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farmnulnalssvesainuiinadlelng (Similarity) Sevag 99.44 AU Lecanicillium saksenae
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ABSTRACT

The sugarcane cicada, Platypleura cespiticola is a key pest of sugarcane that causes
serious damage and results in yield reduction. Effective management of this pest requires
comprehensive and systematic baseline information on its biology, host plants, and natural
enemies in the form of a reference database. This study aimed to investigate and compile
biological, host plant, and natural enemy data of P. cespiticola in order to establish an important
database for sustainable pest management in sugarcane production systems. The study was
conducted from October 2021 to September 2023 at the Khon Kaen Field Crops
Research Center and sugarcane fields in Kanchanaburi, Chai Nat, Sing Buri, Suphan Buri,
and Ang Thong provinces, Thailand. Biological observations revealed that females laid
eggs in clusters within the leaf midrib tissues of sugarcane. The egg stage lasted 28-93
days, while the nymphal stage consisted of five instars with a developmental period of
257-403 days. Adult longevity ranged from 2-16 days in males and 1-18 days in
females, resulting in a total life cycle duration of 297-432 days. This is the first report
of the complete life cycle of P. cespiticola worldwide. Host plants and natural enemies
were surveyed using simple random sampling from sugarcane fields in the five
provinces, with four plots per province and a plot size of 1 rai. Four host plant species
used for oviposition were recorded: sugarcane (Saccharum officinarum), napier grass
(Pennisetum purpureum), crowfoot grass (Dactyloctenium aegyptium), and southern
crabgrass (Digitaria ciliaris). A total of 24 fungal isolates (SBRO1-SBR24) were obtained
from naturally infected individuals. Two isolates, SBR23 and SBR24, were selected for
molecular identification based on nucleotide sequence analysis of the ITS1 region
between the 18S rDNA and 5.8S rDNA genes. Isolate SBR23 showed 99.44% nucleotide
sequence similarity to Lecanicillium saksenae, while isolate SBR24 showed 99.79%
similarity to Trichoderma yunnanense. This is the first report of these two fungal
species associated with P. cespiticola. All data obtained from this study were organized
and structured into a database on biology, host plants, and natural enemies, which can
serve as a baseline reference for ecological studies and the development of biological
control strategies for sustainable management of the sugarcane cicada.

Key words: Platypleura cespiticola; biology; host pants; natural enemies; database
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whunmdludedodunandudes (Fisure 1) l9ildnvawes Lﬁamﬂmiﬁﬁsmﬁzju (Figure 2A)
Gulauaziignduas 2 9a Welndiln (Fisure 28) wualiniraiade 0.37+0.01 Tadiuns s1210d0
1.66+0.19 Hadluns (Table 1) 01glY 28-93 Tu (Table 2) szazsrgeuadvagluauuiiuseu
wazldisndos Tnsyaiuidusenendonielus (Figure 3A) lelndilndusifuisazindoude
ngliRutusuinaimiuiionanasiu (Figure 38 and 3C) dnwarvasiigeu d1ui wan
an Yioe wazvn Wiedlnlmifidnwazduwasla (Figure 4A) Méﬁmﬂﬁ?umﬁamﬁuﬁéunﬁju (Figure
48) dlelndaenasufufufinionasiifun (Fisure 40) daufuinioadueguinluuas
sandan Anwarrasiuiiniy duds maAuns uaedtiea endthmaaduunuindes Ind
namdes wagviiaa dufutemadfivuiadidndnniunade Suiulaetorsrinides
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(Figure 5) YuNAvedszozIauisf 1-5 wagszozdufiuioda Table 1 uaveyvesfseuiod
1-5 uarszaeinhuiens Table 2



Figure 1 Characteristics of adult sugarcane cicadas laying eggs in the middle vein of

sugarcane leaves.

Figure 2 Egg stage of the sugarcane cicaaa.

A) Newly laid sugarcane cicada eggs. B) Cicada eggs close to hatching.

T B C
Figure 3 Characteristics of holes w1 which sugarcane cicaua nymphs live and molt u reir nymphs.
A) The holes that cicada nymphs live inside.
B) The molts of sugarcane cicadas on the soil surface near the holes.

