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Abstract
Nutrient management to reduce the severity of sugarcane white leaf disease was

conducted in the farmer field, Dan Chang District, Suphan Buri 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 trial, 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 that in planted crop, ratoonl, ratoon2, ratoon3 showed
the nutrient content of sugarcane leaves in every methods of two locations had K Ca Mg Fe at

sufficient levels for the growth of sugarcane with P was closed to the sufficiency level in plant leaves,



but N contents was lower than the sufficient level and in the method 4 and 5, Zn was in the sufficient
nutrient level. 2) As a result, the average sugarcane yields of the two locations in the planted crop,
ratoon 1, ratoon 2, ratoon 3 were similar about 11.0-12.8 tons/rai and 9.3-10.2 tons/rai respectively by
the method that had the highest yeilds in location 1 was the method 3, apply N-P-K+Mg according to
soil analysis value about 12.8 tons/rai. and in location 2 was the method 5 apply N-P-K+Mg+Zn
according to soil analysis value about 10.2 tons/rai. However, the yield components of sugarcane
including the height, the size and number of trunk, the number of segments per trunk of all methods
of two locations were similar. 3) There were symptoms of sugarcane white leaves at the age of
6 months, in locationl amount 4.32-6.51 %, location 2 was found 6.20-9.75%. Otherwise, the white
leaf disease symptoms disappeared when the sugarcane continued to grow up and the results from
the laboratory analysis of plant samples for the presence of phytoplasma pathogens were found that
the planted crop of two location were moderate levels of phytoplasma (orange), meaning no white
leaves were seen but may show signs of white leaves when sugarcane is under stress and after
fertilizing according to the process, location 1, the planted crop of the method 5 was a low level of
infection (green) that could be used for further reproduction, and will still not have white leaves may
develop more infections if under stress. Ratoonl, the method 1-3 was moderate (orange) and
decreased in low-level (green) content in method 4 and 5. Ratoon2, the method 1-4 were a low level
of infection (green) and method 5 was reduced to very low levels (blue) can be used to reproduce
and have not caused white leaves. Location2, the planted crop, the method 1-3 was moderate
(orange) and decreased in low-level (green) content in method 4 and 5. Ratoon1, the method 1 and 2
was moderate (orange) and the method 3-5 were found low-level(green). Ratoon2, the method 1-3
was low-level (green) and methods 4 and 5 showed very low-level infection(blue), which could be
further propagated. However, ratoon 3 all of the methods In the two locations were not showed signs
of white leaf disease and did not send samples for laboratory analysis . However, the experiment can
showed that management of sugarcane nutrient balance is one of the factors that can reduce the
severity of cane white leaf disease with the effect of increasing the durability of 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 sugarcane growers

and sugar mills further.
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20 ppm. ANNAIFIU

90uma3 U 2562/63 1)nN3335il P 0.16-0.21% K 1.11-1.78% Ca 0.31-0.36% Mg 0.17-0.20% Uas
Fe 57-89ppm. aglusiunariiadlulufia @i N 1.19-1.41% dndseduwelfies uag Zn 14-21 ppm. laed]
933357 4 wa 5 1 Zn azﬂmzﬁuammwsﬁwmﬁm 31 Zn 20 ppm. tag 21 ppm. HLEIRY

Jnmusmormsluludesndsanlddenunssuiuda wudn viewvasdl 1 uazuvasdi 2
NNNTINIFUTINEMT K Ca Mg Fe agluseiunaiiiesdmiunisiasaiivlavesdes 1 P Indifsiusedu
worfedlulufiy udfusuna N dndiszduneiios uagd zn lunssudsa 4 Télds N-PK +Zn a1uen
Ansevien uaznssu3si 5 Tals N-P-K+ Mg+Zn sudniiasesiau i Zn eglusefusineivnsiineriies

(M1579915 ,A1519916)

2. WANAALAZBIAUIENBUNAKER

wasii 1

Sogn U 2559/60 wuin nsui3sT 4 Tals N-PK+Zn suAdiaseviau Tinandnanniign 188
s/ \Suaznanaminagitan 3.1 AudBiea/ls IndiBestunssadsi 3 Tdde N-P-KMg nuA-dinsziaulsl
HaKAR18.6 Fu/l3 uasnandntina 2.9 fudtioa/ls nnnsasTiesdussnounananlndifesiu 1dun mmige
190-235 LWURWAT YUIAGT 2.6-2.8 lWURMAT T11Ud1/NB 6.0-7.3 §1/n8 HT1uuUdDe 23-25 Uday/dn
(31971 7)

dounol U 2560/61 nuin nsadsi 1 ldemmiBinuasns T9wnudy/lsiniian 11,991 dv/ls
inandnuindian 155 #u/ld wasiinandniniauiniian 2.4 duitiea/ls sesasun Ae nssudsi 5 1dde
N-P-K+Mg+Zn puATiasnzsii Tinandn 13.7 du/ls unsnandntiina 2.2 duddioa/ls vnnssuisd
sarUsznauNandnlnalAssiy louA AINge 243-287 WURWAT YUY 2.8-3.0 LWURILAT I1UIUEV/ND
6.0-7.3 &v/n S1uauUdes 24-26 Udev/an (13afl 7)

founo2 U2561/62 wuin n3muidsd 3 Tdts N-PK+Mg maAdiasgyiau S9runud/lsinnilan
7,950 §1/13 WnarAnunnilan 14.2 du/ls weelinandnthmasniian 20 duifiea/li sesman e ns5is
7l 5 1dt)s N-P-KrMg+Zn muAdins gy Winanda 126 #u/lf uarlinandatinaminfunssuisi 2
Tdle N-PK suddins1eniau 2.0 duddiea/ls nanssudsliesdusenaunandnlndifiveiy lawn Anwas
212-233 WURAIAS YU 2.8-2.9 WURAWIAT IUIUEY/NB 6.0-7.3 §1/nd I1WIUURBd 18-20 Udoy/an

