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Reduction of Sugarcane White Leaf Disease in Seedcane by Stalk

Soaking with Zn Solution
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ABSTRACT

Reduction of Sugarcane White Leaf Disease in Seedcane by Stalk Soaking with
Zn Solution, The objective was to determine the appropriate concentration and time
for stalk soaking with Zn solution to reduce white leaf disease symptoms of seedcsne.
The research had been conducted in Khonkaen Field Crops Research Center. There
was 3 steps such as 1) Study of suitable of ZnSO, concentration for sugarcane stalk
soaking by using 6 soaking include water soaking ZnSO4 1% 2% 3% 4% and 5% at 20
minutes in 3 replications. 2) Study of sugarcane stalk soaking period with ZnSO, by
using 6 periods include 0 10 15 20 25 and 30 minutes with 1% of ZnSOq in 3 replications.
And 3) Study of ZnSQ, stalk soaking with suitable concentration and suitable period
together. After soaking expose stalk to the wind then grow the soaked stalk. Zinc
analysis and phytoplasma detection in sugarcane’s leaf at 57 9 and 11 weeks. Then
got the result of ZnSO4 concentration and time period soaking to test in experimental
field. The treatments were 5 method 1) No soaking 2) Water soaking 15 minutes 3)
ZnS0Oq 0.5% soaking 15 minutes 4) ZnSOq 0.75% soaking 15 minutes and 5) ZnSOq4 1.0%
soaking 15 minutes conduct in 2 experimental field. The first was used clean seedcane
and the second was used white leaf disease seedcane. Sugarcane was grown with
spacing 1.5X0.5 meter 6 rows per plot 6 meter length and 54 m? of plot size. Soil
analysis fertilizer application with 27-3-12 kgN-P,05-K;0O per rai.

The results showed that, The phytoplasma detection decrease by using 1%
ZnSQO, soaking. Good time period soaking for better seedling quality is 15 and 20 minutes
respectively. The phytoplasma detection is low to lowest by phytoplasma detection

about 0-0.5, 0.5-1.0 and 1-10 copy/pl in 25 ng plant DNA and most of Zn was found
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immediately after ZnSO, soaking and continually decreasing in older sugarcane. The
experimental field of ZnSO, concentration and time period soaking found out that clean
seedcane had Nitrogen and Magnesium Potassium and Phosphorus Iron and Zinc balance
as 10.0 3.71 and 4.83 respectively. White leaf disease seedcane had nutrient balance less
than as clean seedcane. Those nutrient balance of White leaf disease seedcane as 9.1
2.3 and 3.0 respectively. Growing by using clean seedcane unnecessary to do ZnSOq
soaking because it can get highest cane yield and sugar yield 19.1 tons per rai and 2.48
tons CCS per rai respectively. Soaking with 0.5% ZnSO, have an effect on sweet because
it got highest 16.0 CCS. Similarly, no soaking white seedcane got highest cane yield 16.4
tons per rai but soaking with 0.5% ZnSO, got highest sugar yield 2.18 tons CCS per rai.
Using clean seedcane not found white leaf disease plant. Growing by using white leaf
disease seedcane collaborate with no soaking water soaking and ZnSO, 0.5% soaking
were found white leaf disease plant 0.78% 0.49% and 3.12% respectively. Finally gsrowing
by using white leaf disease seedcane collaborate with ZnSO4 0.75% and 1.0% soaking
not found white leaf disease plant.

