zn Wa (7) 21IN-7P,05-25K,0+0.2Zn nan1snaaed wui1 Jeliifinasoninuenia idusigudnaiedn uag
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K,0/13 uazifinuanii@on 6% MeO sz 49%S wiadned 0.1-0.2%7Zn axvilinandndosns 1 uaviilsifiuty
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ABSTRACT: The study was the effect of potassium, magnesium, sulfur, and zinc fertilizer on growth and yield for
the first ratoon sugarcane (Khon Kaen 3 variety) under rainfed condition in Chum Phuang series. The experimental
plots were in Pimai district, Nakhon Ratchasima province. The experimental design was randomized complete block
(RCB) with 3 replications. Fertilizers were applied by 100 keg/rai from (1) 21N-7P,05-18K,0 (2) 21N-7P,Os-
18K,0+6MgO+4S (3) 21N-7P,04-25K,0+6MgO+4S (4) 21N-7P,0,-18K,0+0.1Zn (5) 21N-7P,0,-25K,0+0.1Zn (6) 21N-
7P,05-18K,0+0.2Zn and (7) 21N-7P,05-25K,0+0.2Zn. The results showed that fertilizers were not affected on stalk
length and diameter, and CCS, but fertilizer 21N-7P,05-18K,0+0.1Zn increased sugarcane yield and sugar yield to
16.8 t/rai and 2.26 t CCS/rai respectively. Moreover, fertilizer management should maintain fertilizer formula 21N-
7P,05-18K,0+6MgO+4S or 21N-7P,05-25K,0+6MgO+4S or 21N-7P,05-25K,0+0.1Zn or 21N-7P,0,-18K,0+0.2Zn to
increase yield and better profit than formula 21-7-18 with no Mg, S and Zn. Therefore, fertilizer formula 21N-7P,0x-
18K,0+0.1Zn at the rate of 100 kg/rai should be applied for the 1* ratoon sugarcane production on coarse soil
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texture. Including, potassium fertilizer at rate 18-25 kg K,O/rai plus fertilizer at rate 6%MgO, 4%S or 0.1-0.2%Zn also
should be applied for increasing yield and profit for 1 ratoon sugarcane.
Keywords: ratoon sugarcane; potassium fertilizer; magnesium sulfate; zinc
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(Jones, 2001) wazdanzdfianaléeae 0.005 M Diethylene triamine pentaacetic acid (DTPA) wag nU3inasieinios AAS
(Loeppert and Inskeep, 1996) naltasizsiniandlu Table 1

NHANTIATIERAURAEHaN1SANYINTSldJedounavesinissauaz Ay (2562) Y IYINaWNUNTNARBILUY
Randomized Complete Block (RCB) $1uau 3 91 ldtednsn 100 nn./ls annslade 7 gs téud (1) 21N-7P,04-18K,0
(2) 21N-7P,0,-18K,0+6MgO+4S (3) 21N-7P,05-25K,0+6MgO+4S (4) 21N-7P,05-18K,0+0.1Zn (5) 21N-7P,0%-
25K,0+0.1Zn (6) 21N-TP,05-18K,0+0.2Zn ua (7) 21N-7P,05-25K,0+0.2Zn Taginunsnsulasdi 1 uay 2 ldJuans 16-
16-8 8n51 25 uay 40 nn./l3 muddy Tadended 1 Weunquniau wazaded 2 Weunsngiau ManaaesdsdiuinaNl
{Jogns 46-0-0, 18-16-0 waz 0-0-60 Lileloilslogns 21-7-18 way 21-7-25 SrududounniiFounasinuzdu (MgS0,.7H,0;
26%MgO+16%S) 8031 25 nn./15 wazdedaned (ZnSO,.7H,0; 22%Zn) 80151 0.50 kag 1.0 nn./ls laansdenuununis
nasomieunslatonssd 2 duiunmeassnesusluslannsasns meldanimisiu Inmsuandos 2563 Tuulasgos
YU 5 3949 x 10 L4IAT T88I¥NINNTRT 1.80 LUAT UWUUTDN

uteyanisaiquiulnnmsiamiugenduiden 10 dusiouwasdes uaztusnnudusioudasosiiioruin
\usruududelsifledeseny 7, 8 uar 10 ey iiudeyanandnuazesduszneunananiileseseny 12 ieu lnsdndes 3
Jaenan x 10 wasrenUasgen duiminuananuaziusnuddeutasoniiafunnandndudel fuazsuaudreld

a o ¥

qugpeduIu 10 aveudasdosiieTnAUe1 3 INTALRARANTEAUMUSTIUNNR TnruIndurgudnasddeynieles
WeuaduiUe uwavduidondes 6 dvieuuadgasiiediasiginnuviu (CCS) o Augidefilsvouniu wavnanantinia
nsiaszideyansainlaeiideyaiiliainn1sfinuiun iasenanuuususIun1aia (ANOVA) AiuKUN1S

