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Control of Sugarcane streak mosaic virus in sugarcane by hot water
treatment
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ABSTRACT: Streak mosaic disease of sugarcane caused by Sugarcane streak mosaic virus (SCSMV) is a member of
the genus Poacevirus (family Potyviridae). SCSMV will be streak mosaic symptom, abnormally growth and transmitted
by vegetative propagation. The objective of this study was to using hot water treatment (HWT) method for control
of SCSMV disease in seed cane and detection of streak mosaic virus after HWT method. The results showed the hot
water treatment to eliminate the virus found that the process by hot water at 50 °C for 5 hours showed no symptoms
of disease, while at 52 °C for 30 min and at 50 °C for 2 hours No streak symptoms of leaf but was 36 copies of virus
detection comparison with control disease showed 100% of streak mosaic symptom and SCSMV infection was
8.2x10° copies. This method can eliminate the virus in sugarcane. In this study we found that long periods of hot
water treatment reduced of germination rates of sugarcane by 40%.

Keywords: streak mosaic disease; virus; hot water treatment virus; Sugarcane; Control.
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Figure 1 PCR amplification of SCSMV cDNA from sugarcane streak mosaic disease (sugarcane sample = 1-10, negative
and positive) using PCR primers amplifying CP sequences and expected to Generate a 572 bp specific

product by RT-PCR were analysis by electrophoresis in 1.5% agarose.

& &

mMslaauduin pGEM®-T easy vector Lilemansuitdueaesdu (DNA sequencing) Tumauwsnilunisiiounan s

T 159u1n 572 bp AU pGEM®-Teasy futoulasl T4 DNA ligase wazindoudiulaiingiwad Iedoviln £.coli DH5QL

$1835 heat shock Han1snnasslasAaudLuLaaUseuM 300 Talail ¥in1sAnLensmauTLuUiwadnIe3s blue-white

ad

screening Wentaniglaladiduny d1wiu 24 Teau adananadntiunnsiaaeuruinaieisesnilsaadianinslnida uag



KHON KAEN AGRICUL TURE JOURNAL SUPPL. 1:(2022) 547

wuindiies 5 3reuduuwiwadliunireuduuuiiwadnean 4, 8, 15, 18 way 19 asaanuduawia 572 bp mufidesnis
FehinsasiadeudduUE HANTIATIERERURD ULDVBSEUNUIN HANUARUAGSDN Sugarcane streak mosaic virus £
98 %

nMsUszdinUnandelnlamanalumiddeivhlaonsssufisvsinudelumesdestu nsmiasgiuiiiany
\udumanadin SCSMV-CP sinsfu 10 wihszwing 1011 copies Tufidue vasdesanmsmzidsaiiode 25 ne/ul (101°-1
copies /25 ng plant DNA) wuindunsivvesanududunanaiin 10 copies/25 plant DNA wanadunsiwlamsaniiau
Wudududug fien Threshold cycles (Ct) Tooninmnududusug uazilen ct Wndunnfusuanududunaaia SCSMV-
CP (Figure 2A) waizitmnandudy nanain SCSMV-CP #1 (107 copies/25 ng plant DNA) anansasiiy Usunauiidueld
winsFulddaay WeRansandt Tm vewsazauuduliduadefiuszana 84.45 °C ilesrnfoaviniugaazdu
Tm vesudumivene (Figure 2B)

A1 PCR amplification efficiency (E) 31nn1sA1uain1890WuLIs Abs Quant/2nd Derivative Max WU31581319%74
ANt uNaIadin SCSMV-CP 10'%- 10 copies/25 ng plant DNA a@1u1saunlguianuaintdearainsinuinsgiule diu
AMUNTUNATETA SCSMV-CP 10 copies/25 ng plant DNA Lﬂumﬁmaﬁuﬂhﬂﬁﬁmﬁﬁaﬁa Mnnsinuhldrauaa
1B8990anIMINTFIUINAY -2.197 AnuvseAeusagaudutudisnetu 10 wih Iid Ct dnefu 2.197 sou wianaals
Juiilesmnuseudiindu 2,197 awnsamsiiuUsinamduelndifies 10 wh (23.524 = 11.5) dlevhArnnuanadsanmen
E 91nuns E = 10 /4P el E wwirfu 2.853 (Figure 10) wanslidiuininsifintuvesiufidueld s1usu 2.853 wi

TuksagsaureIn1syiniegens

i 5 &
Log Concentration

Figure 2 (A) Amplification curve of serial dilution; SCSMV-CP plasmid concentration ranging from 10'%-1 copies/25 ng
plant DNA, (B) The melting temperature (Tm) peak at 84.45 °C, indicate specific amplification of target

DNA, (C) Standard curve of serial dilution mixes obtained by the threshold cycler (Ct) versus log of starting

quantity (copies/25 ng plant DNA).

