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Sugarcane White Leaf Disease Protection Technology in Risks Area
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ABSTRACT

Sugarcane white leaf disease is an important disease affecting sugarcane
production in Thailand. It is caused by Phytoplasma.lt is spread by infecting seedcane
and having brown- spotted leafhoppers Matsumuratettix hiroglyphicus and white-
backed leafhopper Yamatotettix flavovitatus are insect vectors. The productivity of
white leaf disease cane is greatly reduced and the ratoon cannot be gotten yield. The
severity of the disease will reduce sugarcane yield by 6.1-74.4 percent. The objective
of this research is to test the technology to prevent white leaf disease and to prepare
recommendations for the use of appropriate technology to prevention of white leaf disease
in risk areas for advice to farmers who are facing an outbreak of white leaf disease, it
was found that using Peanut and pigeon pea suitable to rotate with sugarcane can cut
the cycle of white leaf disease. The white leaf disease was found 0.6 percent and 1.28
percent respectively and it got the average yield of sugarcane at 12.8 and 13.8 tons per
rai, respectively.  The white leaf disease cane should be removed from the planting
area. In fewer sugarcane white leaf disease areas should be planted using clean seed
cane and soil analysis fertilizer. It was found that in Khon Kaen province, N-P-K+Mg+Zn
fertilization should be applied by applying Zinc sulfate at the rate of 3.8 kg per rai. In
Kalasin province, N-P-K+ Mg+ Zn fertilizer should be applied by adding Zinc sulfate at
the rate of 7.6 kg per rai. It will be enough to reduce the severity of white leaf disease.
In severe sugarcane white leaf disease areas sugarcane should be planted using clean
seed cane and apply soil analysis fertilizer. Both in Khon Kaen and Kalasin provinces,
N- P-K+ Mg+ Zn fertilizer should be applied by adding Zn in the form of Zinc sulfate at
the rate of 7.6 ke¢/rai. The preparation of clean seed cane by using accurate
phytoplasma analysis technology to screen for white leaf disease and planting with
border area can reduce the infection of white leaf disease. The blue code of
phytoplasma detection (0-0.5 copy of sugarcane white leaf phytoplasma per ul in 25 ng

plant DNA) in plant cane was found in yellow code (1-10 copy of sugarcane white leaf
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phytoplasma per ul in 25 ng plant DNA) and orange code (10-100 copy of sugarcane
white leaf phytoplasma per ul in 25 ng plant DNA) at 92 percent. In ratoon cane. The
transmission of phytoplasma to new planting area by using seed cane from a blue and
green code of phytoplasma detection, the level of phytoplasma detection were blue
and green, on average 37 percent yellow 49 percent and orange 14 percent. The
technology expansion of clean seed cane production has been done in Amphur
Nampong, Khonkaen province.

Keywords: Sugarcane, Disease Management, Sugarcane white leaf disease
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§n91 3.8 Alandusiels Tuuvasil 3 Tnenudesas 0.06 Wity (Table 3)

Nuiifidlsaluenszuiaunn suidunisgndesiagldviouitusinuuasdesazenn
waglddenualiasgiaudiuu 3 wlas leun wasi 1 dudunisluulamaasives
augideiivlsvouuduiiui 2 1suqndostuil 7 waadniou 2560 \iviAerdesugniuil 7
A 2561 wlasi 2 Ugnneaeululsinunsnssneienaiuning Sminveuunu Ugndes
$uil 5 uns1em 2561 LURETREUgNIUR 30 unTIA 2562 wazuUasd 3 Ugnlulsinumens
gnovueenedd Ssmianudug Ugndesiudl 8 natau 2561 tiulAadesugniui 14
Sunen 2562 1 3 wadldannsafuiiedesnoldidesndsraunnzudaine Souans
11U

HANIVAGOU NUIWanERaeUanya 3 wlas n3suisi 1 lddy N-P-K+Mg+Zn neld

ad s

d
Zn TusU ZnS04,. 7H,0 801 3.8 Alansusiels TinanAngeninngsudsi 2 Aldty N-P-K+Mg+Zn
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Tne Zn Tugt ZnS0,. 7H,0 893 7.6 Alansusiels drunmsidulsalurniudasd 1 liwulsalurn
usinulsalunUasil 2 Sunelnaiuning Sminveuny wasulasi 3 sunevussnse’ Jmin
nwAug uwlasil 2 Sunelaiunig Saniaveunnu wulsalurnaneznssuisldde N-p-
K+Mg+Zn Ingld ZnSO,. 7H,0 w1 7.6 Alansusialssesay 0.09 dunsldde N-P-K+Mg+2Zn
Tneld ZnSO.. 7H,0 §951 3.8 Alansuselslinulurn uazuvasi 3 Snevuonsas Tanin
nudugnulsalurnlunssydslade N-P-K+Mg+Zn Tngld ZnSO..7H,0 8051 3.8 Alansusials
Yoway 2.0 1nnInslats N-P-k+Mg+Zn Tngld ZnsO,. 7H,0 8091 7.6 Alansuselsiinuly
Yiigadesay 0.12 (Table 4)