1 a fa

doune 37 2562/63 wuin n35uAsN 3 Tdly N-P-KeMg aueA1iiasgsiau 5uaud/ls

1+

wndian 7,950 a1/15 Winandauinfign 6.4 du/ls Indhsedu nssudsn 4 Tade N-P-K+Zn miuen

9

= a

ca LY 1 a io’ gj aa 1 LY 1 % v aa 1 ada
WUATILVAU UNANGH 6.3 G]U/ii HANSFUINIANT 2 NTIUITININUMIAY 0.8 G]‘Ll‘?i‘tiLE]ﬂ/i’i NNNITNITY
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parUsEnoUNanAnlndAgaiu laun AINge 163-178 luflung YR 2.8-3.0 WURLAT I1UIUEV/ND
6.0-7.38/ne $1uIuUdes 17-19 Udes/d (319 8)

wawdnladevesdenUan deunel doune2 deene3 IndiAvatu sening 11.0-12.8 diu/ls Tag
n333359 3 Taty N-P-K+ Mg muaniianevinuiinandniadomniian 12.8 du/ls (Meii11)

wasd 2

Sondan U 2559/60 WUl NnnssuATIRHANAR A1AILVIIL CCS wagHARAALIATa
laiumneinstumnaada lnonssudsi 1 lédenuiSinumsns Winandngaian 14.9 fu/ls uazlidwandn
thnagefian Ae 2.42 FMudFiea/ls nnnsaisflesdusznounandalndifestu 1dun awgs 220-239
WURLIAT YUIAAT 2.6-2.9 LWURLAT I1UIUA/ND 5.2-6.9 §1/n0 I1UIUUAeY 23-25 URDv/aN LAy
SuIud 7,728-9,962 §1/19 (5199 9)

Sovno1 T 2560/61 wuth nnsaAslkanan Aaruvu CCS wasnanBatwnaliuansaty
yaadid Taonsnisi 1 lddonuisinunans dwaudunniian 10,182 d1/13 Winandauniian 9.9 fiu/ls
uawiinanAmivnauniian 1.63 fudfioa/ls s0sann fio naaudsi 5 1dds NP-KMg+Zn suATiinseviny
inawdn 9.4 #u/l5 uasiinandntiena 151 dudtioa/ls ynnsaisiiesdussnaunandslndifestu léun
AYNEN 198-225 LwURng YU 2.8-2.9 WURINT I1UIUAYNB 6.0-6.9 §V/ne Iuulaes 21 Udey/dn
(751971 9)

Souma2 U2561/62 Wui1 NAnssIIsNANAR A1ALMIL CCS ungnanBatimalnLAesty
lsiumnsinafuneadia Taonssudsa ¢ Tdls N-PK+Zn auaninseiau linandnuiniign 106 du/ls
s09091 Ao nTRAET 5 Tdly N-Pk+ Mg+Zn pnuaniinsieviau Tiuasdn 10.1 6u/ls nanssisildmanan
tmasening 112131 fudtiea/ls nnnssuisiiesdussnounandsliunnitetuniaadd léun arwga
186-199 ifisns Ynd 2.7-2.8 WuUAlM $110U 5,865 §1/n8 wazdnnuudes 17-18 Udey/dn (maii 10)

douno3 ¥ 2562/63 WUt nanTIATIHARAR ALY CCS wawkANARTIAA Talusnsnsiy
yneadia Tnons5isd 5 Tals N-PK+Mg+Zn puAndiasesiau S8uaudunniian fio 8450 &/l Trinandn
1nfign 6.8 Fu/ls AmanEmicnagaiian 0.94 dudtioa/ls ansnAsilesiUsznounananlsiuAneiy
9ER oA Mg 163 -170 IURIAS YUIAGN 2.8-2.9 LwuRlims 91UIUA1/N8 5.4-6.8 61 wardnuiuldes
19-22 U&o/dn (el 10)

NanAnLaAevesdenUgn dosnel deune2 uazdosne3 TndlAssty sening 9.3-10.2 fu/ls

launs5u359 5 Tdde N-P-K+ Mg+Zn snudinsizvnuiinandniadeninian 10.2 fuw/ls (an519i11)

3. dayan1snsalialuridey
3.1 wanseaalinlurnilunlameasdlaenandesiiuaasainmstiulsaluun
wUaeil 1 wazudas 2 dewdan 01y 4 Wisw linudeeiiuanio1nslsalurd nuneiuande1nis

Turndeuslonny 6 Wou wash 1 d1uu 4.32-6.51 Wesldud wasil 2 wu 6.20-9.75 Wedidudenasd 11)



11

nNtUue s YAULRG Lazennsvedsalurmell Tudeume 1 9oume 2 Wardumne3 Uaes 2 wuas
Vnaed Linudoeiiani®In1slu (1IN 12)
3.2 wanmsaselnlananaunluissufifinns audideiivliveuuny

wlasi 1

ada § @ (3 a &

doatgneny 6 e luulasneuldden1unssuisnaaes nuynnssudsiwesidudneimdy

TseluamlndiRssiudoue 4.32-6.51 wWosidud (15197l 12) wagnansadnszsidieddludonid
yuFnandelnlanataunanvalsalurndeslufosufifinng wui nanssuiseulddeiidesssu
Uunans(@du)(1-100 copy/ul in 25 ng plant DNA) %ﬂﬂ\‘l%’jﬁmﬁlﬁlzLﬁﬂiiﬂﬂﬂﬁiﬁﬂﬂﬂiugaﬂﬁﬂgﬂLLaz
Sovnorolumniuan1izeien uasudsldtlodos 1 Weu wudh nesuisd 1-4 fideszdutiunans
(@) waznssuiai 5 Tdds N-P-K+ Mg+Zn m1uA1ILATIEhAY fideszius@iden) (0.5-1 copy/ul in
25 ng plant DNA) a1snsatlveneiugsiola wazdiliinernisluanusenaimuniidouniulédmn
riuanniziaion nddldteludosne 1 wui nesudsi 1-3 DideseAuUiunana@dn) nsuisd 4 Tdde
N-P-K+Zn A1 TIedRu waenssuisds Tats N-P-k+ Mg+zn auaiinseviau amanuidely
seaum@Eden) (m31eil 14)

oume 2 nan1InTIaide wudl n3suAET 14 Sidfelusedudn@iden) wasnswdsi 5 8
USinandetiesann(@i) (0-0.5 copy/ul in 25 ng plant DNA) ansninlureneiugeale Uiazdalaiin
915l (9197 14)