C) The molt of sugarcane cicada on the blades of grass.

- A P :
Figure 4 Nymph stage of the sugarcane cicada.
A) Newly hatched sugarcane cicada nymph. B) Nymph of sugarcane cicada.

Q) The last instar of nymph is close to molting to become adult.

Figure 5 Adults of the sugarcane cicadas. ~ A) Adult cicadas on sugarcane leave.

B) Adult males and females of sugarcane cicadas.



Table 1 The body size of Platypleura cespiticola Boulard reared on sugarcane variety
DOA Khon Kaen 3 under laboratory condition at 29+2° C and 58+2% RH.

Developmental N Mean#S.D. (mm)
stages Width Length
Egg 30 0.37+0.01 1.66+0.19
Head Thorax Abdomen Head- Abdomen
Nymph:  Instar | 10 0.28+0.03 0.42+0.02 0.30+0.02 1.07+0.06
Instar |l 10 0.58+0.09 0.69+0.17 0.72+0.15 1.82+0.31
Instar Il 10 1.48+0.58 1.84+0.64 2.21+0.78 4.39+1.37
Instar IV 10 2.34+0.14 2.71+0.24 3.59+0.69 6.62+1.51
Instar V 10 5.11+0.36 5.75+0.48 6.51+0.45 10.73+1.14
Adult: Male 10 7.10+0.57 6.95+0.50 7.00+0.46 16.68+1.33
Female 10 7.65+0.53 7.19+0.62 6.98+0.58 15.46+0.96

Table 2 Durations of developmental stages of Platypleura cespiticola Boulard reared
on sugarcane variety DOA Khon Kaen 3 under laboratory condition at 29+2°C
and 58+2% RH.

Developmental stages N Mean#S.D. (Day) Range (Day)
Fgg 108 45.99+13.66 28-93
Nymph:  Instar | 108 19.47+4.50 10-36

Instar Il 89 30.34+11.78 11-49
Instar Il 7 34.84+13.79 16-97
Instar IV 50 45.14+21.82 15-113
Instar V 35 208.57+41.80 133-275
Total nymph 35 341.37+31.97 257-403
Adult: Male 13 8.69+4.61 2-16
Female 19 6.58+4.79 1-18
Sex ratio Male : Female 1:146
Total life cycle 32 390.06+29.77 297-432

2. MIETRNYDMITUALANISTTUYIRVDITNIUD DY
31NN15ETIANYVIMITUAL AN IETTUYIAVRIINIUDRE TURUNTLNITTZUIAVRITINY
908 5 Javin Lawn nayauys Fouim &aiys gnssays wagsrmed luisiounanau 2564 —
AUBU 2566 WUNUR1IMININTUe8el §1uau 4 wiin Taun 908 wgudes waiunang
wasngAuuN diudngsssuainudndudesgnidesianvglsadvinate iNuandanindaiys
e amIaien Un1keniesnandieg1adndudesliuignsladiuiu 24 lelean laun
SBRO1-SBR24 (Table 3) dnwauzvaadulevasiionsniiosnaindiegeindudeeliusgns
i 24 lelwian ddnwasidulevannvate lawn duledinmasuvny dvnveundn duiey
& d 2 v = Y = o a4 2 v = < d 2 v =
wluadwdndey dvnsuliivems duniesulueduidnies duuduafuidnies U
I a a Yy & a v I aa .
DNUN Uz ALY NVUUUNITOYY ATERUTINIYDI9191T (Figure 6)
3. M3dnduunviiavasealsmailanietluiana
NMTBATEvatuiliadlelndvesasiugnTInUsIM ITS1 Feog5e1ning 18s rDNA
iU 5.85 rDNA wu1n 1Wesileloian SBR23 Niilaladdvniidainulnaides (Similarity %)