3. nmsveneramalulagnislesiuidalsaluva lagn1sdaviudasnaniugdasnzann
Tasnsnsadanseadosumglaalurauaznisianisulasiuguuudl border area

msdnvhulasiugdosazeinseudl 1 didumsugndesdrdermnzideaiodosnau
351 gy o Tudl 25 wwisy 2561 lngldszevuan 1.5 Wms X 0.6 11AT 313U 20 Ua19 813
12 1ns vunvesiuiivgndosmneiisaiads 360 marauns ludrues border area 39
Juiluiisouulasdesimeidsailadougndosdnieandosuniliszzues border area 15
wasluiiudl 1,530 maawns Ugnillefuil 18 wauwata 2561 1Aufegnsludesynduds
Anszidelnlamatauiudl 15 doneaw 2561 (aTasgiuandy Figure 1) ¥in1syanefiil
saemeiusiaddy S 1 ne wasnadilsaluam S 1 ne fseenanidas 1w 2 ne

samsnradelsalurmludestgnulamdniusesazannlasnmnsindansoadioaive
Tsalurnuagmsdnnisuasiu§uuuil border area soUT 1 wuiestadin $1uu 184 ne(dos
8y 52.6) @787 110 neo (Feway 31.4) Fwdes 54 ne (Fevay 15.4) uasddy 1 ne (Fevay 0.3)
(Figure 1)

doume 1 guasnuwiuuas border area 59Ufl 1 lnsidniuiildodosne uazifu
fogdsiinmsiidolnlanaranifiefnaunisindeludosneuszanmiesay 10 ve9
Sruaunevieua 1wy 35 feg wladusedsandesnaiifidersiuusiadinsiuam
25 8 uarandesnafifiesudusiadidend iy 10 Meghafiofinniunisaenen
Foludesmennnesaduiiiidetiosunnuagnadsduiidnsnsanuidolusedusiiiodes
fananeglunlasgndesidunm 1 esdiviunademuiuvdoli lddsanadulsalurn
Tudesme 1 9oy 4 Woununaidulsalurn S1uau 2 ne lévinsyanedis dwmsunanis
prdolsalurniludesne 1 wamdniuidesazoinlnensnsadansontoanvnlsaly
1uarnIsian1suUasiuuuull border area saufl 1 :ndasugnnarsdusitadit 25 ne
Tudosme 1 nulesiadi S1um 1 nednduferas 4 Aden 1 ne Sovay 4 Amdes 23 no
$ovay 92 dwiudesUgnnessiusiiadiden 10 ne ludesse 1 wuidesadide 1 ne Andu
$ovay 10 Awdos 9 ne Andudorar 90 Mrfuwihludesugnasiivinandessfudindsdie
Mduutasdesiitaunmd Wedudesme 1 ananudelussivdmiennzdduiosar 92 u
diureinsveeraladivisuiugoeene 1 lWrenenansiniulaminiugossazeinlay
nsugnuuuTaTlulsinumans Tnsliinumsnsiiluugnluiuiisinetmesdieldifuuuag
fugSovavernveanuliFouimaiuUssAnsnmnsnanaudununsesnnsans suath
was Sunavmes Srinvauunu detuil 13 flunau 2563 Seesentudl 27 Jurau 2563 Sou
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Ugnueanunsnsininusend dn1swsyivled lanmuwdasnensnsdaladnulsaluni la
mMsAamuulasiinunsnniluugnuensluggugn® 2564 Selamulseluen wanisdduu
luvasiugdosasorndmsunisindunvasiugndn wagliuuinianisiudasiugdes
azoninnnmiieveneiuslulsinumansdeld

dyunan1Innay

1. nsUgnismyudeudnisastsaluey fsndauautflunsldduiivguiowie
Anasaslsaturradefiansananesidudlsalurniuazrandaudinudi n1sugndsenudd
daanulsaluniaieifgaiosar 0.6 lnenulsalurniludesUgniadesesas 1.19 uay L
wulsalurnludesne lnglvinandndesugnuazdesnaiade 17.5 wag 8.0 Ausials mud1su
S wa Y& A = cs' a a =~ Ao
HondnuaudRlunsldduivyudsuieannisssuinvedlsaluridnvliavipefiususe
Wesannnulsalurndluseusnadedesay 1.28 lagnulsalurniludesUanuazdsunaseuay
1.04 war 1.51 auaau wazlvinandndeeugnuazdeenaade 14.3 uay 13.21 Ausols

o a - PN .Y | | o o [

MINEIAU NaNAAUIIAGINER 2.19 war 1.65 Ausials mud1du Tngmnnunaidulsaluy
msyanedeslurniisesnainulas Fvzansoannisidulsalurnaiwazaiunsaiuiien
Hananoaele

