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Survey and Surveillance of Cassava Mosaic Disease Caused by Plant Virus
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Abstract

Cassava mosaic virus (CMV) is the causal agent of Cassava mosaic disease (CMD).
CMV  caused the serious damage to cassava production in Africa, India and
Sri Lanka. In May 2015, Wang et al. (2016) reported the incidence of Sri Lankan cassava
mosaic virus (SLCMV) infecting cassava in Ratanakiri Province, Cambodia. CMD has not
yet been found in Thailand. The surveys were required to confirm the status of CMD in
Thailand as Thailand shares boundary with Cambodia. This research was conducted to
determine the status of SLCMV in Thailand. The specific surveys had been done during
July 2016 - June 2017. The total 602 cassava samples showing CMD-like symptoms were
collected from 215 cassava plantations (areas approximately 68,880 hectares) located in
18 provinces. CMD-like specimens were diagnosed for SLCMV infection using specific
primers to SLCMV. The results from this research showed that SLCMV was not detected.
It can be concluded that Thailand is free from SLCMV. During the surveys, others cassava
diseases had also been observed. The symptoms of Anthracnose, Root and tuber rot,
Brown leaf spot and Witches’ broom were found in some plantations. It was not only
the diseases were found, but also damages caused by chemical injuries, nutritional

deficiencies, whiteflies, mites and mealybugs were found in all planting areas.

Key words : Cassava, Cassava mosaic disease, Cassava mosaic virus, Whiteflies
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2. @siAdl
- galnswesdmiuiunmeitufiue
- lulnsiauiman
- 9a@nm Plant Genomic DNA Extraction Mini Kit (Favorgen, Taiwan)
- Green PCR Master Mix, 2x (Biotechrabbit, Germany)
- 100 bp DNA Ladder with 6X Loading Dye (Biotechrabbit, Germany)
- Agarose gel (SeaKem, USA)
- RedSafe Nucleic Acid Staining Solution (iNtRON Biotechnology, Korea)
- 10X TAE Buffer
3. \nsesilowazgunsalinegmans
- 1NT9UAFRIDEIINY
~wdeatumnaznen Mini Spin (Eppendorf, USA)
- Lﬂ'%laq@miwmﬁasmaé’miuﬁﬁ Pipetman Kit (Gilson, France)
- éwqﬁﬂmuquqmmﬁ
- Lﬂ%ﬂmUﬂuqmﬁQﬁ Thermo cycler
- Lﬂ%QLLEJﬂmiﬂ’uqﬂﬁm Wide Mini-Sub Cell GT Basic System (Biorad, USA)
- 1A ChemiDoc Gel Imaging System (BioRad, USA)
- 130 VILARLILS GPS eTrex-10 (Garmin, USA)
- m‘%aqmaumi Vortex mixer (Fisher Scientific, USA)
- Lﬂ'%laa@mmaw%mamqu (Aspirator)
- viaeaR@e15911A 200 lulasdng

- yaenkulasiidawin 1.5 Ua. way 2 1a.
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2.1 MsaNARLDULENAIBENIUEIULYAT

afamsueanlusudUzndsiitiiuuisae Plant Genomic DNA Extraction Mini
Kit (FAVORGEN, Taiwan) musnuuiiuesusem Ssunousi

1. ualududUenaaunazsiag1alisiuSuna 100 Jaansy aelulasauwmaili
aziden uadreuldlurasnauin 2 Jadans wanfudwnes FAPGL USuins 400 Jaaans
wazifiu RNase A U105 8 Talasans waulidndu wanhluuud 65 °Curu 10 wadi

2. iudwmed FAPGT Usinas 130 Tulasans rasldrfundnsuuiuds 5
W7 fredruvesitsunld Filter Column wardumissfinananda 13,000 rpm WU 3 U9
mﬂﬁ?uamﬁqmusummaﬂeﬂﬁiu Collection tube Yun 2 Hadans

3. ued FAPG3 Usims 1.5 winvesfisdruveamadladild naulidnmu
wadheuldlu FAPG Column Yuidssfiannuida 13,000 rpm U 2 W feala

4. duvwes Wi Usunes 500 lulasans duwiesiinnnmda 13,000 rpm U
1 wiihsduvesmarlauddsdedmmod Wash Buffer Usunns 750 lulasans duwiesd
AET 13,000 rpm w1y 1 wiit ednlaudrdumiesiinnaga 13,000 rom wiu 3 wiil

5. 11 FAPG Column €1719vunaealudauin 1.5 adans waalAu Elution
Buffer USums 50 lulasdns Juwieafinnnunds 13,000 rpm w2 Wil w@Saudaifiu DNA

Plalganulutunousall



Figure 1. Typical CMD symptoms induced by Sri Lankan mosaic virus on cassava leaves
in Cambodia. Cassava leaves showed mosaic, crinkle and distortion (A-C) and
young leaves expressed mosaic and distortion (D)

