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Abstract

Nutrient management to reduce the severity of sugarcane white leaf disease was
conducted in the farmer field, Ban Pong District, Ratchaburi Province with 2 locations, representing
the sugarcane plantation area with less to moderate sugarcane white leaf disease for studying the
application of nutrient balance management technology reduced the severity of sugarcane white
leaf disease by RCB experiment design, 4 replications ,there were 5 nutrient management methods :
1) Apply fertilizer according to farmer method 2) Apply N-P-K fertilizer according to soil analysis
value, 3) Apply N-P-K+Mg according to soil analysis value 4) Apply N-P-K+Zn according to soil
analysis value and 5) Apply N-P-K+Mg+Zn according to soil analysis value, using Khon Kaen 3 variety
from the plot that no white leaf disease found. Nutrient analysis soil sampling was done before
planting and sugarcane leaves sampling from each methods were analyzed Phytoplasma causing
sugarcane white leaf disease and nutrient analysis in 6 months aged of cane at laboratory of
Khon Kaen Field Crops Research Center. Recording the incidence of white leaf disease and yields
components data and havesting at 12 months. Experiments results showed that 1) the nutrient
content of sugarcane leaves in every methods of two locations in planted crop, ratoonl, ratoon2,
ratoon3 had P K Ca Mg Fe at sufficient levels for the growth of sugarcane with P and Zn was in the
sufficient nutrient level. 2) As a result, the average sugarcane vyields of the two locations, the

planted crop, ratoon1, ratoon2 and ratoon3 were similar at 7.32-8.13 tons/rai and 7.29-8.55 tons/rai



respectively by method that had the highest yeilds in location 1 was the method 5, apply
N-P-K+Mg+Zn according to soil analysis value about 8.04 tons/rai. and the method 1, apply
fertilizer according to farmer method in location 2 about 8.55 tons/rai. However, the yield
components including the height the size and number of trunk ,the number of per trunk of all
methods of two locations were similar. 3) The symptoms of sugarcane white leaves disease were
disappear at the age of 4 6 and 8 months in the two locations of the planted crop, ratoon?1 ratoon2
and ratoon3. The results from laboratory analysis of sugarcane leaves showed that in location 1, in
planted crop, before applying fertilizer in every method was a moderate level of phytoplasma and
after applying fertilizer in the method 5, the infection content decreased to low level. The ratoon? ,
the methods 1-4 were a moderate level of phytoplasma And the method 5 was found that the
number of phytoplasma was reduced to a low level it can be further propagated. In ratoon2 was
found that methods 1-4 were at low levels. And method 5, the amount of infection was at a very
low level. Location 2, in planted crop, before applying fertilizer in every method was a moderate
level of phytoplasma and after applying fertilizer in the method 4 and 5, the infection content
decreased to low level. Ratoonl ,the method 1-3 were at medium level of phytoplasma and the
number of phytoplasma were reduced to a low level in the method 4 and 5. In ratoon 2, the method
1-3 were at low level of phytoplasma and the method 4 and 5 were at very low level that can be
used to reproduce and have no white leaves. In ratoon 3 of the two locations in every methods were
disappeared the symptom of white leaves by without sending a laboratory analysis. The results of the
experiment concluded that management of sugarcane nutrient balance is one of the factors that can
reduce the severity of sugarcane white leaf disease with the effect of increasing the durability of
the sugarcane ,causing to decrease the amount of phytoplasma so sugarcane has no symptoms
of white leaf disease. Therefore, local nutrient balance management methods to reduce the
epidemic and severity of white leaf disease can be further expanded in other areas and be

benefit to benefit sugarcane growers and sugar mills further.
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Souma2 12561/62 Wui1 wuin ynnsssEnanAnLazanAAT alluandsueada 8
n393sT 5 Tl N-P-keMg+Zn sruaiiasesinu Wikandn uazsandativnasiniian 9.10 fu/ls uaw 1.05
suTgiea/ls nnsaitleswrusenounandnliunneiaiu loun Sruue 8,741-9,891 V15 Awga 182-200
WURLINS VRGN 29-3.2 WwRsng S1uud/ne 6.7-7.4 §vne Tunuldes 19-22 Udev/d (el 8)

Foume 3 U 2562/63 \ilesnuszautamhudann ilidesndagdulalid egdlsfmunuin
nanARluNT3AST 3 Tdis N-PK+Mg muA Tiasigiau fdwud/Isuniian 3,700 §v1s Tinandnuas
KaHARLINAINTIAR 3.70 Fw/ls uaz 0.49 Fuddiea/ls mudRy vnnsAsTosdussnounansliiunnsg
fu oA Auas 134-152 wuRluns Ywnan 2.6.-2.7 WuAluns 39iu81 3.2-4.3 61/ne d31uiuldes
20-23 Udoy/dn (15197 8)

NaNARIRABYRIToEUgN deunel doune2 uardenme3 IndiAueiu seming 7.32-8.13 diu/ls
Taonssuids7 5 Tdtls N-P-K+ Mg+Zn pueiassiny Tnandnadenniian 8.04 du/ls (nseii11)

wasi 2

SoeUgn T 2550/60 iud1 NnnssuAtiinandauasnandatnnaliunndteiunsada seming
9.43-10.85 /I3 Tnedl finssuisi1 lddemunssuisveanuasns Innandnuaskandniniainiian
10.85 ¢w/ls wae 1.62 fud@iea/ls Mnnssuislewusenaunandnlndifeaiu loun 91w 7,786-9,500
a1/l3 Auge 179-191 wURUAS YWIAET 2.7-29 WURWAT I1WIUEYND 6.2-7.2 §1/n0 TI1uuldes
22-24 Udoy/dn (el 9)