Werhvieudeeiuguauuny 3 Ndenslulinaefiniunisasaduduielasa uudiiseuiigamgiuaziaisieg ay
N35138 NMsfn¥INaNIEUveRMMTiveIITauLALSEELIAINTTWIRESNTINNTeNTBITRY NUIVeudeenRnLtel Al

IMIINTIDNTNANNTMOUDREUNG LA8LDNIIN1IDNT 85.96% LAYNISHYIUNTBUTISEELLIAN 2 3 kY 5 T7LU9 ANafednsINIg
30N 10 - 40% mua1au Wisuleuiudeeiilifingossiidnsinisienade 100 % Ndeeey 3 iWeunawen (Table 1) Wie

Uszillunsiinlsauagnsiavsunaudeludiudey nuiveudesiudurseugumgil 50 C utu 5 Falus linun1suandenis
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vaslsaludaanadonsaaiinTeiusunadalida wudlinuelisa sesmeun fe vieudeenuiinfouamumall 52 C° Wy 30
Wil ntuwiigaumgil 50 C wu 2 Falas ldnunisuanseinisvedlsalulnaausdiannsansianudinaielada 36

copies WiBUWEURUVDUD DL ILIUIDUNANTRINUNITHAAT®INITAS 100 % ATIINUUTUNULYRR 8.2 x 10° copies

Table 1 The Efficacy of hot water treatment to germination of sugarcane.

Hot water treatment

Treatment RT'/1 hr 50 C°/2 hr 50 C°%/ 3 hr 50 C°/5 hr DHWT? Average.
Healthy 100.00 89.83 72.20 62.13 90.54 82.94
Streak mosaic 85.96 87.14 65.35 60.74 89.23 77.68
Average. 92.98a 88.48b 68.77c 61.43d 89.88ab

'Room temperature

’Dual hot water treatment (52 C%/30 min and 50 C%/2 hr )

Table 2 Detection of SCSMV from sugarcane samples from hot water treatment by real-time gRT-PCR.

Treatment Percentage of gRT-PCR
disease Ct value Copies/pl Result

Control disease 100.00b 13.35 8.2x10° +
50C° 2 hr 90.56b 18.75 3.7 x 10° +
50 C°% 3 hr 15.12a 39.14 2.1 x 107 +
50C% 5 hr 0.00a Undetermined 0 -
(DHWT) 52 C°, 30 min and 0.00a Undetermined 36 +
50C°% 2 hr
Control healthy 0.00a Undetermined 0 -

CV (%) 15.23

*Positive result (+), negative result (-). Ct = Cycle threshold.

90l

nmaifisTinufiBuedeyalniues SCSMV-CPF /SCSMV-CPR léuwatuiidueidmine 572 bp s
Sduinndlolndalndiavesmeiaunsveadolasa SCMY wWisuifleututeyaves KP987848.1 Tugnudeya NCBI
wuiiiaruedieedads 98 % aenadestunisfinwves Ulnnuazany (2550) Idmenunmsasanuide scsmy ludesan
naneTaniauasiteviavundannuadead stuide SOMV-PAK finuludosindsemauifaniu aiinismsaduiidue
Wananedifiusunaenuan 4 1 iiesinmedia RT-PCR fifianulinazainusinizaes coat protein gene (Bu CP) 7
sonuuuanlidiaudumziudehsauiadvhlinmmnaidedldinetu iWesmntiagtunvenmsludadsdeudnannly
wasgndesiifinisliveuiuiBesiiinisfndenasnulussozdesnailudning vilfAnnisasaedsllldfliarudidys
o1msludama Snsdimsveneiugdesiifionisdananlulgnluggnadaludn Sseraduamguilsivililsaludnsisdns
srnethunsumelulssmalneauistagiu matlestuidngslaiifusdesitanudunusielsail msdaniseuiugly
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Ay (2557) IdAnynsuihdouansnanusinaitellananamanvalsalurnlduinisldnaiuil fanusenves
vieuiusosanas mardmdionnviewiugiensurvieu wusluidoululssmeldulifigungl 52 ¢ Wunan 8 Halug
v3efigamgdl 54 C° Hunan 40 widt winislihieuluseduil fnavhlivieutugSenanydomnuannsolunssentude ua
vosgamginarsrernansutihdouinanedninsseninszgunifiasannsnvhaeideideivlfde el dd oo
nsmuRuszsznaTlumauYynats nsfnuisnsiadolsaluieuiugdeslaenisurthdoudunmsaununisuns

SEUIALaranUSINuvaRTaaEnalminANUEL N eLNNaNAR LA

G
nsudinSeuiigaumil 50 ssrealdea 5 Falus uwarilgaumail 52 ssrueaided i 30 Wil N9lY 24 Falas Ui
wiihSeu 50 esmwaidua uiu 2 Falus awnsaidaelSaannnludasdurouiugdesliegneivssdnsnim u
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