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ABSTRACT: Sugarcane white leaf disease causes great damage to the sugarcane industry in Thailand. Leafhopper
Matsumuratettix hiroglyphicus (Matsumura) is an important insect vector that transmits sugarcane white leaf
phytoplasma. At present, there is no resistant varietie of sugarcane for white leaf disease. The purpose of this study
was to develop the evaluating methods for screening resistant cane varieties against insect vector based on insect
feeding activities, as measured by the puncture of the salivary sheath and the excretion of honeydew, and the
effect on the growth and survival rate of insect vector when feeding on sugarcane. Based on the results of the study,
we were able to classify sugarcane resistance tested from 7 sugarcane germplasms of 2 genara Erianthus and
Saccharumin 3 groups as 1) Resistant cane from Genus £rianthus including germplasms ThE10-6, ThE99-146, ThE99-
91, ThE03-7 and ThEO3-5 were found a high average number of salivary sheath puncture marks between 20.50 +
4.55 to 23.50 + 3.53 marks with a low average amount of honeydew drop area between 0.13 + 0.29 to 0.78 + 0.96
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square millimeters. In addition, the insect vector can not grow and transmit phytoplasma to sugarcane plants from
this group. 2) Moderate resistance cane to insect vector from sugarcane genus Saccharum UT5 and 3) Non-resistance
cane from sugarcane genus Saccharum KK3 which showed an average of low salivary sheath puncture marks at
13.35 + 4.56 marks with an average amount of high honeydew drop area of 15.13 + 5.91 square millimeters.
Moreover, insect vector can grow until the full life cycle in the plants from this group. The development period
from egg to adult is 62.69 + 3.07 days and survival rates were 83.33 %. Therefore, using the method of feeding
activities and growth of insect to evaluate sugarcane resistant varieties against insect vector can be used for breeding
selection of sugarcane for white leaf disease.

Keywords: phytoplasma; sugarcane Genus E£rianthus, sugarcane Genus Saccharum, salivary sheath; honeydew
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Wvizan tin SeeeugNIIU ThEO3-5, ThE99-91, ThEL0-6, ThE99-146 Uz ThEO3-7 wuadslaseyaminueanindesdian
lngilAnafeiuiyanimiegszndn 0.13 + 0.29 3 0.78 + 0.96 M5 NTaGWAT T08RNABNGNN 2 nqudesNilaNuATUIY
Aokt mzlIunad b deeieiugnssu UTS danadenufiyamiu 7.24 + 2.58 ansdadiuns wasnguil 3 deewlid

ATUATUNTUADUNAINNYE AD SRELTeMUTNTIH KK3 IAadeiuiiyamuuniign 15.13 = 5.91 m1519laduns (Table 1)

Table 1 Number of salivary sheath puncture and amount of honeydew drop from leafhopper vector

Matsumuratettix hiroglyphicus (Matsumura) feeding activities on different sugarcane germplasms.

Sugarcane

Number of salivary Area of honeydew
Species name germplasms
sheaths (Mean + SE)  (mm?2) (Mean % SE)
(N=20)
Erianthus arundinaceus ThE10-6 26.10 +3.86° V(1) 021 +0.45 (1)
ThEO03-7 20.90 +2.19 % (1) 0.13 +0.29 “ (1)
ThE99-91 21.65 + 3.18 *(1) 0.25 +0.59 < (1)
ThE99-146 23.50 + 3.53°11) 0.21 + 0.40 < (1)
Erianthus procerus ThE03-5 20.50 + 4.55 °(1) 0.78 £ 0.96 < (1)
Saccharum officinarum L. and
Saccharum spontaneum uTs 21.15 £ 2.39 (1) 7.24 + 2.58 °(2)
Hybrid poly cross clone 87-2-103
Saccharum officinarum L. and Saccharum
spontaneum KK3 13.35 + 4.56 ° (2) 1513 + 591 % (3)
Hybrid clones 85-2-352 x K 84-200
CV (%) 3.33 2.45
F-test ns *

YMeans in the same column with different superscripts are significantly different according to HSD (p<0.05)