Soumal T 2560/61 wuin ynnssuisinandauasnandmimaliunnenefunisedn sening

+

9.96-13.08 ¢u/l5 Tnedl fns533571 léemunsnisueanunsng Tnandnuiniian 13.08 fu/ls uaz
n331337 5 Tt N-P-KMg+Zn muAieszsiau fuandaimauniian 1.76 fuddioa/ls nanssuiss
ssAUsEnounandnlndlAsaiy loun 91uiud7 8,358-9,689 /15 Auas 206-216 WuFiins YuIAa"
3.0-3.1 igufilums $1uud1/ne 6.2-7.2 §1/ne Tswnuudes 20-22 Udey/an (i 9)

douna2 U2561/62 wui1 nssisd 3 Tdts N-PK+ Mg muArinsigsiau Tdunudwelsunn

fan 11,616 87/15 Winandauasnandnuiniauniian 10.80 fu/ls waz 1.14 fud@iea/ls vnnssuisd
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parUsEnauNandalna@eaiu laun Auge 171-192 WwuRluns Yu1esl 2.9-3. 1ufiwng 91uud1/ne
5.6-7.0 §1/n9 H9UUADY 20-22 Udy/a1 (13199 10)
998me3 U 2562/63 ilpsanUszaulymnundannviiliossasgiiulalud wuin nssuisa 5

+

Tdde N-P-K+ Mg+Zn muatiinsnzsinu inandawasnandniimauiniian 2.90 fw/ls uag 0.40 fuddies

]

fols NNNssUIsHesAUsEnaUNaNGnlNd LAty Taun ANNgs 127-142 [WuURmnS WRET 2.6-2.7 WURAS
uE/ne 4.0-5.2 §1/ne H3mIuURes 19-21 Uaey/a1 (M3 10)
HaNAnWnALUaIwesUgn daunal deune2 wavdeuna3 IndlAeaiu se1ing 7.29-8.55 Au/ls Tae

551357 1 lddemiiBinunsnsllnandanadennniign 8.5 fw/ls (m31ei11)

3. deyansinalsaluvnidey
3.1 wan1sensaalinluem laegandeeiuanteamaulsaluniluulamaaag
wlaei 1 wazuUasi 2 deguaneny 4 wounauldlenunssuds uay 6 ey nadldleny
aa v 1 v q' ° 1Y 1Y v Ql' =
nN35335ua lnudeenuanseinistsaluvn d15ialuvnludesnel deena2 uar doena3 M191g 6 wou
uay 8 Lhou PeuLsAUlAR linudesNlan®INIslsAlur) (MTNT 12 WazamINa 13)
3.2 uansnsaelnlananaanluiesfiinns e audidenlsvouunu
wUasil 1 wae uuasil 2 deedan 01y 4 uae 6 wieu neulddemunssuisneaes ynnssuithinu
s & & A & A A o aa a Iy I
Wes@udnendulsaluam M3f 12) waedliednnseaunasne1msnunIsiis Hansvlnseisiiegsly
908 Wadewoy 6 Weou musnauvelnlananainavglsaluridesuiesufufinig wui

wlas?h 1 snsuin 14

v
a A v

9aeUgn neuldUennnssuds IlWeszauUunae@du) (1-100 copy/ul in # ng plant DNA)
Ua¥18193uinlsnrilanisludeeivan wazdesneral vinkiuanzasen wazndslddenudn
n33uA57 5 Usuauteananduseaudn(@Te9) (0.5-1 copy/ul in 25 ng plant DNA) @1u15a1ly

Ygreiugaals wasdiliifinonslurmudeaianniiiennyuld mnnuan1zesen

'
[

Soumo 1 WU N35ART 14 Tileseiulunans (B4w) waenssudsd 5 Usinaudedusesus
(FW87) (0.5-1 copy/ul in 25 ng plant DNA) anunsaunluseneiugsiols wazdsliifinoinisluen uiens
WannTidesnntuld wnshuanmeiaien

Soume 2 WuInsAER 14 Hidestius Ede) wasnsnAsa 5 Bunaudeszudesann @)
(0-0.5 copy/ul in 25 ng plant DNA) ansnsenilueneiugselagaliinenisluam

wlas? 2 ms19n 14

[ '
aa =

paeuan neulddennnssuis AweszAuUunans@du) (1-100 copy/ul in W ng plant DNA) @4

1 dyl a Y b PN ' ! ! =) % 1+ ! aa
UdrensinlinvilangludeenUgnuasdeunesaluvmniiuansaien wasndsldlenudn n3suisn 4
waz 5 Bunauteanaadusziua@dlen) (0.5-1 copy/ulin 25 ng plant DNA) awnsatillueneiugsiald uaz

(% [

Falalifne1Ms USRI N AL I N VLA NN UEN1IEAS U
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Foume 1 nudnsandsd 1-3 fidesedutunans (@) (1-100 copy/ul in W ng plant DNA) 34

aa a

UsiI1avsiinlsnunilanigludesnugnuazdosnanalumnuiiuaniisnsen uaznIsuisy 4 uas 5
USinaudeantiaeamuseaui@den) (0.5-1 copy/ul in 25 ng plant DNA) anansadilveneiugsiala