Soume 3 d1579 wui1 ynnsaislinudesuantonnislurnluwlamaaes vailudesne 3
lull¥dsshotnmmadellananauluiesufsins

wasil 2

Sougneny 6 ou dimaslundas wuedidudnedifulselurmanssuislndifestu daud

1+

6.20-9.75 Wasldud (13199 12) nan1sasradioaniesufiing wui neulddennnssuds Swesseu

9 9

Urunana@d@n) wasnaeainlddeniunssuds Hansiadagien wud nssudsy 1-4 Tdeszauliunans

(@) N5SUATN 4 wazs Twesyeun(@den)

29M8 1 NANITNTINYD WU NT5UATT 1war2 TeseauUIunana@dy) waynssuisy 3-5

'
(%) o

‘&J a a
NULLBTTAUA(ALYT)
v & i aaa a & v o A A aaa
998MD 2 HANIINTITD WU NTINITN 1-3 TiWeszaua(@len) uaznTsuisn 4-5 wu
nansaLduszaudin fe Didetieaunn (0-0.5 copy/ulin 25 ng plant DNA) @wnsatliveneiudasla
wazazdildifnoinisluen (msei 14)
98800 3 d1539nnssuIslundamaasslinudesuansoinisvedlsatuvid veilldlads

mogransaelrlanaraunluieslfiminig
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9. aUNanIsNaaaLazdalauaLLL

9.1 s1memnsiuludey
Usnasnomnsluludosndsanldiemunssitamegudn wuiudasi 1 wagulasi 2
NNNTTUITUTNOMIT K Ca Mg Fe agluseiunaiigadmiunisiasaiulavesdes 1 P InalAgaiusediu

A

worfledlulufiy wafluun N Andnsefunerfios uag fusuia zn lunssudsd 1- 3 Andiseev
woufies TunssaAsi 4 wag 5 ogluseiusnevnsinefieamseiis,msedie)
9.2 NAKENSREUATDIAUTENIUNAKER
NANARIRALSREUgN Seeme 1 Seume 2 uay Seeme 3 Yasulawl 1 way washl 2 yansmnis
TndiAgatu seming 11.0-12.8 fu/ls wag 9.3-10.2 du/ls mud iy wasil 1 nssuasi 3 Tdds N-P-kMg
MuATIAT AU TnanAnainniign 12.8 fu/ls uazulasil 2 n953389 5 Taty N-P-K+ Mg+Zn anuen
Ansesiiu nandnadenniian 10.2 fu/ls wasnnnniivests 2 ulas fesdUssnounanndos ldun
9.3 dayan1siinlsnluv1ides
dovugneny 4 1o linuuansernslsalurmlundasi 1 wazudasi 2 usinuiileany
6 oy wuasil 1 $1uau 4.32-6.51 Weosiius uuasdl 2 wu 6.20-9.75 Wesldud(n3199i12) ndsandes
Wiydulefonisvedsalurnmelulunnnssuitvedludouns 1 doume 2 uazdosma3 vosia 2 uag
nansaTRleTgiiessRrdelnlanarauluiosfRns nut Sesvgnnouldieniunsui’
4 2 was SUTuanteseiutunana@) uasudantads uwasi 1 nsnsi 5 fvsnutearaady

a v

SEAUANEE?) P8R 1 NFIUITN 1-3 Taseaul UnNaN@Edy) wagnIsuIsHh 4 wag 5 JUSueanad

[ [y °

Wuseaus

[y

1@ERe7) Tu wazdoene 2 NSUASN 1-4 IWeseaum@Wen) warnssuisy 5 JUsuuioanad
Wusgautiaeunn@iln) wlasi 2 degUgn NTTuIEN 1-3 Aieseaulunana@du) N353l 4 uay 5 wule
o o A A v anal & ) oy an a & U o A A

SEAUANE@ET) 828R 1 NTIUITN 1UAY 2 WULYDTLAUUIUNAN(EAN) NFTUITN 3-5 WULYDTLAUN(ELVEN)
DRUMD 2 NTIUITT 1-3 WULBSEAUAET 1) warlunssuATH 4 waz 5 nuivanadseautagun@i)
Tudaeme 3 919 2 hUad @197 LNUSREWARNIBINTSLSA UV N9t luladaf1981999797 18T aN19
WosUURnIs