Keywords: Sugarcane, Nutrient, Zinc, White leaf disease, Stalk soaking
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$ou Milidelnlananautanas Aensudansazats znsO, finrundudu 1% nisldaanu
duduiinniiifnalidesliseniflesanaisazats Znso, Wyhanendosvinlvinidosne
FrsnanfivzanlunsuivieuiugSossnomsaraneindedingd Aonsuiiiszezina 15
way 20 Wit sy neliaunmieuitusiian iesnidlonsiaidelilanatauly
oweny 11 &Unsi  Usinaudolwlamanamnnislusudesoglusedumisssdudesinn fo
ASIINULT BT 52 HU 0-0.5, 0.5-1.0 kag 1-10 copy/pl in 25 ng plant DNA kazU3unuse
Hngdazanniigavdinisutansazats ZnsO, uazazanadluidos 1 Wedewergunniu dwsu
Msudviouwusdesdansaraneindedanzdlagldauidudunardianardivengay nuin
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ZnSO, firnuidudiu 0.5 % ndviinadenrumiuvesdes TnglidAamiugsian 16.0 33
woa Tuyhusafeiunislivieuiusanuuasdesidulsaluam FEmsilivviewtuglvinanan
dougnasfian 16.4 dusiels winsudvieuiugsneansazany Znso, imnudiudu 0.5 % 1y
Fillinandntimagefian 2.18 dudfioadiols nsmsmenmislselurnlundasiilivieutus
azorauazulasiliviouiusanudasdulsealuy nuindinedulsaluamiosas 0.78 0.49
uay 3.12 luwdasiildvieuiusanuuasfulsalurnithivdvieuiug utiazenn wasugans
a8 ZnSOq 0.5% muadiy wilinuneidulsaluamluwlasiliviouiudazein wazudasild
viowtugnuUandulselurmiiutansazans ZnSOq 0.75% wag 1.0%
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W WWudu datunmsugndesluiuiniisnudssiensiinlsaluan Welgndeslunuii

Y
fimsvnsgdingd Tlemanazlaviewiugilufinuniniassninsmdinzddn (Alloway, 2008)
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fumeudl 1 Anwenuidudumsudreuiusdesdsaisazats Zns0, Andunud
vieunugdosunfduvauiuganneilulsalurnilaeldaududy 6 seiu Ao 0% (ud
tiudn) utansazans ZnSO, finandudu 1% 2% 3% 4% uay 5% (Juan 20 wIfi vh 3
41 iautansavareieieuiugliuvisluisy dhvieutusiung Tesgiviinusindnsaly
TudpsuazUsinauidelnlanataun fiony 57 9 uag 11 dai

Fumeud 2 Anvdrnammauivewiugdosieasaranendedngd uiviouiusses
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uasinavenfieny 10 e ihdeslutrieunay 100 dom tufindeyaefifudnimeen
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HALAZIATAINANITNAADY
1. Anwanududuvasasazareindedenzdnuansaulunisudvisunugday

vieuiusdesnnuuasiusdesazerafinmanudelnlanarausedusiadi fiden
warduns deiinansradolsaluen 0-0.5 0.5-1 wazunnd 100 copy/pl Tu 25 ng ves
DNA i 1o ldudansasans ZnsOs fimanududusiieg wiu 20 wad nudniidolula
wanaunanas finnandudu 0% (Wdilan) wazauduy 3% Insnisuduinan w20
Wi st slwinwatauianas 2 faegne andunaduddunasdiden nasud
d5a¥a18 ZnSOs iAududy 3% wu 20 wiit vhlduSunandedolrlanatauianas 2
feg1e ndllganaadudinuarandunsanaaduddy

vieuitugdosnnuuandulsalurmiinanuidslilananaunseduaii Jen uasdu o
wanadluynssduauduturesnisug Znso, lnsnuimdudnsanuidenssedudideuasd
i Feflnamsraidelsalurnsysiusn 1 copy/ul u 25 ng w03 DNA ity wasfuszaui
anusailuiiugld aududui fnadonisanid efonsudunian uagnisutansazans
ZnS0q 7iaundudu 1-3% il esrnusunant eanasandidendudin uazanddududd
(Table 1)

ANINBNTBIB DLV TaTarats ZnSO. Idthdenmdesluimny wuin Jemdesiiug
ansazany ZnSO, lilven Taensudansazans ZnSO, finuidudu 1% way 2% fianuden
Souaz 27 way 7 MUEIRU @aunsutansazany ZnSOs innandudu 3% 4% waz 5% il
Tomlasen Insaimmiitendeslisonidlesainasazats znso, lWvinaemdeesinlvimdos
meluvariiiedousnasudilineg