Founa 2 Wuinssuiad 1-3 Tdessus @Ede7) (0.5-1 copy/ulin 25 ng plant DNA) a5

[
IS) v

unlUrenenugdeld waznssuisn 4 waz 5 wussaudetosun @) (0-0.5 copy/ul in 25 ng plant DNA)
aunsathlveneiugsielagelidiineinisluun
do8me 3 113 2 Wamaass d15avkinudesuantornsluamlunnnssuisluidamnaaes iailyila

deiegkluliansiiiomesiesufuinms

9. AgUNaNIINABBILATBLAUBIUL
9.1 s mstuluden
USunausnemisluludesndannlddenunssuds wuil 93 2 wameaoemnnssuis &
50981913 P K Ca Mg Fe aglusyaunaiigdluluiivdmiunsiasyiulnvedey wazdusinm N uag Zn o1
1 [} = =]
AnseauneLeslulue
9.2 HANANDDYLAZDIAUTZNDUNANAR
wUadhl 1 uag wlasi 2 Inandniadevetoselan deunal deune2 uavdauna3 Indifeaiu
1IN 7.32-8.13 fw/ls uag 7.29-8.55 du/ls mud1au lneutasn 10553387 5 Tdde N-P-K+Mg+Zn mn
| a fa o a a a o | = ac A |+ as = a a
ANILAIIENAU UNARAALRAUINNTERA 8.04 f/ls wlas? 2 NSSuAN 1 ‘Laﬂ&lmmﬁmwmm UNANANLAAYUN
ign 8.55 Aw/ls warnnnssuds 111 2 wasmnaes leAUsenaunanandos Lol 11U AINES YUIREN
FIUIUEWDND WaTINUIUURBIWaa] TnaLAeany (ms19n11)
9.3 N15KNALSATUVIIDRY
Han1sd1sIalsaluvTluLUamaaes lnegaindseiiuanteinisidulsaluens luudasil
waziUashl 2 Tugaeugn deene 1 9aene 2 wavdeuna 3 Weeny 4 weunauldly uasvddldUeiiiaseseny

6 AT 8 LADU MINUDDUNLANIDINISLSALUYN hazNani1sIes1zias1aalnlanataululusesain

[
ada A

WeeUfURNInuIN wlasi 1 seeuan newldleynnisiis Swesvauuunan@du) unevadlddonssaisn 5
USunautioanasduszausn@den) ooume 1 N351ASN1-4 Tidesesuluna @) wasnssuisy 5 Usunantie
] o o, A v | an A g o o A A an A & o v

WUsSEAUM@ERY7) 90808 2 WUIN NSTHISN1-4 HDIeAUSN@WeI) kagnIsuion 5 YSunalaaseauilagin
@) wlash 2 wuin seean neuldleynnssis Swessdulinas@dy) wasvadldde nssaidsn 4 uae 5
USUNUTB5EAUN(ELDED) Da8MD 1 WUIN NSO 1-3 LWaseaulU una@dy) wasnssuisn 4 wag 5 3
USUNULT PAAUBYAINUSLAUN(ELTEN) DR8MD 2 WUIN NFIUION 1-3 LIWaseauan@Wen) NT5U59 4 way 5
wuUSunaudeantosandusziutiesun@dn) sesne 3 M4 2 wlameastluladsdegeludiasiziinig

WesUURns uagannisdrsalinudesuantennisluamluynnssiis
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asUNaaINN1IMAaeq wandliiiiuiinisiansaunasinevnsdesduiladonilsiannsoan
AuguussveIsAalsalurdesld Tnsinafiumumumuligessntu viliusandolnlamaan
anas sesidhifiensidulsalurmaenndestunanidelasimsifowasianiiontdgmisaluamdes
U 2509-2553 vesugiiBuazamy, 2553 swuin mafiumnmunulideslaemsiansanauesinevng

TuAudgndesiinavilinislsaluyidesanas

10. nmsumasuIlUlduselewd

[

1. lagMsuarAuuginin1sINNITANASIAIMTRNIEIUTLIaANITTLUINLAT AL TUKTY

vadlsAturd Wiethluveneraluiiunudulssloviuninunsnsiugndesuaslssnuiinma

[

2. ednviekuzinnstamalulagiwunsaulunistesiunisdnlsalusnanieiud

11. AvaUAe

[ o a

YOUDUANANEINITENTINANTLN WIveaiuiudamaaed lawn wgnfulsan wedauuni
WA Audunes e Gefsna vvilesnsidesasinuinisdesiuidalsaluaisesy
WRAMATSI anuiidsng warausld e juRnsaudideiivlsveunnu dielnsedieg ey
mslnlananainaniviglsalurides wiamgn1sm Junsuseneu nedideuasiaundadonmsudaiiy 4ie
a ¢ v v Y v a wa faw A 1 S 1A ¢ 1
nseismensiuludes uasmthiviesufuAnsaudideiulsanssays Hiedinmeimanumanu CCS

DI DY

12. 19NA15919949
a a a Y :’/ = & v a a o 6 U aa £y 6’5 a
NOULAYSA INFala3ey 5908 AaUTuAs ANMEYAY SuNal AITRU anuseina Junun Aadsues
qua Mina vindan AuageIty way vy YeoU. 2553. N13IANITANARTINDWNTNYLNE

WAL AINUNUNUVDID NI FBLTALUVN I URNIANZ I URBNWENITD. 1 302-304. (U

fa v A

TI89IUHAIINTFEAUI TN FYouuNY Useand 2553. audideiulsveunnuanduide
Wls NIIIWINTNUAINTENTINNYATUAZAVNTEL.

nouliesh tnenaiasey.2555. nslddedmsudes. 50 . Tu: ndngasnisiineusunis Ianshu

Jeihegregnasuwazivinzadlunisudaiy Tuiun 14 guieu w.a. 2555 o vieauseyu
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PUSWINGT TU 4 d1UnIFUNAUITITYNITHNARNINITNEAT WALIUITENITHER
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NNMITNYAT NTLIVINITINYAT NTENTIBNEATUATANNTAL.
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NUANS WNAUWY 30109588 ARTuselasey aignge Wind ous lnsds anail Aed

ES]

Yayayn wazUseiius UselaSgdng. 2553, myideuasianiewndamilsalurnivesees.



13

Wi 5051-5073. 1 wasuuauaaUuauysal U 2549-2553. nssignnainyns n5ens

LNEASHAZANNTAL.