A3UNaINMINAan uandliliuinsdnmsaunasinemsoesdutladenilsnaunsoan

a 9 v ~ a vy 4 ° v a &
ANUTULSvRINTAntsAlunIPesls Inelinamiuanunumulidesuntu viiusunauae lnlanaiaun
anas 9esdslifionnsilulsaluam genrdesiurnansidelasinsideuasiauiiauidywlsalurniseey
U 2549-2553 vpsuniisuazane, 2553 Fanudn Msiiuaunumuliseslnen1sinnsaunavees1nevs
TuAudgndesiinavilinislsaluyideganas
10. nmsunasuIwlUlgUsL el
1. lagMsuarAwuinin1sINNITANARSIAM RN T NUTLTIDaANTTLUINLAT AL TUTY

vaslaatuyn diethluvenenalunundudulssleviuninunsnsglgndesuazlsanuinna

1%

2. WY AuE N sIawmalulad Muunsaulun1stUeaiun1sanlsalus e nIzNuy
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11. AnvauA

vovauAmAnTNIouRIiuny inwnsnaidvesiufiuameass Tiud wieodulsed
YW UavEaeYa Ausiunes weiunun BARTIINa Favtilasiside wanridTng anusidsna
wazamid i sUfoRnsaudidefivliveunniu dredienesidiegisiiamidolnlanarainang
Tsa lurmees usaiganind funiuseneu nedieuarianndadenmmaniiy Trelinseismemsly

fa o A

Tudes wasdminfviesufuRnmsaudIdenalsanssays Faelnmeiaaumnu CCS vaiwes

12. 19NE15919949

NoULiEsA Lnenaasey 59%y AUTNAS Anneyat aauud AR anussdsna Junu Audsuas
fqua vna Vindan Auaeedde uay Inwu Yaow. 2553. N15IANTTANARSIHD M TG

WILAMUNUNUTBID R NIFBLSAlUT I L RN AR TURBNWEWND. U1 302-304. [y

fa o A

TI89IUHAIITFEAUI TN FYouUNY UseanT 2553. audideivlsveunnuanduide
#i9ls nsulvINsinenInTEnTIRNYRsuAzanal.
nouiesh lnenawasey.2555. mslddedmsudes. 50 vt Tu: ndngasnisiinausunis dannsau

Jerhegugndesuazingaslunisudniy Tuiui 14 dquieu w.a. 2555 o ieeUseyu

3

naITeUgivinen du 4 drinideimutadenisudnnimisinens Waudadenisuan

NNNITAYAT NTUIYINITIAYAT ATTNTILNEATLATEANNTAL.

[

unvie 1sading Iszwa wasnd AITRY anusAEINa Mayaw AseAnd daua vina

q

AW

fudezdde USu nufis S99 Wimaaws Base wisduun gl f3A9i @ies ealana

aav

NUANT WNALUY. 3055 ARTuselasy algnge Wviny ous lasAs awaul Andyeya
v 6 a o r.§ a o v 4{' 14 ¥ L4
wazUseius UsseRgAnd. 2553. myddeuasianniewiUgmlsalurmnuesdes. v

5051-5073. {1 :NZN?‘ZJLLN‘ZN?ZJQ‘UUUﬁllyiﬁj‘f/ 2549-2553. AFIIVINTNYAT NTENTNINUAT

L3

LATANNTE.

AR¥nY ausedsna S5l aeddnid VinBan Auasyidy all eSdan S98 WIyaams Useius
Useld3gfnd uaznauliesh Iwemalasg. 2558. AnTiatazidadelsalurnvesdosnie
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o =

WALANY 1S, NAUITEAAUNTLITINITINEAT USeanTU2557. NSUIVINITNYAT NTENTII

INYATLAZANNTAL NN 69-89.
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M19199 1 wadesgaululsinensng n139nn1351901MSBARANNTULSIVBILIATUYT 9. NS

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
wUasl 2 6.7 0.97 5 60 1,290 92 25.6 0.56

M13°991 2 N159ANTSE1MEIMTIBEURNINHAATIATIEVAY YsnTanseInemsdmiunisuandee

Tundameasadl 1 uag wUawmnaaei 2 2.anssys

wlaeh 1

wlaed 2

1 Taledsnumsns

3

2 Tdly 12:9-12 Alansu N-K,0-P,05 mials
3 Ty 12-9-12 Alansu N-K,0-P,05 Aials

+ lalaluy 25 Alansumals
4 Tdly 12:9-12 Alansu N-K,0-P,05 mials
+ ZnS0, 1.6 Alansusals

5 lddy 12-9-12 Alansu N-K0-P,0s sials

+ lalalust 25 Alansusals + ZnSO, 1.6

Alansusmals

1. ladedBinunsng

2. Tds 18-9-12 Alan3u N-K,0-P,05 sials
3. Tdls 18-9-12 Alan3u N-K,0-P,05 sials

+ Iatalusi 25 Alansusials

4 Td{.e 18-9-12 Alansu N-K,0-P,0; sials

+ ZnS0O, 1.6 Alansumals

5. 18 18-9-12 Alan3u N-K,0-P,05 siols

+ Ialalust 25 Alansumals + ZnSO, 1.6

Alansusols

M19199 3 N13IANITTWDMTIBUAD ] T0END 2 UAY DRUMD 3 JINIAFNTIUYS

= 19@1 BD = 1.43

AWIIUYI uas 1 AWIIUYT uuag 2 .
parameter e
ARSI Tdie AIATIEN Tdie
pH 7.1 | laddesusu pH 6.70 ladosUsu pH  |nn/ls
oM (%) 1.01 18 097 27 nn.N/13
Avai. P (ppm) 4 9 5 9 nn.P,0s/ s
Exch. K (ppm) 74 12 60 12 nn.K,0/1
Ca (ppm) 1074 - 1290 - nn.Budy /13
Mg (ppm) 109 25 256 31 nnlalalus /ls
Zn (ppm) 0.5 7.6 0.56 7.6 AN, ZnSO,. 7H,0/13
BD (g/cc) 1.43 1.43
dwidndu | (n/l3) 457,600 457,600
K (%) 0.0074 0.006
P (%) 0.0004 0.0005
Total K (nn./13) 45.86 39.46
Total P (nn./19) 10.83 11.29
K/P 4.235 3.495



