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1. Large scale survey of cassava mosaic disease in the region 1ag Nami Minato 210

CIAT USeAan 5189 1UNSENTSEUIATDILSALUANSTUE UL e

® Af. 1894
® A.A. 1956
® .. 1986

® A.d. 2015

® A.f. 2016

N8 UMV Africa cassava mosaic disease
A1552UNRUBY ICMV
N1958UNNYDe SLCMV

SIPUNITWINTTEUIAVBY SLCMV ASaksniueden Tusandeslaussme
Auny MIivelelatnsunsssuinvadlsaluaeasiudmas 2 strain (Fanm
7 1) A ICMV (ndian cassava mosaic virus) wag SLCMV (Sri Lanka

cassava mosaic virus)

NN5TENUYRI CAT lngn1sdrsranisuaniudenas Tudssmeanuyan
wazlgauy Useimaae 15 6 Tunisdisialinsdaien 15 waslgnse
duneuavduuiiege 16 s/l wlasugn mﬂ%’auuaﬁgwm 419 wuag
s uuduiidrsiaviaan 6480 U anee 2 Usewd wudn 49 fu uans
9115989157 SLCMV nRIATAUAT (13.3%) Lazdaninafeins (46.6%)

FadudmiamaniangiusenvosUsumaiunan (Hanmi 2)

agunisdrsialuaesdssined 2016 Usemadeaunulinuiniinisseuin wiludssmne

AUy WuMssEUIRludamdindnugas (13.3%) wardminadiaunss (46.6%)
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SAmviyed duiricts O Covering big production areas

GPS points M& mean temperature
e, H . H
DG - 15 districts in each country
Country _ District Country __ District
1 Thuan Chau 1 Anlong Veaeng
2Van Yen 2Malai
3Chu Prong 3Sala Krau
i 4Mad Lak 4 Pailin
5Eaker 5Kamrieng
6Dak Glong 6 Phnum Proek
7Sa Thay 7 Rattanak mondul
Vietnam  8Krong Pa ‘ 8Kravanh

9Song Hinh GO 9Koun Mom

10Bac Binh 10Steung Treng

11Ham Tan 11 Snoul

12Tan Bien 12Dambae

] 13Tan Chau 13Memot
o wogeanre 14Ham Thuan Nam 14 Romeas Haek
12, " o Gps poms =
_ _ eciAT 15Long Thanh 15Sandan
Location of 419 field sampling sites in Cambodia & 16 Baray

Vietnam.
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2. Cassava seed systems in Cambodia and Vietnam 1ag Erik Delaquis 210 CIAT audy.
a1
A.f. 2017 UsemaiunwikazdeauuiliuinisugniiudUendsunnnida 1,200,000 1anens

(ha) wazdinsldviauiugdnuIu 1,500 drususiel Faiin1sdrsianislidvewiugiudvendsly

3

Ussaiuyywazidonwny lnsuuinisdisiseendu 15-16 nnerelssme uay 15 aseuasise
gne nMIdTanslivieuiugiudlendives 2 Useina latoyanadl
1. MsFeveuaniUasuvisuiuianglulseimanarseninadsema wudnisdninvieunug

a1 g ] v cav 1 a v aa & 1 |
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Cassava seed use surveys— Cambodia and Vietnam| 1-the cassavaseed systemis informal a

Ratanakiri Dik Lik
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RatanakKiri
Koun Mom dist.

Aedmtaion
ProceSokSophaartn
IR ) Formalseed system: <1% Informal/farmer system: >99%
Knein, - Government multiplication - Farmer-led
Battambang Batambang Té!!_ Ninh - Quality seed - Traderinvohlernentin?ale&purchase, transport
- . - Seed of unknown quality
Rotanak Mendol Tan Chéu dist.
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3. Cassava breeding in SE Asia disease resistance lat Dr.Hernan Ceballos 21n CIAT
TAauLe
CIAT mmmLma'qﬁué:sumﬂuﬁmwé’ﬁaﬁmmuﬁa‘liﬂ CBB, SED, CBSD way CMD

wanwtlelUaNUudliunaavesiugnssuawunIY wuaIan7, Lsued wagmasln vasinaandu

s
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1. Mstnin1sesnaenlusiuduznas
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MORE 600D NEWS: WE CAN NOW INDUCE FLOWERING IN CASSAVA

“RED LIGHT DISTRICT"

Normal

‘Normal

Just after
pruning
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4. Survey and Surveillance of Cassava Mosaic Virus (CMV) in Thailand lag N30
NAlwR nnsIIVINISNERS Useinelneg

d1573A597 1 Tutuil 8-18 funaw 2016 31w 124 wlasUgnluiuiidesranisseuin 15a

3

CMD  Tudmindunsys asewid Y3sud Asveny wazauasys1d lnunisszuinveslsa SLCMV
(Flannd 6n)
d1979A39% 2 Twiud 21 Juien 09 28 wgwn1AN 2016 91U9U 1,210 wias 50 F9nin