#Number shows the degree of insect resistance to sugarcane varieties

Level 1 High resistance, Level 2 Moderate resistance and Level 3 Non-resistance

*, significantly different (P < 0.05), ns; non-significance

N1SLI3YAULAVDILUAININE

nannaigivTnvesusam s i ssuudos 7 Wetugnasy wudl wuaswveAssuudesnauana Eranthus
wuavzannsnionylddmamseuszesd 1 Sellongduiianldifiosua 1.00 + 0.10 Ju wiiy uagldanmsoiaude
foldaunmeluiige fafudosnduifinnuiunusousamine uidesnguiugnisdilidugnuausesdesana Saccharum
1#un Sooitonugnssy UT5 uar KK3 uuasmmeanansasgiulaldfmuasuies Tnefsvsznanmstauninseyld
Julisszasdndndy 56.26 + 4.02 uay 62.69 + 3.07 Ju mud1dU T8n1N1550ATINGY 76.66 waz 83.33 % wag o
nsveeRugavs (R) 10.88 uay 32.72 mudiu Aadudesnguitugnisiidieiugnssy UTS uay Kk3 Selsifianudumu
faluaInme (Table 2)
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Table 2 The growth development of leafhopper vector Matsumuratettix hiroglyphicus (Matsumura) feeding on

different sugarcane germplasms.

Sugarcane Insect developmental time (days) (Mean + SE) Nymphs to Survival Reproductiv
germplasms Eggs Nymphs Adults adults rate e rate (R,)
(N=30) 15% 5™ |nstar (days) (%) (%)
7.48 +0.71°
ThE10-6 y 133+0.14°Y 0 0 0 0
ThE03-5 7.24 + 0.78° 0.96 + 0.45° 0 0 0 0
ThE99-91 7.36 + 0.70° 0.96 +0.70° 0 0 0 0
ThE99-146 7.40 + 0.71° 1.00 + 0.10° 0 0 0 0
TheE03-7 7.52 + 0.59° 1.00 + 0.46 ° 0 0 0 0
uTs 7.20 + 0.65° 1240 + 1.35° 43.86 + 3.25°  56.26 + 4.02°V 76.66 10.88
KK3 7.36 + 0.81° 1293+ 1.26 ® 49.76 + 0.93° 62.69 + 3.07° 83.33 32.72

YMeans in the same column with different superscripts are significantly different according to HSD (p<0.05)

aMuaunsalunsangneaa lnlanalauvesuuaInime

mﬂﬂ1'3ﬁm«mmmmmaﬂumsdwwamLS’?‘T@"LWImwmammaﬂLLaJaqwngié’asJ ‘WU’J'ma”ammmaqwmzdwmmsﬁaq
Fudos 14 Tu uardudesdilinansenmisluam udnsanud Sesidotugnssu kk3 fdwnudellawanauiadeuniian
870.93 + 22.55 Wwadvendollnnardusoulunduvesiueiiv Felinnuuansnsfuegraditeddyneatnfiseiuny
\Fosiu 95% (P < 0.05) ﬁuﬁam@méﬁ”aﬁuqmim UTS5, ThE10-6, ThEO3-7, ThEO3-5, ThE99-91 Waz ThE9Y-146 filiamnsn
pranuidelilanananfidomniitinadesnt 5 wadvondellanaraudoulunduvesiiduefio uasndminuuas
wgdhevenide 30 Tu wuhilifissdesdeiugnisu K3 whiuiuanseenvedsaluan Andu 10% vessudusosild

Nadau (Table 3)

Table 3 Transmission test of insect vector Matsumuratettix hiroglyphicus (Matsumura) feeding on different sugarcane

germplasms.

Sugarcane (Mean # SE) Copy number Number of plants showing white leaf Percentage plants
germplasms  of SCWL" phytoplasma symptom after different inoculation days showing white leaf
(N=10) (cells/ng of plant DNA) 14 30 symptom

ThE10-6 <50V 0 0 0
ThEO03-5 <5° 0 0 0
ThE99-91 <5° 0 0 0
ThE99-146 <5° 0 0 0
ThEO3-7 <5° 0 0 0

uTs <5° 0 0 0

KK3 870.93+22.55 ° 0 1 10

YMeans in the same column with different superscripts are significantly different according to HSD (p<0.05)