U3 Zn Tuvieuwugdoes
Uinas Zn luviousiuddos Aeunagndsutansazats ZnsO, fimsndudusineg wiu 20
undt wudUSIna Zn (%) lutewiusifistunua i uduresasazans Znso, ud lne
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Usinusmdangdluvieuiudinniigaiiloutansazaneindedengdianududu 5% wi 20
it Inefunasmdangaluviewiugiade 1.61% (Figure 1)
2. Anwdasaniimanzaulunisudvieuiugdosdeasazaraindodansd
dlethdemdosnnudasiidulsalurnimsanudolnlamananseduiung @idoge
> 100 copy/pl in 25 ng plant DNA) Tuusluansazans ZnSO, finuidudu 1% fiszezinan
0 10 15 20 25 uag 30 Wit udwhmansadelsalurnifieny 57 9 uay 11 dani wuiily
flongden 5 uay 9 dUani fusnandelilawanauanamnIzzANUTAsaraTY ZnSOq
uiidenduiiuduludUai 7 wag 11 definnsandanmsanmsmieveniteriumsvieusiug
uEmuIMIuTiszeEaa 15 wag 20 unit Inunwvewiusininszezinadu esanidle
p1gdauruly 11 dUnvh Vinudenslusudesdsoglussduifessdutosunn fonsiany
{Fofisiu 0-0.5, 0.5-1.0 waz 1-10 copy/ul in 25 ng plant DNA (Table 2) dnfuusunu Zn
Tuvouiugdesnaunasndaudarsazaty ZnsO, anudutu 1% fideseny 579 uay 11
&Uaai uanslu Table 3 TnowuinUinal Zn azannilgavdaudansazans ZnSO, Uazazanas
UiBe  Tudamifl 5 7 uazanmanludUanmii 9 wag 11 amadu
3. MsudvisuwuSesdisansazmendedenzdlasldamududuasirsaniimanzay

Ugndeelutudl 1 ngrdmeu 2560 Tadelulnsiau vleawls uazlnuna sns 27-3-12
Alansu N-P,05-K,0 sials ﬁm%’uamé’mzﬁﬁuuﬂawqﬂé’aaazm@ﬁﬁ'w Zn dulselovinng
Tasmdanzalugy znso, Tudnsn 7.6 Alansusiels druuvasugndeaidulselurnili zn Ay
Usslonigaddlasmdangalugy Znso, lusn 3.8 Alansusiols 33msldlesesitunddosen
Tuiudl 5 unsau 2561 ledosenyld 5 dUni Taeldie 15-15-15 8msn 40 Alanfusiels e
usisniildtelulasiau Jeweawn Jelwuna dudu Talalaus uag ZnSO, WasumuATIAT129i
fu Taousamiiniud 4 wweu 2561 edesengld 4.5 Weu Tnsdimsdnaunasinevnsuans
Tu Table 4

Usuasinansiuvisuiugdesnaudagn
neulgndesldiiumiegludesdiiinsziusuaeimsluvieuiug wuivowiugn

a -

inanulasdeazeiniusunusiglulasiay Weanesa nunadey weadey wuntidoy wan
wavdanyddoay 0.8 0.41 1.52 0.12 0.08 0.0058 Uar 0.0012 MUAIAU AAUAAVDISI
Tulasiwudvuuntidon nuvadeuduneanesa wandudingd 10.0 3.71 4.83 suaau dmsu
viourtug Mdnanudasiidulsalusmiiviinusinemsiesas 0.91 0.43 0.99 0.15 0.1
0.0051 uag 0.0017 puasy vieutuganudasiiulsalurndaunavessinormssnitviou
Wuganulasdesare1nlniaunavestne s 9.1 2.3 uag 3.0 audwu (Table 5)
Ysunausndanzdludesuan
Sothviouiuganulasdosaretnunugnaunsnismsugveuiusfemsazans ZnsO,
wuitiony 4 dUami TUSnausndsngdsyning 0.0012-0.0046% Tnemsutviousiusiemsazans
ZnSOq fiaaidiadu 0.75% wag 1.0% SUsmasmdngduinnd nssudsfldudch uwidazenn
uay utansavans ZnsOs finrududu 0.5 % FeUsinusndngdludosdienglunannisus
yiouitugnoulan ndsniuuiinusindangdfavanas udnfiudulutsdeulddounmiings
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wanslifuinfionsfnandesdnmanalddingdaniulduniu aunsetmddladeudmiiasd
Usnadang@inniignainmsutansazats ZnsO, fiesndudu 0.75% Aedesay 0.00304 uaz
Seldvieuruganuiasdulsalurnnisissgdvulnvesseslutiausng ey -8 dami lailiu
SvEnavesnsudvioutusiBansazans ZnSOq iudn esandiuinadangdludeslndifsaiu
uiandoyalu Table 6 nuinsmdingdanfudulutisdeulddousmiilunnnssuls sniiu
n351337 4 Msudansazans ZnSO, irududu 0.75 % UinndsnzAlifiutuaunsetandsld
Jousenii Tagludsivsinudangdludosiliviouiuganuandulsaluaazaeiiandions
asazany ZnsO4 fimnuidudu 0.5 % lasfisndenzdlusessosas 0.00284