Wity 99.44% fulTesn Lecanicillium saksenae vanewavswzaduilandlelng (acc. no.)
Toun PV290765.1 (isolate 150104), AB378520.1 (isolate: KYK00236), AB360362.1 (strain:
BTCC-F20), KF472156.1 (isolate Ecul121), AB360351.1 (strain BTCC F26) way AB360352.1
(strain BTCC F29) LLazﬁﬂ’J’luLLmﬂﬁiNﬁ]’mL%mW Verticillium sinense acc. no. AJ292417.1
(strain CBS 567.95) (Figure 7) vz idesnleluian SBR24 ﬁﬁiﬂiaﬁ&%ﬁmaﬂu genus
Trichoderma Aana31ulnatAee (Similarity %) tM1u 99.79% Au o571 Trichoderma
yunnanense “ingavInnzanuiindlalng (acc. no.) laA 0Q244438.1 (isolate SST21),
OP838966.1 (isolate ITS4), PP402684.1 (isolate T-11) kay OQ659412.1 (isolate ENA13)
uonaniddlndiesiuiudes T. asperellum nuetaasumzaduiardlelns (acc. no.)
00616502.1 (isolate EM13) wazilios T. pubescens muneiavsunizérsuiianalelng (acc.
no.) MW280120.1 (isolate 4 [TS4 A06) Feflmaruunns1991n48 051 V. sinense acc. no.
AJ292417.1 (strain CBS 567.95) (Figure 8)

Feanseeunes Sreeja et al. (2025) Wui e L. saksenae finnuanusalung
vianeldidoureas Meloidogyne incognita sxey J2 18as 100% wds 96 Falus wenani
Hari Sankar and Reji Rani (2018) 5&518@’1‘1&’5?L%E)i’]éﬁﬁmﬁmmmﬂ’mﬂuLLaJaﬂ?N Leptocorisa
acuta HefasounardufuTeld 100% anelu 72 $alus wazidesn Trichoderma spp.
fiauanunsalunmsmivaudngiivlalaenseiunalnnisiduujing waenisainansualulad
yRenffTigvdeuuag ansfudanisiu wazanslduuas wazdsanusnaauauldlasdeusiiu
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Aea 1

soqdunidiegsruiuunasdngiis Jsilsauaunsamuaudngiitlaonsddulsunauazusas
nanusinluduau Blattodea Hemiptera Orthoptera Diptera Coleoptera (Poveda, 2021)
ey Lepidoptera (Dwisandi et al., 2024)uaﬂf\ﬂﬂﬁgﬂﬁmﬂﬁfﬁ%’e}ﬁ Trichoderma sp. AUAN
NUDUNTY ‘1(1:51 18 Spodoptera littoralis anna8 (Montre, 2023; Dwisandi et al., 2024)
waznTeuiinEides Trichoderma spp. WU ldmuaudnsiidldnanuaseiin uduaan
nsnsvdduiiadlolnduesarsiugnisureadosleluian SBR24 fAraulndides
(Similarity %) WU 99.79% fuwasn T. yunnanense dudunanisiasizhannnisld
Iwsiwed ms1 wiidu lunistnsneidduiaailelndvesarsiugnssuveutes genus
Trichoderma s18ugasldlnswosiinrusinizfuidosiluy senus § deduaasuild
fnsuunmedafiuidaiundulneldlnsuesidanusumziiolidkafiuudnd dudmsu
mahllivsslenifigndesuazinzausely
4. m3daiuuazdnnsdoyagrudoys

MAnNsIULLardniuioyadainet five1ms uazdngsssuviivesdindudes
anansadniguteyaitislasadna (structured database) lodnuau 3 grutdeyandn Lawn

1. gruteyatiinevesdniudes Uszneusheteyansiivosiuiineuasdugiu
Ingvesiniudos IHud sresnaluudazdiseny S1urufevesiigou 29asdinviavun
uazdmsrduma Jedoyadinangninivlusiuuumasteyaiannsalfiduguteyasneds
fuingvesindudesluanmussmealng (Table 4)

2. gudoyaivonsvesinduden Usznausedeyariafiviidndudosldnaldluiug
d1979 lngaunsadaiudeyafiomsiaiiuau 4 aila lawn doe naundes neiinae



wagngfuun Teyalugrudoyaiuandiifiuin fndudesannsaldfialuaed Poaceae
waneaandufivendudmsunisasly (Table 5)

3. gudoyadngsssunivesiniudos Ysenoudedeyadesiuenldandniudos
fnunisindelustannuasns lngawisousnidosliuianslédmau 24 laleian
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Figure 6 Pathogens isolated from sugarcane cicada samples collected from sugarcane

fields in Sing Buri province, totaling 24 isolates.