"SCWL means sugarcane white leaf disease
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(Figure 1)
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Figure 1 Grouping of sugarcane germplasms resistance to insect vector by feeding activities and the insect growth

using cluster analysis; Level 1 high resistance; Level 2 Moderate resistance; Level 3 Non-resistance
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musawmInaTineniinesifarstaued vieasewns flumnzauviofivmerouuas Tedsmaromaaiauivlaves
wuas Tnedwmarinlvusadddszernauusnndulumstauiudeuisfsluszesuuou vio szovigeu T8nsnismeLdia
wniu viiefinssentini uariinisveneiusidiiosas .udu (Rezaul et al, 1991; Saxena, 1987) fviunsdndoniusity
figumusouadneUssiiunnnaazgaiutidssfivuasdmatonnaiapivlaveuuas Jahluldufoaluumamans
suﬁmiml,awwﬂejmLLmaamﬂLﬂﬂz@mﬁuﬁLﬁuLLuaawmzﬁﬂiﬂﬁ% wu lumdenselandvinatn (Mitapanata (ugens) (Seo et
al., 2010) wassnuadedn (Nephotettix cincticeps) (Kawabe, 1985) wasdnudiden (Empoasca onuki)) (Yorozuya,

2017) usiu dmsunuasmnuzindednaulnaregediinma idelvlananaulsaluvdestu laussduisnsdndaniug
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Sovumusiounamme Tagldnstanannnginssunsinegadesvesinusesinsvesaonutiasuaznisudesya
vUvRIlLaTETigaRudey 7 L%@Wuqrﬁi‘u 91N 2 @Na fe ana Frianthus WAy aNa Saccharum TswUin L%@Wuqrﬁiu
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Usinaituinisudesyavutios Ssdesluana Eranthus Tuussnalned 2 «lin I8 £ procerus (Roxb.) Raizada uay £
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o v
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UniduazeenvaeasafiomiundsfivngaufesgaiuthidsdoiliAnsessvesaeniinhaeveusasiuumn
(Hanley et al., 2007; Amalraj et al., 2008; Chanchala et al., 2020) LLasLﬁaLLuaﬂ@mﬁuﬁwLgaqlﬁﬁaa%@ﬂdaagammaaﬂm
Igfos Usnaavuiivdosoonunifosuansfednuaziunuvefividuiu (Pathak et al, 1982; Kawabe, 1985; Goggin
et al,, 2015) LLasmﬂmsﬁﬂmﬁwudﬂLLmﬂwmslu'mmmLaﬁzyLﬁu‘lmlﬁl,ﬁalﬁymﬁwﬁaaaqa Erianthus \iuii o1a1ileaan
lassasimnsduguinevesiivdmalieindenisgafiuveuuas iliuuachilasvarsermsddiamsansgivlala
(Kumarasinghe et al., 2010; War et al., 2011) ﬁqﬁuﬁﬁﬂisl,ﬁulé’dwa”aaaqa Erianthus Siiannasnumusiemasdnaulnane
dthina fiduwammzveddsalunides
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vanads dwmalinusiuausesizvesuaenifutanetes fnmsgafududssivldinn wasviliuuasdesyamuesnan
LRIt wasnuI iR IsABUuSosdeRusnTIN KK3 way UTS annsaiannainszeyltluaufesesdaudatols
fsnsnmsvreiusldfuasisnsinssondings dednwasnisduguvesivfarummnzaudenisgaiuindesity vl
unaslasuansomsUsunamnnIsdsadonisiasaulalas (Schlink-Souza et al., 2018) aﬁuﬁdﬂuﬁaaﬁaﬁuqmm uT5
wasnIEanInsAulaldd  winduiisiuiusesaisveslasniuunnuariiufinisUdesyamnutesndt Senide
fugnssy KK3 Teddenilorugnasuiia KK3 uag UT 5 faununanana Saccharum Sadufivewnsudnvssuuaimney us
Souidertugnasw UTS Aaifionangnuaussvinsmausiugiuuuny (poly cross) vesdeslaau shlvdlenafilésuiugnssu
vannmanendn dee KK3 iduusgnuan (hybrid) (Us¥anS uag awdia 2558)
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Fauanein Soudonugnssy K3 iudosiusiilidunusouuasmmziaglsalurn luvueiidesana Eranthus i
Tnssafrsvedlufivunarlvaquislugeilfianudumugadenisdienenid o lWlawanaugsoouuamime iwuieai
n1sAnwmes Fortes et al. (2020) enuiraeiuginilufiammuiuiuvesunnn fenudumugadenistenenide
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