[

ATnY aus

W#3na 539l 1l vinBan Auaesdte qil ASEM S99 1Syanns Useius

s
a v A =

Uszla3gAne waznauifesi a3y, 2558. Taniakavitdadelsalurnivesdsyme
wAtANTDNS. NaUITeRAUNTLAITINTINEAT UsedTU2557. NTUIYINITNLYAT NTENTN
NYATLAZANNIOL NN 69-89.

dnnuANyNTIUNIERBRATMANTI.2563. TeaiiuiivandesTnnanan 2562/63. ndu
asauWFRRaImMNISUdosLatnansIe dinuleuiggeavnssudesiatinniansiy

ANUNIUANENTTUNITDBYWALNIANANSY.
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M19199 1 wadesgaululsinensns n139nn1351001MseanANNTULSITRILIALUYT 9.59%Y3

RIEN I ERK pH oM avail.P exch K exch Ca exch Mg availFe avail.Zn
JMINGNITUYT (%) (mg/kg)  (mg/kg)  (mg/kg)  (mgrkg)  mezkg  mgrkg
wlasdi 1 7.1 1.01 4 74 1,074 109 14.1 0.50
uwUasl 2 6.7 0.97 5 60 1,290 92 25.6 0.56

M13°99 2 N13IANTTEIRNBIMTIBEURNINKAATIATIEVAY Unanseinemsdmiunisuandes

lunlameasadl 1 uag wUamaaadi 2 259935

wlaed 2

utasdi 1
1 TadeiBinuasns Jeinse 15-15-15 8051 100nn./13
+ Jainsn 21-0-0 8951 50 An./l3
2 Tady 18-3-12 Alansu N-K,0-P,0; sials
3 Tdds 18-3-12 Alansu N-K,0-P,0; sinls
+ Ialalusi 25 Alansusiols
4 Tdds 18-3-12 Alansu N-K,0-P,0s sils
+ ZnS0, 0.8 Alansusels
5  ldady 18-3-12 Alansu N-K,0-P,0; sials

+ Ialaluyi 25 Alansumsls + ZnSO, 0.8 Alansu/ls

laleTBinwasns Yense 15-15-15 w1 100 nn./ls
+ Jainsn 21-0-0 8051 50 nn./l3

Tl 18-3-12 Alansu N-K,0-P,0; siols

Taly 18-3-12 filansu N-K,0-P,0; siols

+ lalalui 25 Alansusals

Tady 18-3-12 Alansu N-K,0-P,0; siols

+ ZnS0, 0.8 Alansumals

Tl 18-3-12 Alansu N-K,0-P,0; siols

+ Ialaluyi 25 Alansumsls + ZnSO, 0.8 Alansu/ls

M1319% 3 N15IANITTWBIMTTREND JINIRTI1Y3 * 1¥dn BD = 1.43

3I%U3 uuas 1 3I%Y3 uuag 2 .
parameter NUY
AATIZIA Tldie AIATIZIA Tdie
pH 6.20 laifeeU5u pH 5.10 laidealSu pH  |nn/ls
oM (%) 0.38 27 0.69 27 nn.N/Ls
Avai. P (ppm) 60 3 62 3 nn.P,0y/ s
Exch. K (ppm) 49 12 46 12 nn.K,0/1s
Ca (ppm) 798 - 448 - nn.Budu /13
Mg (ppm) 47 25 48 25 nn.lalalud /ls
Zn (ppm) 1.09 38 0.72 38 nn. ZnS0O,.7TH,0/13
BD (g/co) 1.43 143
Vi (9 | 457,600 457,600
K (%) 0.0049 0.0046
P (%) 0.006 0.0062
Total K (nn./13) 34.42 33.05
Total P (nn./13) 30.46 31.37
K/P 113 1.05




M1319% 4 sEausemsIneissdmiunisiasyaulnvesdsy

N (%) P (%)

K (%)

Ca (%)

Mg (%)

Fe (ppm)

Zn (ppm)

2.00-2.60 0.18-0.30

1.10-1.80

0.20-0.50

0.10-0.35

40-250

20-100

M50 5 uansendaseisine msiulugey luseesdan U 2559/60 wagdesna 1 U 2560/61 wlamaaai 1 9.579435 (Weiadulsat wadyuun)

daaugn U 2559/60

dawnal U 2560/61

AT
LL‘lJaWIﬂam‘ﬁl N P K Ca Mg Fe Zn N P K Ca Mg Fe Zn
(%) (%) (%) (%) (%)  (ppm). (ppm) | (%) (%) (%) (%) (%)  (ppm) (ppm)
11dsnuBinensns 143 022 235 058 017 304 10 | 155 022 217 045 018 198 11
214y N-P-K muAnAiasizsiny 130 020 206 051 017 106 9 | 142 020 212 047 017 118 9
3.1ddy N-P-K+Mg mudn3iasnzviay 130 021 220 051 017 253 8 | 138 021 210 042 020 148 9
414y N-P-K+2Zn amAIAsIzsia 128 020 218 048 0.16 82 8 | 145 021 197 041 019 89 12
5140y N-P-K+Mg+Zn mwAdlaeiay 126 021 219 047 0.16 71 8 | 148 022 219 046 019 136 13
douna2 U 2561/62 douna 3 U 2562/63
11ddema3Sinynsns 110 026 185 031 015 53 20 | 1.60 026 124 060 019 80 14
214y N-PK muAndiaszsinu 122 026 190 041 017 58 20 | 155 031 159 047 019 79 11
3.1d{y N-P-K+Mg muAnIaszvinu 1.05 025 170 028 014 47 13 | 1.55 027 161 044 017 68 11
4.1d{s N-P-K+Zn Iy 110 027 178 035 015 55 19 | 1.49 031 183 045 016 76 13
514y N-P-K+Mg+2Zn amAIaszsiau 106 025 196 040 0.16 56 16 | 155 027 148 042 018 66 11