NABDILUY RCB waztuTauiisuAadsme s DMRT (Duncan’s Multiple Range Tests) 153fuA113L3031U 99 waz 95%

Nan1sANEILAZIRTTal

mﬂwams’ilmwﬁﬂmausqumaﬁﬂqﬂé’aama 1 Wugvouunu 3 (Table 1) wu31 mssathnnalundasit 2 ndanns
Fadeuvlirfervesiu Usinalnuadeudivanddeuls Uinawundideuivanudeuld wesdamniivanudsuldluiu
dintunargeniiuntasd 1 wivsinadamniuanudsuldluduis 2 wameassdingi 10 un./nn. eglussduliifivsme

wazulasi 2 TUsunadenzdndudselomiszdunuin (Extr.zn <0.5 mg/kg) 399mn1sdenudwuginin1sndndasaed

UszinAeaansiay (Calcino et al., 2018)



unnss 50 atiufl 5: 1373-1381 (2565)./doi:10.14456/kaj.2022.xx 1376

Table 1 Some properties of Chum Phuang series and vinasse

Soil properties Plot no. 1 Level Plot no.2 Level Vinasse properties  Result
pH (1:1) 6.32 Slightly acid 7.29 Neutral pH (1:10) 7.58
OM (g/kg) 11.1 Moderate low 9.40 Low Total N (%) 0.13
Avail. P (mg/ke) 164 High 152 High Total P (%) 0.00
Exch. K (mg/kg) 72.2 Medium 133 Very high Total K (%) 0.68
Exch. Mg (mg/kg) 68.0 Moderate 124 High Total Mg (mg/kg) 1,228
Exch. SO,* (mg/kg) 4.66 - 8.56 - Total S (mg/kg) 444
Extr. Zn (mg/kg) 1.35 Medium 0.17 Very low Total Zn (mg/kg) 0.00

*Land classification division and FAO project staff (1973)
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nslddogns 21-7-18 vide 21-7-25 Tafulouuniifon Auzdy uasledanzdliinadennugeedesneiieny 7,
8 unw 10 Weuvesdarii 2 uas widesnaulasd 2 fmnuguade snntudasd 1 (Table 2) warlifinadediuiudusiols
dlederony 7 euuar 10 Weu uwisuuduseldiledesnony 8 ieuluiis 2 was (Table 3) Lesannisladeadad 2
sfuldsuUsInahRudst wilgesunnmislmiswunnuidodesergundunasaugafinduuarlugesunagy
vl uanlvd Feilildldunasuas sl TaneuagsuiududsouUasanadudoudl 10 wazdrafiunandn 12 1fou
WuRenfunuesaing wazany (2561) Anvsunuiudesanaudeiunandaituiu Tuulas 1 S wnusuidefiunandn
anadun wagnstade 21N-7P,05-25K,0+6MgO+4S H3uususelsvaeninltade 21N-7P,05-25K,0+0.1Zn uag 21N-
7P,05-18K,0+0.2Zn a819fiifddaynnsadf (P<0.05) (Table 4) drunasil 2 fswiudusoldoiunanin 12 oud
SruufunnIwlasd 1 waznsldde 21N-P,05-25K,0+6MgO+4S Uag 21N-P,05-18K,0+0.1Zn vilviddnwiudusiolvas

o o

n11mslade 21N-P,05-25K,0+0.2Zn ageiidudAynieadis (P<0.05) (Table 5) oty n13lade 21IN-P,04-18K,0+0.1Zn

liTuiusialsgegalunsaesvamaass Fadedengddionsedunsasyiulauaznisuanneesdss (Romheld and
Nikolic, 2007)

Table 2 Plant height of the 1% ratoon cane in plot-1 and plot-2

Height (cm) (Plot-1) Height (cm) (Plot-2)
Treatments
7-month 8-month 10-month 7-month 8-month 10-month
(1) 2IN-7P,05-18K,0 105 166 214 145 208 247
(2) 21IN-7P,05-18K,0+6MgO+4S 112 180 233 140 202 253
(3) 2IN-7P,05-25K,0+6MgO+4S 104 172 223 140 208 248
(4) 21IN-7P,05-18K,0+0.1Zn 113 170 219 137 190 239
(5) 2IN-7P,05-25K,0+0.1Zn 106 167 215 168 204 252
(6) 2IN-7P,05-18K,0+0.2Zn 107 172 226 144 199 249
(7) 21IN-7P,05-25K,0+0.2Zn 133 173 221 140 186 240
F-test ns ns ns ns ns ns
CV. (%) 22.1 12.1 10.0 12.8 7.59 3.99