Table 3 Locations of sampling fields and the number of cicadas, natural enemies, and host plants of sugarcane cicadas, Platypleura cespiticola Boulard

surveyed from October 2021 to September 2023 (10 samples).

Coordinates Soil No. of P. No. of Infected No. of P.
. Location Soil Temp. K . . ",
Province Plot no. Moisture pH cespiticola P. cespiticola Isolate cespiticola Host plant**
(Subdistrict/ District) N E Q)
(%) nymphs* nymph* egg*

Kanchanaburi 1 Wang Sala/ Tha Muang 13°57'55.3 99°40'53.6 32.54 70.09 7.8 N/A - - N/A -

2 Lat Ya/ Mueang 14°01'19.4 99°21'43.0 32.17 70.61 8.2 N/A - - N/A -

3 Ban Kao/ Mueang 13°56'42.6 99°18'30.2 32.74 70.74 6.8 N/A - - N/A -

4 Wang Yen/ Mueang 13°55'25.4 99°19'06.5 33.21 74.78 8.1 N/A - - N/A -

Chai Nat 1 Dong Khon/ Sankhaburi 14°59'19.7 100°09'09.6 32.64 67.59 6.5 N/A - - N/A -

2 Bang Khut/ Sankhaburi 14°58'59.0 100°10'04.8 33.09 74.06 6.4 N/A - - N/A -
3 Bang Khut/ Sankhaburi 14°57'36.8 100°10'14.9 33.00 79.51 6.2 N/A - - 250 S. officinarum
4 Bang Khut/ Sankhaburi 14°57'52.8 100°10'27.2 34.15 76.55 6.7 N/A - - 450 S. officinarum

Sing Buri 1 Nong Krathum/ Khai Bang Rachan 14°48'49.6 100°12'57.9 34.29 72.74 7.5 N/A - - N/A -
2 Nong Krathum/ Khai Bang Rachan 14°48'37.8 100°13'48.9 33.50 76.55 7.2 30 N/A - 910 S. officinarum
3 Nong Krathum/ Khai Bang Rachan 14°47'55.0 100°13'14.0 33.47 77.35 6.3 828 22 SBRO1-SBR24 2,450 S. officinarum
P. purpureum
D. aegyptium

D. ciliaris

4 Nong Krathum/ Khai Bang Rachan ~ 14°48'27.2 100°12'42.5 33.87 71.69 6.5 7 N/A - 1,730 S. officinarum

Suphan Buri 1 Don Pru/ Si Prachan 14°40'32.7 100°09'25.4 31.44 69.37 6.3 N/A - - N/A -
2 Wang Luek/ Sam Chuk 14°46'08.3 100°09'02.0 34.48 73.96 7.7 12 N/A - 1,810 S. officinarum
3 Wang Luek/ Sam Chuk 14°46'22.0 100°08'15.6 34.82 70.90 6.4 10 N/A - 740 S. officinarum
4 Wang Luek/ Sam Chuk 14°44'36.5 100°07'51.3 40.77 68.70 77 N/A - - 790 S. officinarum

Ang Thong 1 Wang Nam Yen/ Saweang Ha 14°44'08.6 100°15'18.8 32.49 71.08 6.7 N/A - - N/A -
2 Wang Nam Yen/ Saweang Ha 14°44'17.1 100°15'02.6 33.75 69.33 75 N/A - - 220 S. officinarum
3 Si Bua Thong/ Saweang Ha 14°44'34.8 100°15'36.6 33.26 71.98 6.9 14 N/A - 950 S. officinarum

4 Si Bua Thong/ Saweang Ha 14°44'20.3 100°15'47.8 34.23 74.84 6.2 N/A - - N/A -

*N/A = No P. cespiticola found

** Saccharum officinarum L., Pennisetum purpureum Schumach., Dactyloctenium aegyptium (L.) Willd, Digitaria ciliaris (Retz.) Koel.
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Figure 7 Phylogenetic tree inferred by neighbor joining analysis performed on the 18s rDNA

sequences dataset of Lecanicillium spp.
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Figure 8 Phylogenetic tree inferred by neighbor joining analysis performed on the 18s rDNA

sequences dataset of Trichoderma spp.