2. MslRugaze1nINAUNTTRaNnas1neIMis luilunfdlsaluvnssuintey Ads
Ugndeslagldvisuiugnnuiawevarornuazlddonuaniinsginulagnuitlunundmin
vouwnuadstade N-P-K+Mg+Zn tagld Zn Tugu ZnSO..7H,0 651 3.8 Alansusiols Tuitud
Jandanwdugaisldde N-P-K+Mg+Zn Tngld Zn Tugd ZnSO..7H,0 80151 7.6 AlanSusals
FaziieanadInTuNITanA N uLsIvRlsAluvIle wasiun ANlsaluvIseuInuIn A93
Uandelagldviouiiugainulasdesazornuazldlomueriiaseiaulagnudi vistuiui
Jaripveunnuuazdwminniwausaislady N-P-K+Mg+Zn Tagld Zn Tugu ZnSO4.7H,0 dwsn
7.6 Alandusials zanunsnanauIuLIvedlsalurila

3. nsvgnenamalulagnistesiuiidalsalurn Tuiunainisszuinvedsaluynn
Woranukuiidssianisssuinveslsaluvnaiuisafndeniiuiiietrludnviulasiug
azonlasimalulagnisnadelilanaraufwiuduinsdansaadoamglsalued

) o ¢ = % A o = -
WAZN1FIANITLUAINUGHLUUL border area WuI1 a8vIUILIUgNLUULINUGL I UDDEAZ DA
So8az 84 L10391NATIANUT0IRaAN(HLWe 0-0.5 copy/ul in 25 ng plant DNA)Sasay
52.6 Laz@Teadlide 0.5-1 copy/ul in 25 ng plant DNA)jeeay 31.4 uazilusesilinig
unluviniugsesay 16 LﬁaamﬂmwwuL%aiﬁaﬁmﬁaq(:ﬁﬁa 1-10 copy/ul in 25 ng plant
DNA)Soeaz 15.4 LLauEﬁﬁll(llL‘UEJ 10-100 copy/ul in 25 ng plant DNA)Sawaz 0.3 Tudsuns
finedulsalurm 2 neAndudosar 0.85 WeRnmunisanenendoludesnaannonaduil
mLsuauaammt,azﬂammummmamnwuwﬂuizmmLmaaasmﬂanaqiuwawgﬂaaaL‘LJu
a1 1 U andesdgnnensiusiadin Tudesne 1 nulwesviadihiovay 4 Aillenfevay 4
dwdesieway 92 dmSudesUgnnensiusiadilien ludesne 1 nuesiadileisesay 10
a A o v o o 1 a a & v < A & 1 a
dmdessosay 90 AwuwiiinluseylgniaziivTunandeseaudidineinlunuasdosnd

a A & v & U oA Ny v = v ° o
guamd Weludeena 1 asranueluseivdmdoswazddulauinisdosas 92 dmiunis
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Table 1 Number of millable stalk at harvest, cane yield (ton/rai), sugar yield (ton/rai)
commercial cane sugar (CCS) and percent white leaf disease at 8 months of plant cane

grow after green manure in severe sugarcane white leaf disease areas.

green # Stalk cane yield sugar yield  CCS % white leaf
manure per rai (ton/rai) (ton/rai) disease at 8 months
Peanut 10,256 17.5 2.30 13.16 1.19
Jack bean 7,385 11.8 1.92 16.24 1.11
Pigeon pea 8,923 14.3 2.19 15.25 1.04
Sunn hemp 8,821 14.5 2.15 14.80 0.55
Average 8,846 14.5 2.14 14.86 0.97

Table 2 Number of millable stalk at harvest, cane yield (ton/rai), sugar yield (ton/rai)
commercial cane sugar (CCS) and % white leaf disease at 8 months of 1°! ratoon cane

grow after green manure in severe sugarcane white leaf disease areas.

green # Stalk per caneyield sugar yield CCS % white leaf disease

manure rai (ton/rai) (ton/rai) at 8 months
Peanut 7,836 8.01 1.01 12.50 0.00
Jack bean 8,667 9.60 1.12 11.62 3.21
Pigeon pea 9,118 13.21 1.65 12.52 1.51
Sunn hemp 8,297 11.53 1.45 12.60 5.56
Average 8,479 10.59 1.31 12.31 2.57
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Table 3 Cane yield (ton/rai) and white leaf disease percentage of plant cane and 1°
ratoon cane at 8 months by the using of clean seed cane and nutrient balance in

fewer white leaf disease areas.