nsisgyiAulavasdasuan

- WosWudeusen

mathwieuiugnuUa Ao UTEsaTaeBeAdalin (ZnSO,) imnuidudusiieg

oA ldugtn wrinage1n wiansazate ZnSO, NATNTY 0.5% 0.75% wag 1.0% dosiiaiu
nil 12 daviseraz 81 79 82 53 waz 14 mud1au ddwrieuiuganulasiidulsaluud
ANLIENT 12 §Ua9i Soway 57 58 80 86 war 81 Muady tnenuIviauiuganwlasdon

AvD1Al oAU NTUYDIETAZANY ZnSO, UINTUILTINIAINLIBNUDIDDUANAY NOUNUSDBEINN

q

uwUasazenlnlueengedn Weuwdansagaty ZnSO, NAMMLTUTUY 0.5% dmTuriouiugassan

9

wlasdulsaluamdbivdinazianuendfiandosas 57 Wethvewiusluutiiazainmiusen
Wnvuluiesay 58 uazlinnusengsiiagn Weudansavany ZnSO, Neududy 0.75% lnefinay
InTeuay 86

- Srunumediens ey 4 e uazdrurudsions Moy 6 Loy

wasilivieuiugdevazerniidiurumiesians 4.3 - 6.1 missens MIutviouus
Frethaverndinisuannesnilan 6.1 wiasene uswedstsained Bnsutiavenaiunis
ugansazany ZnSO, AAsdadu 0.75% ndufidruiudsiens 6.0 drsonewwindu n1sus
ansazane ZnSOq Aimududu 1.0% uenanesidudmnusensuddsiinisunnnetes us
Aovdsenaaziimsuannieiiinfnlugsaiidfedsuudvenaiiadu 5.5 didone
(Table 7) dhunvasiilivieuiugdosidulsalusmiidnaumionsne 5.5-6.2 niasons lutas
unnnaulasiidnisuannaldindt udlutisadediimsatedilndidsiusuuuaddvieuiug
Sovarern TensuvieuiuiiethazenuarIsnsudansazans ZnsOs firnuidud 0.75%
finsunnnasnniign 6.2 nesene witained iliuttinduisuaudensuniian 6.1
dvione dmfunslivieuiudanuuandulselurnnsuiansazats Znso, fiamidadu
1.0% winawibidesiiivesidudriusengs uwiludiuanneduinasndinduiisiuiunie
HanauazsIuILEIFenorInI135n158 Uy Aedsiuiu 5.5 niedene way 5.2 d16one
AuaeU (Table 7)

Tsalurna linunedulsalurniieny 4 uas 8 ieu Tuudasiliviouiugdesazen us

wunalulsalurmanuiadddvieniugdesdulsalurm Tunssuds luugi wiinazen uazud
81388818 ZnSO, NANUTNTY 0.5% laenulsalurniiiodssane 8 inausosay 0.78 0.49 uaz
AsUs:yudaaiuuazinavmaviuive

97

amuuivewuslsuazwunaunuwavoiu Us=310 2565



3,12 AUETU dunsutalsazans ZnSOs fimnadudu 0.75% wag 1.0% linuneidulsaluen
(Table 7)