M1319% 4 sEausemsineiesdmIumsiasyAulnveses

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

M13°99 5 wanaAndaseisneinsiuludes Tudesuan U 2559/60 wazdesna 1 U 2560/ WUawmnaeddl 1 15inuning 2.anssays

et N P K Ca Mg Fe Zn N P K Ca Mg Fe Zn
331D
(%) (W (%) (%) (%) (ppm) (ppm) | (%) (%) (%) (%) (%) (ppm) (ppm)

uwawaaedil 1 daeugn U 2559/60 daunal U 2560/61
1.1deFWBinwnsns 139 0.17 208 048 0.18 93 16 | 1.28 023 1.62 029 015 105 14
214y 12-9-12 nn.N-K,0-P,05 /13 141 0.17 200 042 018 85 17 | 130 023 136 028 015 97 15
3140y 12-9-12 nn.N-K,0-P,05 /13 134 0.16 203 043 018 182 16 | 1.30 023 139 028 014 101 15

+ Ialalusi 25 nn./1s
4. d{ 12-9-12 nn. N-K,0-P,0; /13 139 017 198 044 0.18 271 19 | 137 024 126 034 015 118 20

+ZnSO, 1.6 nn./ls
5. Td{y 12-9-12 Alanfu N-K,0-P,05 /13 140 0.18 201 044 018 103 20 | 142 023 153 032 016 107 19

+ lalalui 25 nn./ls+ ZnsSO, 1.6 nn./ls

douna 2 U 2561/62 douna 3 U 2562/63

Lld{sTinmang 101 017 178 037 019 58 15 | 1.19 0.17 102 041 020 54 16
218y 12:9-12 ANN-K,0-P,05 /13 093 0.16 160 050 025 72 14 | 128 0.18 146 035 018 59 14
3.1d{y 12-9-12 An.N-K,0-P,0; /13

+ Tnlalsst 25 nn /s 095 0.18 1.83 043 0.19 66 15 | 141 018 130 035 017 58 13
4. Tdde 12-9-12 nn. N-K,0-P,0; /13

+ZnS0, 1.6 nn /3 095 0.18 169 043 020 665 20 | 133 021 163 036 017 73 21
5. Tdde 12-9-12 Alan3u N-K,0-P,0; /13

+ Talalast 25 nn/ls+ Znso, 1.6 nn. /s 098 0.19 182 033 0.18 58 21 | 135 020 1.60 040 0.19 63 20




M19199 6 wanAnInedisnneImsiuludes Tudeune2 U 2561/62 wardaune 3 U 2562/63 ulawmnasdfl 2 15inunsns 2.gnssays

e N P K Ca Mg Fe Zn N P K Ca Mg Fe Zn
A55UID
(%) (W (%) (%) (%) (ppm) (ppm) | (%) (%) (%) (%) (%) (ppm) (ppm)

uwawaaesil 2 dauugn U 2559/60 dounal U 2560/61
11dJe3Binwnsns 147 016 193 044 0.17 97 12 | 122 021 111 030 014 78 15
2.1d{y 18-9-12 nn.N-K,0-P,05 /13 145 015 166 045 0.18 104 12 | 127 022 166 032 0.16 70 13
3.Td{y 18-9-12 nn.N-K,0-P,05 /15 134 016 179 045 017 387 15 | 127 021 135 028 015 67 16

+ Talalusi 25 nn./ls
4.Td{y 18-9-12 nn.N-K,0-P,05 /13 136 015 1.88 044 017 96 18 | 129 020 120 032 015 81 20

+ ZnS0, 1.6 nn./ls
5.1d{y 18-9-12 nn. N-K,0-P,0; sials 132 015 210 045 020 92 20 | 133 023 127 033 014 89 19

+ lalaluvt 25 nn/ls + ZnsO, 1.6 nn./ls

douna 2 U 2561/62 doana 3 U 2562/63)

11dJe3Binwnsns 1.07 0.16 166 035 018 50 14 | 123 016 1.11 036 0.20 74 14
2.1d{y 18-9-12 nn.N-K,0-P,0; /13 096 018 171 036 0.18 50 15 | 1.25 020 1.63 035 018 89 16
3.1d{y 18-9-12 AN.N-K,0-P,0; /13

+ Tolalast 25 A/l 1.01 019 185 032 0.17 49 16 | 132 019 172 034 017 57 14
4.1d{y 18-9-12 AN.N-K,0-P,0; /13

+ ZnSO, 1.6 nn/l3 098 0.19 171 031 017 55 19 | 135 021 178 031 0.18 72 20
5.1d{y 18-9-12 An. N-K,0-P,0; sials

+ Tolalu 25 nn /13 + ZnsO, 1.6 n 4 1.01 020 204 028 0.15 53 21 | 115 017 131 033 017 59 21
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dauugn U 2559/60

do8mal U 2560/61

nawdn  CCS  Wamdn 9w ANNgs  dwm d1uau 9wu | Kawde  CCS mawAn  9wau AMu duwie 3w 91uau
Nz (nn./19) thana a/ls (a1.) a1 dvne  Udes | (nn/l9) thana /14 6N a1 dvne Udes
(AuT% (a1.) (s (wa)  (wu)
woa/13) wo/1%)
LlddemudSinunsns | 1580 152 24 9,275b 234a 2.8 6.0 24 15:5a 15.6 24  11,991a 264 2.8 6.3 25
2.1d{y N-PK 153b 163 25 9,654ab 210ab 2.7 7.0 23 11.6c 15.4 1.8 8,983c 247 29 7.0 24
AUAIIATIZIRY
3.1ddy N-P-K + Mg 18.6a 154 2.9 10,471a 235a 2.8 7.0 24 12.1bc  15.1 1.8 9,433b 287 3.0 7.3 26
AUAIIATIZIRY
4.1ddy N-P-K + Zn 18.8a 16.6 3.1 9,503ab  232a 2.6 7.3 25 125bc 155 1.9 9.349b 268 2.9 7.0 25
AUAIIATIZIRY
51d0uN-PK+Mg+Zn | 12.8c  16.4 2.1 8,603c 190b 2.7 6.3 23 13.7b 16.1 2.2 9,316b 243 2.8 6.0 24
AUAIATIZIAL
CV (%) 12.4 6.8 14.2 8.2 5.6 6.4 6.8 191 10.1 20.7 52 39 8.1 6.6