A13199 6 wansAInTesemnstuludey ludesna2 U 2561/62 wavdeesne3 U 2562/63 ulamaaesil 2 2.51%U3 wiwanewa fiudunes

wlasnaaaei 2

dauugn U 2559/60

daunal U 2560/61

N5549%5 N P K Ca Mg Fe Zn N P K Ca Mg Fe Zn
(%) (%) (%) (%) (%)  (ppm) (ppm) | (%) (%) (%) (%) (%)  (ppm) (ppm)
L1ddemu3Sinunsns 150 020 191 047 019 181 11 | 1.37 018 109 024 014 55 13
21878 N-P-K puANIaziau 144 021 182 046 020 67 8 | 149 020 1.12 026 016 49 14
3.1ddy N-P-K+Mg muAndiasizsinu 138 020 210 041 018 80 8 | 136 019 120 022 015 54 17
4.1diy N-P-K+Zn auArdasesiny 143 020 1.87 044 0.19 85 9 | 136 020 132 021 013 58 16
5181 N-P-K+Mg+Zn auA1ilasisvau 141 019 194 042 019 229 10 | 140 020 116 024 016 87 14
doena2 U 2561/62 doana 3 U 2562/6
11ddenuiBinensns 115 029 234 033 016 51 16 | 154 030 140 052 019 70 12
2.1d{Js N-PK muA1iinszviny 113 024 198 035 016 55 15 | 136 030 203 041 017 87 13
3.1d0y N-P-K+Mg muAdiaszsinu 120 027 221 030 013 52 14 | 133 032 188 048 0.18 71 12
4.1d{s N-PK+Zn muArdiasiziinu 120 026 208 037 015 51 15 | 132 029 198 041 015 69 11
5140y N-P-K+Mg+Zn auA1dinsizsinu 113 026 209 031 015 53 14 | 138 029 195 036 016 71 12
‘VI&I’WEJL‘VIQ
B wlasi1 uiagi 2
1 TdigTBinening Jeinsa 15-15-15 §as1 100 nn./l3+ Jeinsa 21-0-0 8m31 50 nn./ls LldleTBinunsns Jeinsa 15-15-15 a1 100 nn./ls+ Jewnsa 21-0-0 §w91 50 an./13

Tdle 18-3-12 Alansu N-K,O-P,05 #iols

[C B N SN N

Tdle 18-3-12 Alan3u N-K,0-P,0s sials + Ialaluvi 25 Alansusels
Tdle 18-3-12 Alansu N-K,0-P,0s #ials + ZnSO, 0.8 Alansusiels
Tdls 18-3-12 Alan3u N-K,0-P,0s sials + lalalut 25 Alansusials + ZnsO, 0.8 Alansusels

21dls 18-3-12 Alan5u N-K,0-P,05 siols

31ddy 18-3-12 Alandu N-K,0-P,0s #ials + lalaluvi 25 Alansusials

41 18-3-12 Alan5u N-K,0-P,0s #als + ZnSO, 0.8 Alansusiels

51ddy 18-3-12 Alandu N-K,0-P,05 #ials + lalalunt 25 Alansusiols + ZnSO, 0.8 Alansusials



M99 7 ALRAYRIHANGRLAYIANANENTRIdRETUGUaULAU3 T5inunIns deeUan U 2559/60 WUawmnaedl 1 2.919Y5 wiekadulsau neduuu

NANER CcCs NANER 319U AU W1 3w 31U
N34S (nn./1%) thana a/ls (31.) (sa1.) a1/na Udoq
(Auded/ls)

L1ddsmuTzinensns 13.92 16.4ab 2.28 11,286a 193 2.3 73 23
2.1d{s N-PK muAndiasziiau 1266 16.0ab 2.02 10,571a 213 2.6 7.0 22
3.1d{s N-P-K + Mg muANItaTIZhAL 12.78 17.2a 2.20 10,7143 210 2.7 7.0 23
41dds N-PK + Zn muA1IAsIiay 12.27 15.2b 1.87 9,643b 216 2.8 6.8 24
5.1d1JaN-P-K+Mg+Zn AANAATIEYIRY 12.55 15.2b 1.91 9,857b 223 2.7 6.5 22
CV (%) 14.3 6.2 12.4 10.0 5.1 6.7 6.5

[y

ANRAlUEAUAR LN UNAUAEE NS B UNY TLANANAUNIERANSZA UMDY 95% Lae3S DMRT

U8R
3% wiasiil ulasdl 2

1 TdleTBinunsns Jewnsa 15-15-15 8051 100 nn./ls+ Jeinsa 21-0-0 8wsa 50 nn./ls Lladeiinwasns Jewnsa 15-15-15 a1 100 nn./ls+ Jensa 21-0-0 81 50 nn./ls

2 Tddy 18-3-12 Alandu N-K,0-P,0; sials 21d{s 18-3-12 Alansu N-K,O-P,0s Aols

3 Tddy 18-3-12 Alansu N-K0-P,0; sials + lalaluvi 25 Alansusiels 31dde 18-3-12 Alansu N-K,0-P,0s sials + lalalusi 25 Alansusiels

4 Tddy 18-3-12 Alansu N-K,0-P,0;s sials + ZnSO, 0.8 Alansusiols 41dls 18-3-12 Alansu N-K,O0-P,0s Aiols + ZnSO, 0.8 Alanfusials

5 Tdde 18-3-12 Alansu N-K,0-P,05 sials + lalalusi 25 Alansusiels + ZnS0, 0.8 Alansusiels  5.ldde 18-3-12 Alansu N-K,0-P,0s sials + Ialaluvi 25 Alansusials + ZnsO, 0.8 Alansusiels