Source : A - C: Photographed by Sok et al., 2016
D: Photographed by Phanuwat (2016), Rayong Field Crops Research Center, DOA



2.2 as29daUAleENiud1UzHdsR8mATla Polymerase Chain Reaction(PCR)
AsiUSnes DNA el Salushednaiudzndalngld Degenerate primers i
anunsonsiadelidaluiiva Begomovirus azlnswesisnnizioo SLCMV way ICMV
2ol
Degenerate primers seel3aluiia Begomovirus 311434 2 A
A7l 1 2uIATU DNA 600 Auud (Alhudiab et al,, 2014)
AVcore 5'-GCCHATRTAYAGRAAGCCNAGRAT-3'
ACcore 5'-GGRTTDGARGCATGHGTACANGCC-3'
A7l 2 UuIATU DNA 1,200 guua (Rojas et al., 1993)
PALV1978 5'-GCATCTGCAGGCCCACATYGTCTTYCCNGT-3'
PARc496 5'-AATACTGCAGGGCTTYCTRATACATRGG-3'
Tnswedisumesadolia SLCMV au1atu DNA 600 Awa (Jose et al., 2008)
SLCMV-F 5-TGTAATTCTCAAAAGTTACAGTCN-3'
SLCMV-R 5'-ATATGGACCACATCGTGTCN-3'
Tnswesfisumesowolada ICMV a11n%u DNA 780 Awua (Dutt et al., 2005)
ICMV-F 5'-ATGTCGAAGCGACCAGCAGATATCAT-3'
ICMV-R 5-TTAATTGCTGACCGAATCGTAGAAG-3'
Inelddiunauvos Green PCR Master Mix (Biotechrabbit, Germany) vi1Uasenlunasn

PCR U3u105521 20 lulasans Usenausie

2x master mix buffer 10 lulasdns
Forward primer (10 pmole) 1 lulasdns
Reverse primer (10 pmole) 1 lulasdns
Nuclease-free water 5 lulaséns
DNA template 3 lulpsans

v a

wandunalAd LR wanihluiduesesnuauaungil (Thermo cycler) lngvinufjasentu
NIFWATIEN Al
1) Predenaturation 94°C 5 u¥l

2) Three step-cycling 35 cycles

Denaturation 94 °C 20 W
Annealing 56 °C 20 U
Extension 72°C 45 Ui

3) Final extension 72°C  5um



Lﬁaﬂﬁﬁ%mm%%uyjifﬂuéj’; MTIVADUALDULBNANARNAY 1.2% agarose gel electrophoresis
7 RedSafe Nucleic Acid Staining Solution, 2000x (iNtRON Biotecnology, Korea) Tu 1X
TAE buffer Tdnszualnifin 100 Taad w30 Wil uwinsiaguaufdueneldneas UV fae
\A38aChemiDoc Gel Imaging System (Biorad, USA)
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Table 1. Survey locations in cassava plantation in 18 provinces in Thailand, during

2016, July — 2017, June.

Province Survey site Growing Number of Number of | Infection
(2,000 rai area surveying sampling rate
per site) (Rai) (plant) (plant) (%)
Cassava plantations along the border with Cambodia
1 | Ubon Ratchathani 34 68,000 54,400 ar 0
2 | Surin 10 20,000 16,000 a5 0
3 | Sa Kaeo 20 40,000 32,000 63 0
4 | Srisaket 10 20,000 16,000 18 0
5 Buriram 10 20,000 16,000 19 0
6 | Chanthaburi 10 20,000 16,000 18 0
Total 94 188,000 150,400 210 0
Cassava plantations in other provinces
1 | Kalasin 10 20,000 16,000 21 0
2 | Udon Thani 10 20,000 16,000 35 0
3 | Loei 10 20,000 16,000 23 0
4 | Khon Kaen 7 14,000 11,200 14 0
5 | Nakhon Ratchasima 8 16,000 12,800 21 0
6 | Rayong 10 20,000 16,000 67 0
7 | Chonburi 10 20,000 16,000 52 0
8 | Chachoengsao 10 20,000 16,000 33 0
9 | Chiang Rai 11 22,000 17,600 27 0
10 | Tak 12 24,000 19,200 32 0
11 | Kanchanaburi 12 24,000 19,200 35 0
12 | Kamphaengphet 11 22,000 17,600 32 0
Total 121 242,000 193,600 392 0







Figure 3. Cassava mosaic disease liked symptoms observed on leaves in cassava

plantation. The cassava leaves displayed chlorotic symptoms (A),

yellowing (B) and mosaic with leaf distortion (C-F)



Figure 4.

Tobacco whitefly (B. tabaci Gennadius) observed in cassava plantation.
Whitefly nymph feeding on the lower leaf surface (A-B) and adult
whitefly feeding on the lower leaf surface (C-D) as seen under the stereo

microscope.
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