nsusulpaunmeasdaslunsiluldduriounug
i 2 1Y) ¢ a1 a Y v %
Aeuiuiel 2 dUam aviuansazaty ZnSO, NANMTNTY 1% wagnuiiasoinuuly
wazadudes lnedanuiun 12 wgednieu 2561 wuiierdesnasdanu 1 dUani luiui 21
woeRney 2561 thadesludideriienlesiiudainusen (Table 8) Usuasigermslulumes
gae3an 6 dUn1v waziiufivadesdgnidlodun 16 unsian 2562 Yufindeyanandnuas
BIAUSTNBUNANEN
- i v sy  Aa 1w = v v H
- WesdudanusenvewisuiugdeeNdanuiigansarate ZnSO, Nnadudu 1% wazin
avo1n wlasnldvisuiugandesazein neuilasiimsdndesluviniug 2 d&avi nsnudessiei
Yo o v v = § 3 & - o ¢ N oAl Y
azenlivaadusarludey asililesifusianuseniieny 5 dUav Wdy 73% weililanueiag
asazany ZnSO, Airundudu 1% vhlidesiianuseniistudu 77% dwsuudasildvounug
seardulsalurnilbinaluihusafeniu Wenusmeuiaze1n wasnusiwaisazaty ZnSO, 1A
Wty 19% asfiosidudnnusenade 77 uaz 79 % muaiu Insulasdviouiugdosazenisuy
ansarany ZnSO, NAnadudu 0.75% waznuiazeaneudndegluyiiug 2 dUav darusen
YOIV OUNUSEIAN 80% WsitllanuAIBaTaraly ZnSO, NANNTNTY 1% IBudansarate ZnSOq
Penududu 0.5% fdanwenvesiouiudgeiagn 84% dwmsuwladldviouiugdeadulsaluand
danumsdiazenilianienvesiouiugasaainssisliudinuasudiaveinlagiinnensoy
a¢ 85 dIuNTIUMILANTAZaNY ZnSO, NANUTNTY 1% HArsengegnieeas 82 NINTTUIUYN
dvowneuugn (Table 8)
- Ysnasmdangdluludesdedaniumisansazaty ZnSO, wlasivgnlagldviouniug

]
=

azo1n fUTInusndangdneunuasazats ZnsO, inuidudu 1% 1ade 0.00486 % wadl
AnuuanAsunsadAlunssnisnnsuavieutug Wewudesseansazaty Znso, mnududu
1% udnhdesluirdenmainUiinudingdndsdesseniiony 6 dUnvi wuiUiinadangludos
dutulunnnssuds Tnonssuisidusmusadansdifiud uinniian fonisudansazans ZnSo; 7
ANl 0.75% wazviusheansavans ZnsO, rnadudu 1% deuduiRsadesluviiug 2
Fonvt Faazvilrivasndensdluszesidoadusiundriosas 0.0209 dwiunvasitugnlng
Ivieunugandesdulsaluvia wudn ddanuwenaimeadfludiunusindinzdnauny
asavany ZnSO, fianududu 1% lneiisndsnydnouruadedesas 0.00464 ndmuasazans
ZnS0, finududu 1% fismdsnsdindsiosay 0.0069 Tneflnuuaniasadfseninenssyds
nsugviouiug uazlinalulwihueafsafuulasilivieuiugazeinlaons udarsazats ZnSO,
Aanudiudu 0.75% euduiisadeslusiiug 2 dUanvi lsilusinusmdsnsaluszosiidos
Hustundngsiigniosay 0.0104 (Table 9)

wanAnday LiuNdosUgniudl 16 unsiau 2562 Slodoseny 14 o wuudasily
vieuiusazoIninuuand1adivossuiuduiuie nandn sordmiva wageumy
(CCS) seminanssAinmsuaviousiug msldviouitusugnauunafilddnisua liudansazans
Zns0, Winanandosugn warlinandnuiinageiian 19.1 uay 2.48 fudfieanals auady
dosnnnidsiiiduiuieioligeiian 9,156 dnels winsaudsiliennuvugsiian 16.0
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CCS Ao Msutansazans ZnsO, 0.5% dvdunasitlivieuiugandesidulsaluun danw
uanseveEdAveINanEn WarauIL (CCS) sevinnssudsnsudviewiug msldvieuiugi
laifinsurinbiudansazans znso, Winandndenugngefian 16.4 fusiols udliunndraain
Fnsutihazetn n1suvaNsazats ZnSo, inrandudu 0.5 % ua 0.75% lnglinanan 15.4
14.6 uay 14.1 fusiels nudy drunandnivanisutansarats Znso, Ainnududu 0.5 %
HuAsilinandminnagefian 2.18 fuddiearals esaindidrmumanugs 14.9 CCS (Table
10)

AgUNaN1INAAaDY

1. eudutuvesansazarsindedangdfvmnzanlunsudviouius dee Aonisud
ansazany ZnSOs fieuidiudn 0 - 3% desniiviinanishaioanasnsadiden (n3a
wurdeluszsus 0.5-1 copy/ulin 25 ng plant DNA) 1§ uswadin ((idedosunn 0-0.5
copy/ul in 25 ng plant DNA)  wazansiaddu (fidesiuliunans 1-100 copy/ulin 25
ng plant DNA) \Juswadiih (idetfasunn 0-0.5 copy/ul in 25 ng plant DNA)  3sanunsa
agUldsefumnudiduiimnandniunsusudnilidosaunsnsenls Aonisut ZnSO,
fiarandudu 19% nsldmnududuiiznninddesliseniiiosnin znso, lvhanenidessh
lyindeemey