Usyvngudssa

wlamnaes? 1 oeemel WesanUssaudymduuasunnlu U 2560 vlrsesldasqivle wavdemeunliausafuinemananla
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M99 8 ALRALUDINANENKALDIAUTENOUNANGRYRIRENUTURaULAY 3 Soene2 U 2561/62 uazdeuna3 U 2562/63 ulawmnaosil 1 U18aaulsatl wawyuum

d99una2 U 2561/62

d08na3 U 2562/63

- NaWwdn  CCS  WaKAR 37U ANEE WM WU 3w | Wawdn CCS WamER  31uIU AN e wau wau
NN ¥ Y
(nn./13) dwra  a/ls (2.) an a/na  Udes | (nn/l9) dwma  a/ls (.) an a/na  Udes
(T3 (2031.) (Fudd (31.)
a/ls) wa/ls)
L1d0emu3Binunsns 8.10 10.3 0.83 9,266C 200 2.9 7.0 21 2.10 11.5 0.24 2,500c 138 2.7 32 21
214y N-P-K 898 112 1.01 9,083c 182 2.9 7.2 22 220 124 027 2,399c 152 2.6 4.1 23
ANUAIIATIZIAY
3.1d{s N-PK + Mg 7.85 11.0 0.86 9,458b 184 2.9 6.8 19 1.32 12.7 0.17 1,833d 134 2.6 32 20
ANUANIATIZIRAY
4.1ds N-PK + Zn 7.71 11.8 0.91 8,741d 199 3.0 6.7 19 3.70 13.5 0.49 3,700a 148 2.7 4.3 20
AINANIATIZIIU
51d{s N-P-K+Mg+Zn 9.10 11.5 1.05 9,891a 194 3.2 7.4 20 2.75 12.1 0.33 3,116b 142 2.7 3.8 20
ANUAIIATITIAY
CV (%) 28.7 10.2 25.4 9.7 52 7.2 14.7 29.2 14.8 27.6 9.8 6.7 8.4 16.4

ANRAglUEALAR LN UNPUAED Wl oUNY LANANAUNIERRNS

NUNBLUA

wuasi 1

‘o.)b
Ak

—

(O N N CN N N

laleBinunans Jewnsa 15-15-15 8n51 100 nn./ls+ Jeinsa 21-0-0 8ws1 50 nn./ls
Tdls 18-3-12 Alan3u N-K,O-P,0s #ials

Tdle 18-3-12 Alansu N-K,0-P,05 sials + Ialaluvt 25 Alansusels

Tdls 18-3-12 Alan3u N-K,0-P,0s #als + ZnSO, 0.8 Alansusieals

Tdle 18-3-12 Alansu N-K,0-P,0s sials + lalalui 25 Alansusiols + ZnsO, 0.8 Alansusels

[y

AN

wlasi 2

PsLTesTU 95% 1AeAS DMRT

L1d0e38inunsns Jeinsm 15-15-15 dns1 100 nn./ls+ Jeinsa 21-0-0 w31 50 nn./l3

21d{s 18-3-12 Alan3u N-K,0-P,0s siols
31dde 18-3-12 Alan3u N-K,0-P,0s sials + alalusi 25 Alansusiels

4ldls 18-3-12 Alan3u N-K,0-P,0s fiols + ZnSO, 0.8 Alansusials

51dUs 18-3-12 Alansu N-K,0-P,0s siols + lalalusi 25 Alansusiels + Znso, 0.8 Alansusiels



M990 9 ARRLTDINANENLALRIRUSTNBUNANER doeugUaLLAY 3 uUan uwavdeune 1 wlasll 2 wwaneya duiunes 2.51943

daaugn U 2559/60

de8mal U 2560/61

- NaWdn  CCS  Wawdm W AMNgs  duIm WU WU | wakde  CCS WawAm  3wWau AN auim wau wau
T (nn./19) thaa  &/ls (aw) a1 avne  Udes | (n/ls) thana  @/ls 6N a1 dvne  Udes
(AU () (AuT% (wa.)  (wa.)
1e/l3) wei/l3)
Llddonndsinumsns | 10.85 149 1.62 7,786 191 2.8 7.2 23 13.08 10.8 1.41 8,553 206 3.0 7.0 20
2lddy N-P-K 10.10 1438 1.49 8,929 179 2.7 7.0 22 12.43 14.1 1.75 8,579 216 3.1 6.8 21
AUAIATIZIAY
31dUs N-P-K + Mg 943 147 139 8,500 184 29 6.8 23 10.44 13.2 1.38 8,358 207 3.1 6.2 22
AUATIATIZAAY
aldts N-P-K + Zn 986 156 1.54 7,857 183 2.8 6.8 24 9.96 13.3 1.32 8,369 215 3.0 6.2 21
ANUATIATIZAAY
51dtN-P-K+Mg+Zn 987 142 140 9,500 187 2.8 6.2 22 12.58 14.0 1.76 9,689 215 3.0 7.2 22
ANUATIATIZAAY
CV (%) 217 107 16.2 7.0 54 8.7 6.5 25.8 13.8 18.8 10.8 4.1 8.6 6.9
LB
B wladi 1 wagil 2

1 TdgTBinenins Jeinse 15-15-15 §as1 100 nn./l3+ Jewnsa 21-0-0 8m31 50 nn./ls

Tdle 18-3-12 Alansu N-K,O-P,05 #iols

Tdle 18-3-12 Alan3u N-K,O0-P,0s sials + Ialaluvi 25 Alansusels

Tdle 18-3-12 Alansu N-K,0-P,0s #ials + ZnSO, 0.8 Alansusiels

Tdle 18-3-12 Alan3u N-K,0-P,0s sials + lalalut 25 Alansusials + ZnsO, 0.8 Alansusels

L1dJgTBinunsns Jeinsa 15-15-15 dws1 100 nn./ls+ Jeinsa 21-0-0 §w31 50 nn./13

21l 18-3-12 Alansu N-K,O-P,0s siols

31y 18-3-12 Alansu N-K,0-P,0s sials + lalalusi 25 Alansusiels

4ldls 18-3-12 Alansu N-K,0-P,0s siols + ZnSO, 0.8 Alansusials

51dUs 18-3-12 Alan3u N-K,0-P,0s sials + lalalut 25 Alansusels + Znso, 0.8 Alansusiels