AnRdsluanuAR N WURMUAED NWsNlaunUY LULANANAUNIERRNTEA UL 95% 1neA5 DMRT



M99 8 ALRALUDINANENKALRIRUTENOUNANANUDIRETUGUOULAY 3 15NuNINT DRR02 uardoene 3 wameaednl 1 (Wednste deuduna)

duma2 U 2561/62

2auna3 U 2562/63

nawdn  CCS  Wamdn 91U AN W 3wWau WU | wawda  CCS HaNAR  3wIu AM w3 3w
n3sus (nn./13) thana  @/ls (sw) & dvne Ues | (na/ld) thaa  d/ls oy a1 dvne  Udes
(AuT% (a1.) (AT (wa) ()
wa/l9) 1a/l3)
11lddemuABinensns 11.3b  13.2 1.5 10,250 212 2.9 6.0 19 5.8 11.2 0.7 6,783 167 2.9 6.3 18
2.1d{y N-PK 12.0ab 14.7 1.8 11,050 214 2.9 7.0 19 4.9 11.8 0.6 6,850 172 2.8 6.6 17
AUAIIATIZIRY
3.1dde N-PK + Mg 14.2a 14.1 2.0 11,066 233 2.8 7.0 18 6.4 13.1 0.8 7,950 176 29 7.0 18
AUAIIATIZIRY
4.1d{s N-PK + Zn 11.5b 141 1.6 9,850 220 2.9 7.3 20 6.3 12.1 0.8 7,550 178 3.0 7.3 19
AUAIIATIZVIRY
51d0sN-P-K+Mg+Zn  12.6ab 14.3 1.8 10,500 223 2.8 6.3 20 57 12.4 0.7 7,233 163 3.0 6.0 17
AUAILATIEAY
CV (%) 133 7.5 154 5.6 9.6 6.4 19.4 22.6 12.8 12.8 15.9 9.5 54 9.8 9.2

Anadg RN R gINUNINUA 88 NYsTIw auny TUuANANSNUNSERRNSEAUANUTBIY 95% Lae3S DMRT

NUBLNR)

B ulasit

1 TladeTinunsns
2

3

4

5

Ty 12-9-12 Alandu N-K,0-P,0; sials
Tl 12:9-12 Alansu N-K,0-P,0; sials + lalalusi 25 Alansusels

Tale 12-9-12 Alansu N-K,0-P,0; sials + ZnSO, 1.6 Alansusials

Ty 12:9-12 Alansu N-K,0-P,0; sols + Ialaluvi 25 Alansusials + ZnSO, 1.6 Alansusials

wuash 2

1. lddeTBinunsns

2. Tddy 18-9-12 Alansu N-K,0-P,05 sials

3. Tddy 18-9-12 Alanfu N-K,0-P,0; siols + lalaluvi 25 Alansusiels

4. dde 18-9-12 Alansu N-K,0-P,0; #ials + ZnSO, 1.6 Alansusials

5. Tddy 18-9-12 Alanfu N-K,0-P,0; siols + lalaluvi 25 Alansusiels + ZnsSO, 1.6 Alansusials

18



M99 9 ARALUDINANENKALDIRUTENOUNANANVDITREUTVRULAY 3 15iNunINT douUan wazdeuns 1 wlawmnaadil 2 weRnn ey

dayUgn U 2559/60 daunal U 2560/61
» nawdn  CCS  Wamdn 91U ANES  wWIn 3wWu WU | wawdn  CCS HamAR  3wIu AM wm wau 3w
Nz (nn./19) thaa @5 (uw) a1 dvne  Udes | (nn/ls) thaa  d/ls 6N a1 dvne  Udes
(3% (wy.) (#u3d () (1)
1oa/13) woa/l5)

1lddemuiinensns 149 152 2.26 9,962 229 2.7 6.4 23 9.9 16.3 1.61 10,182 204 29 6.0 21

21U N-PK 141 150 212 8,850 236 2.7 6.4 24 8.3 14.9 1.23 8,666 198 2.8 6.4 21

ANNATIIATIZRY

3.1d{s N-P-K + Mg 129 152 196 7,728 239 2.6 52 25 8.9 14.9 1.33 8,991 198 29 6.8 21

ANNATIIATIZRY

418y N-PK + Zn 137 156 213 7,775 234 29 6.0 24 8.4 15.8 1.33 8,633 199 2.8 6.4 21

ANNATIIATIZRRY

5.1’51"QEIN-P-K+Mg+Zn 14.5 16.7 2.42 9,339 235 2.6 6.9 24 9.4 16.1 1.51 9,699 225 2.9 6.9 22
ANNAIILATITAAU

CV (%) 22.6 8.2 18.7 6.7 54 7.2 7.8 24.2 6.5 235 4.0 4.0 6.7 55

NUBLAA

B wlasii1 uiai 2

1 lddedBinunsng 1. ldleiginunIns

2 Tady 12-9-12 Alansu N-K,0-P,05 sials 2. Tddy 18-9-12 Alansu N-K,0-P,05 sials

3 Tddy 12-9-12 Alansu N-K,0-P,0; siols + lalaluvi 25 Alansusiels 3. Tddy 18-9-12 Alanfu N-K,0-P,0; siols + lalaluvi 25 Alansusiels

g Tdls 12-9-12 Alandu N-K,0-P,0; sials + ZnSO, 1.6 Alansusials 4. dde 18-9-12 Alanu N-K,0-P,0; #ials + ZnSO, 1.6 Alansusials