Method Plant cane 1 Average % white % white  Average of
yield ratoon cane leaf leaf disease % white
(ton/rai) cane yield disease of of 1% leaf
yield (ton/rai)  plant cane ratoon disease
(ton/rai) cane

Site 1 (KKFCRQ) Y

Treatment 1 12.3 5.4 8.9

Treatment 2 18.1 10.4 14.3

Site 2 (Num Pong, Khon Kaen Province) 7

Treatment 1 9.8 4.8 7.3 0.36 0 0.18
Treatment 2 10.1 5.1 7.6 0.63 0 0.32
Site 3 (Huei Mek, Kalasin Province) ¥

Treatment 1 15.4 8.1 11.7 0.61 0.06 0.34
Treatment 2 15.3 9.3 12.3 0.09 0 0.04

Y Treatment 1 = 27-3-6 kg N-P,05-K0 per rai + Dolomite 90 kg per rai + ZnSOq.7H2O 3.8 kg per rai

Treatment 2 = 27-3-6 kg N-P,05-KO per rai + Dolomite 90 kg per rai + ZnSO4.7H,O 7.6 kg per rai
Y Treatment 1 = 27-9-12 kg N-P,0s-K,0 per rai + Dolomite 55 kg per rai + ZnSOq4.7H,O 3.8 kg per rai

Treatment 2 = 27-9-12 kg N-P,0s-K;0 per rai + Dolomite 55 kg per rai + ZnS0a4.7H0 7.6 ke per rai
¥ Treatment 1 = 27-9-12 ke N-P20s-K,O per rai + Dolomite 52 kg per rai + ZnSOq.7H,O 3.8 kg per rai

Treatment 2 = 27-9-12 kg N-P,Os-KO per rai + Dolomite 52 kg per rai + ZnSO4.7H,O 7.6 kg per rai
KKFCRC = Khon Kaen Field Crops Research Center
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Table 4 Cane yield (ton/rai) and white leaf disease percentage of plant cane at 8
months by the using of clean seed cane and nutrient balance in severe white leaf

disease areas.

Method Plant cane yield % white leaf disease
(ton/rai) of plant cane

Site 1 ( KKFCRC )Y

Treatment 1 8.7 0.00
Treatment 2 8.5 0.00
Site 2 (Khao Suan Kwang, Khon Kaen Province) ¥

Treatment 1 159 0.00
Treatment 2 15.1 0.09
Site 3 (Nong Kung Si, Kalasin Province) ¥

Treatment 1 155 2.00
Treatment 2 14.7 0.12

Y Treatment 1 = 27-6-12 kg N-P,05-K:0 per rai + Dolomite 80 kg per rai + ZnSOa.7H;0 3.8 kg per rai

Treatment 2 = 27-6-12 kg N-P,0s-K;0 per rai + Dolomite 80 kg per rai + ZnSO0a4.7H0 7.6 kg per rai
Y Treatment 1 = 27-9-12 kg N-P,0s-K,0 per rai + Dolomite 52 kg per rai + ZnSO4.7H2O 3.8 kg per rai
Treatment 2 = 27-9-12 kg N-P,0s-K;0 per rai + Dolomite 52 kg per rai + ZnSO0a4.7H0 7.6 kg per rai
¥ Treatment 1 = 27-6-12 ke N-P20s-K,O per rai + Dolomite 77 kg per rai + ZnSOq.7TH,O 3.8 kg per rai

Treatment 2 = 27-6-12 kg N-P,Os-KO per rai + Dolomite 77 kg per rai + ZnSO4.7H,O 7.6 kg per rai
KKFCRC = Khon Kaen Field Crops Research Center
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Phytoplasma detection

1 = Very little infection (0 - 0.5 copy/ul in 25 ng plant DNA)
. 2 = Low level of infection (0.5 - 1 copy/ul in 25 ng plant DNA)

3 = Less infection (1-10 copy/ul in 25 ng plant DNA)

4 = moderate infection (10-100 copy/ul in 25 ng plant DNA)
. 5 = highly infection (> 100 copy/ul in 25 ng plant DNA)

Figure 1 The quantity of phytoplasma in clean sugarcane production plots by
screening for white leaf disease phytoplasma and border area management.
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