Note: ns = non significant
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Table 3 Number of stalk per rai in Plot-1 and Plot-2 at 7, 8 and 10 months

No. stalk (stalk/rai) Plot-1 No. stalk (stalk/rai) Plot-2
Treatments
7 months 8 months 10 months 7 months 8 months 10 months
(1) 21N-7P,05-18K,0 10,919 9,215 b 8,237 9,629 11,378 b 10,919
(2) 21IN-7P,05-18K,0+6MgO+4S 11,082 8,548 b 7,837 11,170 11,837 ab 11,082
(3) 2IN-7P,05-25K,0+6MgO+4S 10,423 11,778 a 7,800 11,096 12,089 ab 12,089
(4) 21N-7P,05-18K,0+0.1Zn 11,200 9,037 b 10,059 12,934 13,400 a 12,089
(5) 2IN-7P,05-25K,0+0.1Zn 10,711 8,311 b 8,844 11,393 12,133 ab 10,578
(6) 21N-7P,05-18K,0+0.2Zn 10,859 9,466 ab 9,333 10,652 11,793 ab 10,859
(7) 2IN-7P,05-25K,0+0.2Zn 10,000 9,007 b 8,933 10,593 11,156 b 10,000
F-test ns * ns ns * ns
CV. (%) 9.5 15.6 16.8 18.9 8.3 10.6

Note: ns = non significant, * = Significant at P < 0.05, Means in the same columns with different letters are significant (P<0.05)

determined by DMRT

naveInsldderonandn aadusenounands wavAuNMKanGndoena WUl naveslelifinavilinnuenisudes
198-234 931 YWIALEUNIAUENA1F SR 31.0-33.4 UL, NaRARoER8 9.7-12.5 fiu/ls ANUNIY 12.0-13.4 UagHaKER
thana 1.31-1.61 s CCS/3 Tuntasdt 1 (Table 4) liffrnuunnsnafunisadd win1sldde 21N-7P,05-25K,0+0.1Zn %50
21N-7P,05-25K,0+0.2Zn %3 21N-7P,0,-18K,0+0.2Zn yililananansesmauinni 12 au/ls %ﬂgaﬂi’]ﬁw%’umimaaﬁu
duuasil 2 (Table 5) wuin Amendudos 229-250 @y wuAdusNAUEnaNafuSos 29.4-31.1 Uy, UATATINMINY 11.7-
13.7 lifianuuansineiunneada winavealevibvinandndesainnisldly 21N-7P,05-25K,0+6MgO+4S uay 21N-7P,05-
18K,0+0.17n lénandn 16.2 wae 16.8 du/ls unnensegaiifoddndannsadn (P<0.01) 91nn15tEde 21N-7P,05-18K,0
WAy 21N-7P,05-25K,040.2Zn ildnandaiiios 13.4 uaz 12.4 fu/ls amdisu wagnsldle 21N-7P,0,-25K,0+6MgO+4S
wag 21N-7P,04-18K,0+0.1Zn ﬁﬂﬁlé’mawﬁmﬁ’]maqqLmﬂm"Nf“f‘umﬁdﬂaﬁuaéwaﬁﬂ’aﬁwé’mmwaﬁﬁ (P<0.05) Inglanandn
¥nna 2.23 uay 2.26 fu CCS/lsnudiu Fwanansesuaznanantmaluulasii 2 qm’mwmﬁ 1 flosnnsdanisiu
wdndosiiuvas 2 inmssadimnailusdamddn 1 oy Mldduiusinalwwmadon wunii@on wasfuzdui
waniasuldiintudmalidoontad 2 nmswsuivialutiusniduazdwasrenanandes Tnelnuna oy uiniideou

mMugduuardinsdiunumadgydenisaienaslsiladiansduaszinaswssse (Calcino et al, 2018) wazdanzddagig

v
o o =

nsgAuUNSLAsAulaveddes (Calcino et al,, 2018) NMsuaNnawarnN1s8AURBa (Romheld and Nikolic, 2007) SN d

a o

Hreduarziioulvdvedauariuiiuanuving (Kumar, 2002; Singh et al,, 2007) afuudasi 2 ddngdnanalaoglu
seaumunillelddedins @i vilinandniiudu (Mellis et al, 2016b; Calcino et al,, 2018) wuiAgniunislddeniusdu