2. sgevnafvenzanlunisudvieuiusdessemsaraindedengd nuinnisudi

s Y

seeulan 15 war 20 wil nunwvewiugffgailiesndlieangdesnuly 11 dUasivse

q
I

Uszanoufiou 3 Wou Yinaudenelusudossseglussiuifsssdutionnn Aesmanuiied
520U 0-0.5, 0.5-1.0 way 1-10 copy/ul in 25 ng plant DNA tagwulanuIune Zn %mnﬁqm
vdamsutansazany ZnsO, uazazanadluiFos o Tuduawidl 5 7 uazansanludUanid 9 uay
11 ansenay

3. Msuwvieusius s oempansarareindedangdlasldanud udunazdaanand
wingan wuii viswiuganulasdevavenniiaunavesiglulasiauiuiunillen Inuvadey
fueaneda uazimadniudaingd 10.0 3.71 uaz 4.83 muddu viewiuganuUasiidulsaly
ynilaunavessinonsiniviouiusInuUasdesazenlaeilaunauessines 9.1 2.3
wag 3.0 anuaiu Tuwdnandndldvieuiugazenlidnludengansazas ZnSO, lvinandn
Fonvgn warlinandmiiniagefian 19.1 uay 2.48 fuddioarals muddy udnisud
1595818 ZnSO, Aty 0.5% ndufinasieninuvinuvesdos Inglirrarmmugs
fian 16.0 CCS luhusufetunslivewiuganuvasdesdulsaluyn nmsldveusiugill
fn1sudi ldudansazats Znso, Wnandndosugngeiian 16.4 dusiels uagnisud
ansagany ZnSO, finudiudu 0.5% (Huisillsanamivnagsiian 2.18 fuifioadels
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Table 1 Quantities of phytoplasma before and after stalk soaking with different -

concentration of ZnSO,4 solution.

Seedcane from no infection area

Before soaking ZnSO4 After soaking ZnSO4
ZnSOq4 ZnSO4
. Rep1l Rep2 Rep3 . Repl Rep2 Rep3
concentration concentration
0% 0%
1% 1%
2% 2%
3% 3%
4% 4%
5% 5%
Seedcane from white leaf disease infection area
Before soaking ZnSO4 After soaking ZnSO4
ZnSOq4 ZnSOq4
. Repl Rep2 Rep3 . Repl Rep2 Rep3
concentration concentration
0% 0%
1% 1%
2% 2%
3% 3%
4% 4%
5% 5%

= Phytoplasma detection 0-0.5 copy/ul in 25 ng plant DNA
= Phytoplasma detection 0.5-1 copy/ul in 25 ng plant DNA
= Phytoplasma detection 1-100 copy/ul in 25 ng plant DNA

= Phytoplasma detection > 100 copy/ul in 25 ng plant DNA
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Table 2 Quantities of phytoplasma in sugarcane planted with seedcane from white leaf

disease infection area soaking with ZnSO4 solution 1% at several times.

Before soaking

After 11 weeks

Period/ After 5 weeks After 7 weeks After 9 weeks
Age ZnSOq4
Rep1l Rep2 Rep3 Rep 1 Rep 2 Rep3 Rep1l Rep2 Rep3 Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3
0 minute Yellow | Yellow | Yellow m Green = Green = Green | Orange @ Orange Orange
10 minute Yellow | Yellow ND Green ND Blue | Green ND Orange  Green ND
15 minute --} Yellow | Yellow | Yellow Blue Blue = Green  Orange Orange Green
20 minute Orange | Yellow | Yellow Blue Blue | Green @ Orange Orange Green
25 minute _!‘ Yellow | Yellow | Yellow -- Yellow | Blue | Green | Orange Blue Yellow
m_‘ Yellow | Yellow | Yellow -- Yellow | Green | Yellow | Orange Yellow Green
Blue = Phytoplasma detection 0-0.5 copy/ul in 25 ng plant DNA
- = Phytoplasma detection 0.5-1 copy/ul in 25 ng plant DNA
Yellow = Phytoplasma detection 1-10 copy/ul in 25 ng plant DNA
Orange = Phytoplasma detection 10-100 copy/ul in 25 ng plant DNA
- = Phytoplasma detection > 100 copy/ul in 25 ng plant DNA
ND = No data
Table 3 Percent Zn in sugarcane’s leaf grow with seedcane from white leaf disease
infection area soaking with ZnSQO, solution 1% at several times.
Period/ Before soaking After soaking After 11
After 5 weeks  After 7 weeks  After 9 weeks
Age ZnSO4 ZnSOq weeks
0 minute 0.0023 0.0325 0.0029 0.0024 0.0015 0.0016
10 minutes 0.0030 0.0305 0.0025 0.0032 0.0020 0.0014
15 minutes 0.0017 0.0344 0.0035 0.0023 0.0007 0.0013
20 minutes 0.0029 0.0424 0.0040 0.0022 0.0013 0.0010
25 minutes 0.0054 0.0463 0.0045 0.0026 0.0010 0.0017
30 minutes 0.0024 0.0423 0.0030 0.0025 0.0012 0.0015
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Table 4 Soil analysis nutrient balance and fertilizer application from soil analysis.