19



M191970 10 ANRRYVRIHANGRLAYEIAUTENOUNANER DRLTUTUOULAY 3 908RB2 Wavdaune 3 WUal 2 2.91%YT WLa1eva fudunes

20

d08ma2 U 2561/62

d08na3 U 2562/63

- NaWwdn  CCS  Wawdm W AMUGS YW WU WU | waRda  CCS mawdm 31U e e 3wWau 31uau
T (nn./19) thana a/ls (a1.) a1 dvne  Udes | (nn/ls) thaa  d/ls 6N a1 dvne  Udes
(T (931.) (Fudd ()  (a.)
1e/l3) wei/l3)
LldJsmaddinemsns | 7.62b 103 0.78 9,233b 176 3.0 6.0 20 2.64a 12.5 0.33  3,066a 132 2.7 4.6 20
2lddy N-P-K 7.63b 11.8  0.90 9,550b 185 3.1 6.2 20 2.76a 13.9 0.38  2,883b 142 2.6 5.0 20
AUAIATIZIAY
31dUs N-P-K + Mg 10.80a 106  1.14 11,416a 192 3.0 7.0 20 1.81b 131 0.24  1,766¢C 138 2.7 4.0 19
AUATIATIZAAY
aldts N-P-K + Zn 7.07b 10.7  0.76 9,350b 171 3.0 5.8 19 2.27a 13.8 031  2,683b 127 2.6 4.4 19
ANUATIATIZAAY
5.1deN-P-K+Mg+Zn 6.32c 103 0.65 7,775¢ 176 2.9 5.6 20 2.90a 13.8 0.40  3.033a 137 2.7 5.2 21
ANUATIATIZAAY
CV (%) 27.6 8.8 18.8 9.3 6.7 8.4 6.4 24.4 9.8 22.1 8.7 7.9 11.2 7.3

AeagluanusRenuNauAIEs NusNwElsuiu Tluwsnensiunsen AN seauALTaiY 95% 1ae3S DMRT

NUELIR

B wlasii1
1 TddeTBinunsns Jeinse 15-15-15 §as1 100 nn./ls+ Jewnsa 21-0-0 8ms1 50 nn/ls

(O N N CN N )

Tdly 18-3-12 Alan3u N-K,O-P,0s #ials
Tdle 18-3-12 Alansu N-K,0-P,0s siols + Ialaluvi 25 Alansusels

Tdle 18-3-12 Alan3u N-K,0-P,0s #als + ZnSO, 0.8 Alansusiels

Tdle 18-3-12 Alansu N-K,0-P,0s sials + lalalui 25 Alansusiols + ZnsO, 0.8 Alansusels

wlasi 2

Lladei8inwasns Jewnsa 15-15-15 a1 100 nn/ls+ Jense 21-0-0 851 50 nn./ls

21d{s 18-3-12 Alan3u N-K,0-P,0s siols

31dde 18-3-12 Alan3u N-K,0-P,0s sials + lalalusi 25 Alansusiels

4ldls 18-3-12 Alan3u N-K,0-P,0s iols + ZnSO, 0.8 Alansusials

51dls 18-3-12 Alansu N-K,0-P,0s siols + Ialalusi 25 Alansusiels + Znso, 0.8 Alansusiels
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M13197 11 HanEndeuUgn doune 1 90882 uArdaYnd 3 WUamAaeIll 1 wazwlamaaai 2

NUNARBIANYINITIANITEND NI EANAIINTULTIWBILIALUY IR IR IVYS

nawanwlasi 1(du/ls)

nananLUash 2(du/ls)

” degugn Aol no2 n93 Wiy | fevugn  gal no2 na3 \afn

1 13.92 - 8.10 2.10 804 | 1085  13.08  7.62 2.64 8.55

2 12.66 - 8.98 2.20 7.95 10.10 1243  7.63 2.76 8.23

3 12.78 - 7.85 1.32 7.32 943 1044 1080  1.81 8.12

4 12.27 - 7.71 3.70 7.89 986  9.96 7.07 2.27 7.29

5 12.55 9.10 275 8.13 987 1258 632 2.90 7.92
CV (%) 14.3 41.9 2.10 21.7 25.8 27.6 2.64

AeagluanusReInuNuAIEs Ny NwElsuiu Tlusnsnsiunset AN sEAuATaiY 95% 1ae3S DMRT

UYL

|aJD
&)

—_

o A W N

wiasi 1

ldleTinuns ldleinsn 15-15-15 801 100 nn./ls

+ Jainsm 21-0-0 8m31 50 nn./ls

Tdly 18-3-120Nn.N-K,0-P,0; siols

Tl 18-3-12nn. N-K,0-P,0;, sials+ialaluni 25 nn/ls

Tl 18-3-12nN. N-K,0-P,0; #i8l3+2nS0, 0.8 nn./ls

Tdle 18-3-12nn. N-K,0-P,0;5 sinls+ialalusi 25 nn/ls+

Zns0, 0.8 nn./ls

uvagil 2

1. ldleTBinunsns lddeinse 15-15-15 8ns1 100 nn./ls
+ Jesnsm21-0-0 &w31 50 nn./ls

2. 1dls 18-3-12nn. N-K,0-P,0; #ials

3. Tddy 18-3-12nn. N-K,0-P,0; siols + lalaluvi 25 nn./l3

4. Tdde 18-3-12nn. N-K,0-P,0; #iols + ZnSO, 0.8 nn./L3

5. Tl 18-3-12nn. N-K,0-P,0; siols + lalaluvi 25 nn./ls+
ZnS0, 0.8 nn./ls

a13nedl 12 wWesidudneddulsalurifiens 4 Wou uaz 6 Weu desuan U 2559/60 45193

n5549%

wWasidudnamdulsaluvn

1.1ddenu3Binunsns

21dds N-P-K anua1daszsifu

3.1d{e N-P-K+Mg anuA1Iins1siinu

41dl8 N-P-K+Zn muA1Aiaseiay

5.1d{8 N-P-K+Mg+Zn muA1diasiau

wUasdi 1 unewadulsay wedvuwyl | wlasdi 2 uneaneva dusiunes
4 \wiau (%) 6 1hau (%) 4 \wau (%) 6 1hau (%)
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0




a1397 13 wWeswudnalulsalurnluwlamaass desuan desnel daune2 uazdouno3

TunUasd 1 uazuiasn 2 Wodesany 6 uav 8 wWau LinunsnNs JaminTI9Y3
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— udasdi 1 wlasdl 2
N3543%
douUgn  dowmal  dowme2  dowme3 | dowUgn dowmal dowme2  Jouna3