N a 1% i a o g v a 3 1 P
winili@ey wasdensdlugarulasyinlvinandauiniavesdsnaliindu (In13550 wazAne, 2562)
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Table 4 Yield, yield components, CCS and sugar yield of the 1% ratoon cane in plot-1
No. stalk Length Stalk Diameter  VYield Sugar yield
Treatments ccs
(stalk/rai) (cm) (mm) (t/rai) (t CCS/rai)
(1) 21N-7P,05-18K,0 7,630 ab 198 31.2 9.7 12.0 1.31
(2) 21N-7P,05-18K,0+6MgO+45S 7,556 ab 229 33.4 10.9 13.0 1.42
(3) 21IN-7TP,05-25K,0+6MgO+4S 7,022 b 232 33.2 10.4 11.9 1.41
(@) 21N-7P,05-18K,0+0.1Zn 8,282 ab 224 31.0 11.2 12.9 1.44
(5) 21IN-7P,05-25K,0+0.1Zn 8,822 a 231 32.7 12.3 13.4 1.50
(6) 21N-7P,0,-18K,0+0.2Zn 9,111 a 226 314 125 13.0 1.61
(7) 21N-TP,05-25K,0+0.2Zn 8,178 ab 234 31.3 12.4 12.7 1.56
F-test * ns ns ns ns ns
CV (%) 12.5 8.90 5.16 16.8 9.37 12.5
Note: ns = non significant, * = Significant at P < 0.05, Means in the same columns with different letters are significant (P<0.05)
determined by DMRT
Table 5 Yield, yield components, CCS and sugar yield of the 1* ratoon cane in plot-2
No. stalk Length  Stalk Diameter Yield Sugar yield
Treatments ccs
(stalk/rai) (cm) (mm) (t/rai) (t CCS/rai)
(1) 21IN-7P,05-18K,0 10,000 ab 240 294 13.4 bc 13.1 1.76 b
(2) 21IN-7P,05-18K,0+6MgO+4S 11,689 ab 245 30.0 15.4 ab 11.7 1.79b
(3) 21N-7P,05-25K,0+6MgO+4S 12,822 a 229 30.2 16.2 a 13.7 223 a
(4) 21N-7P,05-18K,0+0.1Zn 12,889 a 238 30.5 16.8 a 13.5 2.26 a
(5) 21N-7P,05-25K,0+0.1Zn 10,682 ab 250 30.4 143 abc 123 1.76 b
(6) 21N-7P,05-18K,0+0.27n 10,504 ab 245 30.1 14.4 abc 13.1 1.90 ab
(7) 21N-7P,05-25K,0+0.2Zn 9,304 b 236 31.1 124 ¢ 13.5 1.69 b
F-test *x ns ns x* ns *
CV.(%) 13.6 5.54 6.03 10.9 8.52 229

Note: ns = non significant, *, ** = Significant at P < 0.05 and 0.01, respectively. Means in the same columns with different letters are

significant (P<0.05) determined by DMRT
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Table 6 Income from sugarcane yield plus CCS value added

Sugarcane Yield Income Profit increase
CCs Fertilizer
(t/rai) (bath/rai) (bath/rai)
Treatments
Plot Plot (bath/rai) Plot Plot
no.1 no.2 no.1 no.2 no.1 no.2 no.1 no.2
21N-7P,05-18K,0 9.7 13.4 12.0 13.1 1,500 8,482 13,145 - -

2IN-7P,05-18K,0+6MgO+4S  10.9 15.4 13.0 117 1,633 10,181 13,981 1,699 836
21N-7P,05-25K,0+6MgO+4S  10.4 16.2 11.9 137 1,762 8,915 16,533 433 3,388

21IN-7P,05-18K,0+0.1Zn 11.2 16.8 129 135 1,540 10,557 17,162 2,075 4,017
21N-7P,05-25K,0+0.1Zn 12.3 14.3 134 123 1,540 11,292 13,328 2,810 183
21IN-7P,05-18K,0+0.2Zn 12.5 14.4 13.0 131 1,710 11,860 14,132 3,378 987
21N-7P,05-25K,0+0.2Zn 12.4 12.4 127 135 1,634 11,600 12,116 3,118 -1,029

sugarcane price 920 bath/t and plus CCS 55.2 bath/CCS for CCS>10%
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