Sugarcane grow with Sugarcane grow with
Soil analysis Seedcane from no white leaf disease Seedcane from white leaf disease

infection area infection area
Soil pH 5.1 53
Organic matter (%) 0.31 0.27
Available Phosphorus (ppm) 37 31
Exchangeable potassium (ppm) 38 31
Exchangeable calcium (ppm) 154 216
Exchangeable magnesium (ppm) 5 5
Available Zinc (ppm) 0.59 0.72
Bulk density (g/co) 1.43 1.43
Soil weight (Kg/rai) 457,600 457,600
Nitrogen (%) 0.016 0.014
Magnesium (%) 0.0005 0.0005
Total Nitrogen (Kg/rai) 98.74 89.00
Total Magnesium (Kg/rai) 12.34 11.12
N/Mg 8.00 8.00
Potassium (%) 0.0038 0.0031
Phosphorus (%) 0.0037 0.0031
Total Potassium (Kg/rai) 29.26 26.21
Total Phosphorus (Kg/rai) 19.74 17.19
K/P must be < 4.55 1.48 1.53

Fertilizer application Unit

Nitrogen (Kg/rai) 27 27
Phosphate (Kg/rai) 3 3
Potash (Kg/rai) 12 12
Gypsum powder (Kg/rai) 334 35.7
Dolomite (Kg/rai) 75.58 64.8
ZnSOq (Kg/rai) 7.6 3.8

Table 5 Nutrient element in seedcane before planting.

Source of seedcane %N % P %K %Ca %Mg %Fe %Zn N/Mg K/P  Fe/Zn

No WLD infection area 0.80 0.41 1.52 0.12 0.08 0.0058 0.0012 10.00 3.71 4.83
With WLD infection area  0.91 0.43 0.99 0.15 0.10  0.0051 0.0017  9.10 2.30 3.00

WLD = White leaf disease
N = Nitrogen (%) P = Phosphorus (%) K = Potassium (%) Ca = Calcium (%)
Mg = Magnesium (%) Fe = Iron (%) Zn = Zinc (%)
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Table 6 Percent of Zn in sugarcane’s leaf at 4 and 8 weeks before and after second fertilizer

time

% Zn

Treatment " "
4 weeks 8 weeks Before 2"° fertilizer time  After 2"° fertilizer time

Plant crop grow from clean seedcane

1. No soaking 0.0015 ND 0.00044 0.00188
2. Water soaking 0.0014 ND 0.00104 0.00208
3. ZnSOq 0.5% soaking 0.0012 0.0014 0.00244 0.00056
4. ZnSOq 0.75% soaking 0.0025 0.0022 0.00052 0.00304
5. ZnSOq 1.0% soaking 0.0046 0.0012 0.00992 0.00000
Plant crop grow from WLD seedcane

1. No soaking 0.0012 0.0015 0.00400 0.00084
2. Water soaking 0.0019 0.0003 0.00052 0.00056
3. ZnSO4 0.5% soaking 0.0018 0.0013 0.00204 0.00284
4. ZnSOq 0.75% soaking 0.0012 0.0012 0.00012 0.00072
5. ZnS0q 1.0% soaking 0.0015 0.0026 0.00304 0.00112
WLD = White leaf disease

ND = Nodata

Table 7 Germination percentage number of tiller per plant number of stalk per plant and

percent of white leaf disease infection at 4 and 8 months.