5  Tldle 12-9-12 Alansu N-K,0-P,05 siols + lalaluni 25 Alansusials + ZnsO, 1.6 Alanfusials 5. Tade 18-9-12 Alansu N-K,0-P,0;s sials + Ialalusi 25 Alansusiels + ZnsO, 1.6 Alansusels



M19197 10 ABeveHakFnLareAUsENoUNANARvRIaENUgUaULAY 3 LNYATNT 908R02 Wavdaune 3 WUasll 2 unefian neday
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d9una2 U 2561/62

d08ma3 U 2562/63

nawdn  CCS  Wamdn 91U AW W 3wWu WU | wanAn  CCS HaNAR  3WAU ANNgs  dwm 9w 9w
NI (nn./13) thana A3 (aw) & dvne  Udes | (/1) thana  d/ls CTH) & avne  Udes
(AU (93.) (U (w31.)
woa/ls) voa/l9)
1.12‘1'{4861135&?11%%5 8.7 13.4 1.12 9,366 197 2.8 6.0 17 5.5 11.7 0.65  7,066ab 166 2.8 5.6 19
2-15‘118 N-P-K 9.1 13.5 1.22 9,183 191 2.7 6.1 17 5.8 13.3 0.77  7,116ab 168 2.9 6.3 21
PUAIIATIZAL
315@8 N-P-K + Mg 8.8 12.8 1.12 9,516 186 2.7 58 17 4.4 12.6 0.56 6,116b 163 2.8 5.4 22
PUAIIATIZAL
4.12‘1'{!8 N-P-K + Zn 10.6 12.3 1.29 10,316 199 2.7 6.2 17 6.1 13.2 0.80  7,250ab 169 2.8 6.4 22
AIUATILATIZNAU
5-1?1IQEJN-P-K+M§+Z“ 10.1 13.0 1.31 9,800 192 2.8 6.5 18 6.8 13.9 0.94 8,450a 170 2.9 6.8 22
AIUATILATIZNAU
CV (%) 16.1 6.2 17.0 8.3 8.6 6.7 5.0 24.2 12.6 17.0 7.4 3.8 9.8 8.6

AedgluanuAR eIt UNAUAeE NYIIWTouNY TULANANAUNINED AN SE A UANUT B 95% 1ne3T DMRT

WHELIG)
3B

1

2
3
q
5

ulasil 1

ladeTBinunsng

Ty 12-9-12 Alandu N-K,0-P,0; sials

Tl 12-9-12 Alanu N-K,0-P,0; sials + lalalusi 25 Alansusials

Ty 12:9-12 Alansu N-K,0-P,0; #ials + ZnSO, 1.6 Alansusels

Tale 12-9-12 Alan3u N-K,0-P,05 ol + lalaluvt 25 Alansusials + ZnsSO, 1.6 Alansusials

wiash 2

1. ldleiainunIns
2. Tddy 18-9-12 Alansu N-K,0-P,05 sials
3. Tddy 18-9-12 Alansu N-K,0-P,0; sils + lalaluvi 25 Alansusiels

4. Tddy 18-9-12 Alanfu N-K,0-P,0; sdls + ZnSO, 1.6 Alansusiels

5. T 18-9-12 Alansu N-K,0-P,0, #ials + lalaluvi 25 Alansusials + ZnSO, 1.6 Alansusiols
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M1319% 11 HandnRdedesUan deunal Poene2 Lavdeuna3 WamAaed 1 Lasluaimnnaes 2

NUNARBIANYINITIANITT M IMNSLTDaAALTULTIvRlsAlUYY Janingnssaiys

nawanuwlasi 1(du/ls)

nananLUash 1(du/ls)

28019 998 fol fD2 no3 iy 998 Aol no2 na3 iy
Uan Uagn
1 15.8b 15.5a 11.3b 5.8 12.1 14.9 9.9 8.7 5.5 9.8
2 15.3b 11.6¢ 12.0ab 4.9 11.0 14.1 8.3 9.1 5.8 9.3
3 18.6a 12.1bc 14.2a 6.4 12.8 12.9 8.9 8.8 4.4 8.8
4 18.8a 12.5bc 11.5b 6.3 12.3 13.7 8.4 10.6 6.1 9.7
5 12.8c 13.7b 12.6ab 5.7 11.2 14.5 9.4 10.1 6.8 10.2
CV (%) 12.4 19.1 13.3 22.6 22.6 24.2 16.1 24.2

AedgluanuAR eI UNANUAEE NYITIWLoUNY lLANANNAWUNIEDRNSERUAT B 95% a8 DMRT

UG
B wlasiil

1 TddeTBinunang

2 lade 12-9-12nn.N-K,0-P,0; sials

3 Tddy 12-9-12nn. N-K,0-P,05 siols+lalaluvi 25 nn./ls
a  Tade 12-9-12nn. N-K,0-P,05 #}5+2ZnS0, 1.6 nn./l3

5 Tddy 12-9-12 nn. N-K,0-P,0; sials+lalalusi 25 nn./ls+

Zns0, 1.6 nn./ls

a13ed 12 wWesidudnefidulsalurnfieny 4 e wae 6 Weu deaugn U 2559/60

wuasi 2

11ddeBinwnsns

218 18-9-12 nn. N-K,O-P,0; #iols

31ady 18-9-12 nn. N-K,0-P,0; siols + lalaluvi 25 nn/ls

41dls 18-9-12 nn. N-K,0-P,05 Aiols + ZnSO, 1.6 nn./l3

5.1ddy 18-9-12 nn. N-K,0-P,0; siols + lalaluvi 25 nn./ls+

Zns0, 1.6 nn./ls

ad
33U

wWodigudnamdulsaluwin

wUaa? 1 WeansTy BpuduNa

wlasil 2 WA Nesgy

4 oy (%)

6 LoU (%)

4 ey (%)