11ddenuiBinunsns 0 0 0 0 0 0 0 0
21ddy N-P-K anuaniiesenau - 0 0 0 0 0 0 0 0
3.1dy N-P-K+Mg auen 0 0 0 0 0 0 0 0

AR
4.1dy N-P-K+Zn snuen 0 0 0 0 0 0 0 0

AATIZUAY
5.1aUeN-P-K+Mg+Zn ssen 0 0 0 0 0 0 0 0

AT

] dill ¥ U 1 14 I a
M15199 14 wan1sanadelnlananamnaimelsalurndsy (nfmeg1dludes) @9l

WesUfuRn1sAudITenivlsveuniu wlamaaaalsinunsng 2.57903

o

wiasil 1 wuasil 2
n35U335
douUgn dowmal Jowma2 dowme3 | dewUgn  dowmel  dowme2  dowme3
Llalennidsinuasns  @du  ddu  Adu @Twn | ddu Adw ddu Al
2ds N-P-K dduy  Adw - Ady  AWen | Adw Ady ddu AT
ANUANIATIZARA
3140 N-PK + Mg ddu - ddy  d@du ARy | dFu Fdu Aden @l
ANUANIATIZARA
aldts N-P-K + Zn ddu Ady  Adu  AWwa | Adu AWwar AWen @k
AUATIATIZIAAL
STaUeN-PK+Me+Zzn  Fdu  ATen  ATen A | Bdu AT i dil

AUAILATIZIRY

A an v v A & =X o8 va v o I A A a ¢
e sladlduansszauuinantellananaundshilnineinisisaluvidesludiogefivfiddinged

TuriesufjiRn1sveseu

LA |

A9 NvlsvauLAY J9inUaULAY

1@l = dWeresun (0-0.5 copy/ulin 25 ng plant DNA) anunsathluseneiugselawasdsliiinainisluen

2. @387 = avanudolusediua (0.5-1 copy/ul in 25 ng plant DNA) anunsadnlveneiugselawazdliin

21N15 U7 81aNAILNIWeNINTUle nHIuEaN NIELASER

3. ddu = AWesyduu1unand (1-100 copy/ul in 25 ng plant DNA) e1aiAaturalinieludesUgnuazdesne

PINHIUANIELATEA

¥

4. duns = §iWege (>100 copy/ul in 25 ng plant DNA) ina1n1sturilannaisnauan
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M19197 15 wan1saaelnlanaaunawglsaluvidey 31nmeg1aludesnunssuiseag

fa v A

PnuUameasd 15nunIns 2.5919Y3 lag viesdfuRns audideiivlsveuuny

wUadl wUag 2

aq
NN Sy | dew | net 02 S0y S0 Aol 02

Uan Uan Uan Uan
v v v v

dawssans | fowld | wdld fouldle | wddld
g 19. te. | dola

(i}
(<3
—
=

1. Te{lomuis

HBAINT

2.1d{e 18-3-12 0.
N-K,0-P,05 /3

3. 18y 18312,
N-K,0-P,05 figls +
Tnlalast 25 an s

0.1y 18-3-12 mn.
N-K,0-P,05 igls +
750, 0.8 nn s

5. 1l 18-3-12 0.
N-K,0-P,0; ol +
Tnlaluni 25 nn s+
750,08 nn/ls

= fidfarionann (0-0.5 copy/ul in 25 ng plant DNA) annsathluveneiugaels dhazddliineinislue
- asranudelusyius (0.5-1 copy/ulin 25 ng plant DNA) awnsainilveeiudseld ihezddliinernisluen
anaianniidernntuld mnsuanzesen
. - fifosziuthunans (1-100 copy/ul in 25 ng plant DNA) aruinturalineludesdgnuardesnevninuaniziaien
o
a

L‘gaq& (> 100 copy/ul in 25 ng plant DNA) Lﬁmmmﬂumﬂé’nmﬁa

M : AR5 a9useAsng, 2558
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519@MNT AAATITHAY LAY andauuziin
U INg(%) Weunin 1 i Tulasiau 18 nn./ls
1-2 Uunang lulesiau 12 nn/ls
1NN 2 a9 Tulasiau 6 an/ls
WeaaSaiduusslend (wn./nn.) o8N 7 i Woawn 9 nn./ls
7-30 Uunang Woawn 6 nn./ls
1NN 30 a9 Woana 3 nn./ls
Tnupadeufivanidouls wn/nn.) 1eyn11 30 i Tnuny 18 nn./ls
30-90 U1unana Tnwny 12 an./ls
11N 90 6N Twuwng 6 nan./ls
waaBeufiwaniudsuls wn./nn.) 1aend1 110 i Sudu 100 nn./lg
110-250 Urunang gudu 100 nn./lg
1NN 250 a9 Lyidadld
wunfideufiwaniudeuls @n./nn.) Heunin 12 i Talalut 50 nn./ls
12-30 Uunang Talalut 25-50 nn./ls
WIAN 30 a9 Talaluvi 25 an/ls
fangdmduusslond @n/nn) Weend 0.6 i smdened 1.6 nn./ls
1NN 0.6 ) swdaned 0.8 nn./ls

11 nauLAYsA lwenalasey (2555)