Table 4 Biological database of the sugarcane cicadas, Platypleura cespiticola Boulard.

Parameter Value Unit Observation condition

Ege duration 28-93 days Laboratory
Nymphal instars 5 instars Laboratory
Nymphal period 259-397 days Laboratory
Adult longevity (male) 18-26 days Laboratory
Adult longevity (female) 21-33 days Laboratory
Total life cycle 297-432 days Laboratory
Sex ratio (male:female) 1:1.46 - Laboratory
Oviposition site Leaf midrib - Field

Table 5 Host plant database of the sugarcane cicadas, Platypleura cespiticola Boulard

Scientific name Common name Family Oviposition  Province
observed

Saccharum officinarum L. Sugarcane Poaceae Yes Kanchanaburi,
Chai Nat, Sing Buri,
Suphan Buri,
Ang Thong

Pennisetum purpureum Schumach. Napier grass Poaceae Yes Sing Buri

Dactyloctenium aegyptium (L.) Willd  Crowfoot grass Poaceae Yes Sing Buri

Digitaria ciliaris (Retz.) Koel Southern crabgrass Poaceae Yes Sing Buri
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Table 6 Natural enemy database of the sugarcane cicadas, Platypleura cespiticola Boulard.

Isolate Colony characteristics Spore characteristics Sampling |dentified species Similarity
code site (%)
SBRO1 Brownish-white Cylindrical with rounded ends Sing Buri Not identified
SBRO2  Brownish-white Spherical Sing Buri Not identified
SBRO3  Brownish-white Cylindrical with rounded ends Sing Buri Not identified
SBRO4  Brownish-white Cylindrical with rounded ends Sing Buri Not identified
SBRO5  White with irregular margins Cylindrical with rounded ends Sing Buri Not identified
SBRO6  White with irregular margins Cylindrical with rounded ends Sing Buri Not identified
SBRO7  Greyish-white, slightly wavy Cylindrical with rounded ends Sing Buri Not identified
SBRO8  White, flat on the medium Cylindrical with rounded ends Sing Buri Not identified
SBR0O9  White, slightly wavy Cylindrical with rounded ends Sing Buri Not identified
SBR10  Creamy white, slightly wavy Cylindrical with rounded ends Sing Buri Not identified
SBR11  White, slightly wavy Cylindrical with rounded ends Sing Buri Not identified
SBR12  White, slightly wavy Cylindrical with rounded ends Sing Buri Not identified
SBR13  White with irregular margins Cylindrical with rounded ends Sing Buri Not identified
SBR14  White with irregular margins Cylindrical with rounded ends Sing Buri Not identified
SBR15  white Cylindrical with rounded ends Sing Buri Not identified
SBR16  white Cylindrical with rounded ends Sing Buri Not identified
SBR17  White, slightly wavy Cylindrical with rounded ends Sing Buri Not identified
SBR18  White, slightly wavy Cylindrical with rounded ends Sing Buri Not identified
SBR19  White with irregular margins Cylindrical with rounded ends Sing Buri Not identified
SBR20  Purplish-white, slightly wavy Cylindrical with rounded ends Sing Buri Not identified
SBR21  Purplish-white Cylindrical with rounded ends Sing Buri Not identified
SBR22  Purplish-white Cylindrical with rounded ends Sing Buri Not identified -
SBR23  White, slightly wavy Transparent circular Sing Buri Lecanicillium saksenae 99.44
SBR24  Dark green, dust-like on the Cylindrical with rounded ends Sing Buri Trichoderma yunnanense 99.79
medium
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