% Germination # Tiller/plant # Stalks/plant % WLD infection
Treatment
(12 weeks) (4 months) (6 months) (4 months) (8 months)
Plant crop grow from clean seedcane
1. No soaking 81 59 59 0 0
2. Water soaking 79 6.1 6.0 0 0
3. ZnSOq 0.5% soaking 82 55 55 0 0
4. ZnSO4 0.75% soaking 53 5.1 6.0 0 0
5. ZnSQOq 1.0% soaking 14 4.3 55 0 0
Plant crop grow from WLD seedcane

1. No soaking 57 6.1 6.1 0.78 0.78
2. Water soaking 58 6.2 6.0 0.49 0.49
3. ZnSOq4 0.5% soaking 80 6.1 5.8 2.60 3.12
4. ZnSO4 0.75% soaking 86 6.2 6.0 0.00 0.00
5. ZnS04 1.0% soaking 81 55 5.2 0.00 0.00

WLD = White leaf disease
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Table 8 Percent germination of seedling at 5 weeks after water spraying and ZnSOq4 1%

Spraying
Plant crop grow from clean seedcane Plant crop grow from WLD seedcane
Treatment Water Spraying ZnSO4 1% Spraying Water Spraying ZnSO4 1% Spraying
1. No soaking 72aY 69 b 85 a” 79
2. Water soaking 60 b 79 ab 85 a 82
3. ZnSOq 0.5% soaking 79 a 84 a 74 ab 81
4. ZnSOq 0.75% soaking 80 a 77 ab 65 b 75
5. ZnSOq4 1.0% soaking 75 a 74 ab 77 ab 79
Mean 73 i 7 79
CV (%) 10.13 11.85 13.61 6.46

YMean in the same column followed by different lowercase was significantly different at the 5% level of probability by DMRT.
WLD = White leaf disease

Table 9 Percent of Zn in sugarcane’s leaf before and after ZnSO, 1% Concentration

spraying.
Plant crop grow from clean seedcane Plant crop grow from WLD seedcane
Treatment

%Zn before %Zn after %2Zn before %2Zn after
1. No soaking 0.00620 ab” 0.0041 bY 0.00382 0.0035 b"
2. Water soaking 0.00326 b 0.0041 b 0.00562 0.0051 ab
3. ZnSOq 0.5% soaking 0.00458 ab 0.0089 b 0.00364 0.0058 ab
4. ZnSOq 0.75% soaking 0.00336 b 0.0209 a 0.00520 0.0104 a
5. ZnSOq4 1.0% soaking 0.00688 a 0.0098 b 0.00494 0.0100 a
Mean 0.00486 0.0096 0.00464 0.0069
CV (%) 51 76 67 63

YMean in the same column followed by different lowercase was significantly different at the 5% level of probability by DMRT.
WLD = White leaf disease

Table 10 Stalk harvest cane yield Sugar yield and CCS of plant crop at Khon Kaen Field
Crops Research Center in 2017-2018.

Plant crop grow from clean seedcane Plant crop grow from WLD seedcane
Treatment #Stalk Cane yield  Sugar yield CCs #Stalk Cane yield Sugar yield CCs
/rai (ton/rai) (ton ccs/rai) /rai (ton/rai) (ton ccs/rai)
1. No soaking 9,156 a¥  19.1aY 2.48 aV 13.0 bY 7,164 16.4 aV 1.96 12.1 bY
2. Water soaking 8,533 a 16.0 ab 210 a 13.0 b 7,200 15.4 ab 1.94 125b
3. ZnSOq 0.5% soaking 7,573 ab 12.7 ab 2.04 a 16.0 a 8,106 14.6 ab 2.18 149 a
4. ZnSOq 0.75% soaking 5,369 bc 9.6 bc 1.48 ab 153 a 7,982 14.1 ab 2.10 149 a
5. ZnS0q 1.0% soaking 3,484 c 56¢C 0.90 b 156 a 6,809 113 b 1.70 149 a
Mean 6,823 12.6 1.80 14.6 7,453 14.4 1.98 13.9
CV (%) 30.17 39.93 42.91 6.02 18.51 23.99 25.29 6.43

YMean in the same column followed by different lowercase was significantly different at the 5% level of probability by DMRT.
WLD = White leaf disease
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Figure 1 Zn in sugarcane stalk before and after soaking with different concentration of

ZnS0O, solution
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