6 LaU (%)

11ddenna3BinunIns

210y N-P-K  snuAiiasisay
31U N-P-K+Mg muALAT 18R
414 N-P-K+Zn suAinszinu

51408 N-P-K+Mg+Zn anum1diAsIshsu

o O O O O

6.51
5.13
6.21
4.32
5.30

0
0
0
0
0

9.26
6.64
6.20
9.75
6.66
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a13af 13 Wesiwudnalulsalurmluulamaaes desUgn deemal deune2 uazdoune 3
NI kaA01NTLIALUYTY Tukdasi 1 wazudasi 2 Wedewaly 6 o

wag 8 Wi Lnunsng Jamingnssays

— wlasdl 1 wlasdl 2
N33373
dosdgn downal  dowme2  dowma3 | dewugn dowmal downa2  douma3
1.1dJsmu3Binwnans 6.51 0 0 0 9.26 0 0 0
21d{s N-PK muAndleszidy 513 0 0 0 6.64 0 0 0
31808 N-P-K+Mg mudn 6.21 0 0 0 6.20 0 0 0
RIGERE !
41608 N-P-K+Zn anaein 4.32 0 0 0 9.75 0 0 0
EIGERE o]
5.1dU8N-P-K+Mg+Zn AuAr 5.30 0 0 0 6.66 0 0 0
ATITRAUY

a & 1 Y 1 v I a ¢l
M990 14 wan1sanadelnlananamnaimelsaluvidey (neg1dludes) d4Ineni

fa o A

WesUfuRn1sAudITeivlsveuwiu uamaaadlsinunsng 2.gnssas

am wuasil 1 wuasil 2
N33
doudgn  dowmal  dowme2  dpwne3 | dowugn dowmal dowme2  dauma3
11dunaiBinynns adu dd ddu Aqen | @dw Ay Adu A3
216Uy N-Pkmuednseiiy Jdu #du oy Aden | @du ddu A Aen
31608 N-P-K+Mg muein adu dd ddu AWwy | d@du  Adu AWy AW
AATIZVAY
ald{s N-PK + Zn e dd ddu AWy ARy | @du AWey AWwy Al
AATISAAU
STUaN-P-KeMe+zn o Fdu  AWlen AWy A | Fdu AT ATen &ih
AATIAAY

A1 a ¢

vanews  siedlduansssduuiinadellanaraundailnanenslsaluridoslusegsiiviidiinsiey
Tueeujuanig audideivlsvouunnuy Jaminveuunu
1.8 = fderdesunn (0-0.5 copy/ulin 25 ng plant DNA) anusanlveneiuddeliuazdidliinernislurn
2. 4811 = amanuislusesiush (0.5-1 copy/ul in 25 ng plant DNA) annsailUveneiuddeliuazdaliiiin
o1msluen enawannilidennduld mnsanozeien
3. 38 = fiesyiutiunans (1-100 copy/ul in 25 ng plant DNA) arafinturnlaneludesUgnuaydeune
MINNIUANIZLATEA

¥

4. duns = fiWege (>100 copy/ul in 25 ng plant DNA) fine1n1sturilannyisnguan
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4 ¥ Y v 4 a .
M15199 15 wan1sanadelilanataunaimglsalurnides andegsludesuvameass lsinunsns

fa o A

Faningnssays lag viesdjuRnns audideiivlsveunny dwminveuunu

wuas1 uwiUag 2
N33435 S0y | oo Aal AB2 gy doe Ael Ae2
Ugn | dUan Ugn Uan
VLENTIUYT reuld | wadld feuldly |  wddld
otla | Jotln 14 {
1. a3 -
WA

2. 10y 18-3-12 nn.
N-K,0-P,05 /I

3. 1ddy 18-3-12 nn.
N-K,0-P,05 fials +
Talalasi 25 /s

4. 180y 18-3-12 n.

ZnS0,0.8 nn./ls

5. T4ile 18-3-12 n.
N-K,0-P,0; ials +
Talalusi 25 an s+
Zn50,08 nn./ls

N-K,0-P,05 fials + -

= fiiatiaeann (0-0.5 copy/ul in25 ng plant DNA) awnsavitilaeneriueld vaeddliifnainslum

= ayranuideluseium (0.5-1 copy/ul in 25 ng plant DNA) - ansnsahilaeneriudeeld unaedlifnermslum

o N & L vy . o
mawmummmﬂmulm WINHIUENNELATEA

T

fidoszAutunas (1-100 copy/ul in 25 ng plant DNA) araiialuamlanielu crop # uazme smnruan1IziATen

T

i0gq (> 100 copy/ul in 25 ng plant DNA) iinenslurnlsynide

M : A3 @aauaAIng, 2558
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519@MNT AAATITHAY LAY andauuziin
U Ing(%) Weunin 1 % Tulpsiau 18 nn./ls
1-2 Uunang lulasiau 12 nn/ls
1NN 2 a9 Tulpsiau 6 nn/ls
WealaSaiuusslend (wn./nn.) o8N 7 i Woawn 9 nn./ls
7-30 Uunang Woawn 6 nn./ls
1NN 30 a9 Woana 3 nn./ls
Tnupadeufivandsuld wn./nn.) 1o8n11 30 i Tnuny 18 nn./ls
30-90 Uunang Ty 12 nn/ls
1NN 90 g Tuny 6 nn/ls
waaBeufiwaniudsuls wn./nn.) 1aend1 110 W Sudu 100 nn./lg
110-250 U1unang gudu 100 nn./lg
1NN 250 a9 Lyidadld
wunfdeufiwaniudeuls @n./nn.) Heunin 12 i Talalut 50 nn./ls
12-30 U1unana Talalust 25-50 nn./ls
110N 30 GR Talalunt 25 nn./ls
fangdmduusslond @n/nn) oend 0.6 i smdened 1.6 nn./ls
11N 0.6 ) swdaned 0.8 nn./ls

111 : nauLAYsA lwenalasey (2555)