%QlﬂWUﬂWii%U?WUENI’iﬂ SLCMV (G‘]}Qﬂ’]Wﬁ 6%)

o

nstiduwugiuaseislsalusadudivends daviailonisdrmiauazidiseTalsalusng

Tududuznas (Fan1ny 6a)

v o

1. 3 lamasnsivauuzdinistihse TlsaluaadiudUsnds (Fan1ng 69)

¥ 6

2. aseaududsnnsszuialsaluatadud1lends (hot line center)

Jevdig
Curron®

Survey and Surveillance %® Survey and Surveillance @
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o

1. Chanthaburi
ay ¢ 2. Srakaeo
3. Buri Ram
4. Surin
5. Si Sa Ket
" % 6. Ubon Ratchathani

A
8-18 March 2016
- 124 plantations in 18

21 March - 28 May 2016

- 1,210 plantations

in 50 provinces

SLCMYV was not detected

provinces

n SLCMYV was not detected
Action Plans @ Action Plans @
Poster e e
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Sri Lankan Bassova mosaic virus
o wOugHE

]nfo-graphic Handbook for CMD survey and surveillance
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5. Breeding for resistance to cassava mosaic disease lag Dr.Peter Kulakow 310 IITA

fiugeumuAfidumis Sy CMD1 FuUMIULUY quantitative resistance Wag Bu CMD2
1AUAUNIUEN LUU qualitative (fanmil 7n) MIFUMULUY qualitative resistance wulusiug
fudodlutsumaluiite a.a. 1980 Tnetnuudgaiug 910 ITA Seiifodsiiio TMEB3, TMEBA Las
TMEBS5 (fan1wil 72)

orausuuzan Dr. Peter kulakow Fosmsliugiumuszninasemalog

1. wnfilsdnnssauiugiiudusvadunginizene sewinsiiess CIAT Columbia,
Brazil, Nigeria, IITA, NRCRI, Uganda ta% Tanzania (ﬁ'\imwﬁ 8n)

2. M3veeugesesIng lngldivalia Semi-Autotrophic Hydroponics (SAH ) lng
Tu 1 naos aedifuden sfuduends 25 du 9nsuaududu 100 naas Aty 2 Wou sgauisaiiy

Srunulgiliu 1,600 ndes (Fenmd su)

Sources of natural resistance

Quantitative resistance Qualitative resistance

member of CGIAR consortium

AN 7 0 USsUguAUTUA I Usnaaniguauniukuy Quantitative wag Qualitative

¥ AududUgnas TMEBS laglinusuuseiugann IITA



WA WA &

CGIAR Rescarch to Nowrish Africa. | CGIAR

Hybridization of Latin American and African
Cassava Genotypes under Virus Free Conditions in
Hawaii
Intercontinental Germplasm Flow — Clones and Seed

Asia

CIAT Uganda
NARs
Hawaii

i X -qA{;
CU::L:::"B Tanzania ‘;"' e Qu.&

Nigeria L M

Brazil IITA, NRCRI Sy e ‘t
n 100 boxes (25 plantlets/box)

o

Al 8 n wandildannswaniugiiudsnadlunginizane

9

¥ wAtA Semi-Autotrophic Hydroponics (SAH)

6. Status of cassava mosaic in India Iae Dr.T. Makesh Kumar

M IdTIINgluisinsag (Kerala) wagsgnivuig (Tamil Nadu) AITNULE SLOMV
uay ICMV wagluunsiiufinusis 2 strain (Faam) Tagldinaliamansalieseiideamadsd fodl
1. MAlAdSiinen (Serological base techniques) #e TAS-ELISA , TBIA uag DIBA
2. wallaseaudizluana (Nucleic acid based techniques) A
2.1 PCR - PCR, IC-PCR, SC-PCR, PC-PCR wag Multiplex PCR (fsn1ndi 9n)
2.2 NASH (Nucleic Acid Spot Hybridisation)
2.3 RCA (Rolling circle amplification)
2.4 LAMP (fanwit 9v)

10



Multiplex PCR for detection of ICMV & SLCMV

1000 bp

500 bp 600 bp

MULTIPLEX PCR
M - 100 bp marker
Lane1,2,5,7,8,9- (SLMCV specific band at 600bp)

Lane 3,4 - (ICMV specific band at 900bp)
Lane 6 - (SLMCV specific band at 600bp

& ICMV specific band at 900bp )

Detection of cassava mosaic virus through LAMP technique

Gel Electrophoresis

AN 9 N TENIATINERUWRALVRRIEINATIA Muitiplex PCR

U FNINTIRARUIALMRMEmALlA LAMP
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7. Control of cassava mosaic disease in India 1ae Dr. Sheela

WasTIUTINTUgNITITud i aUsedsina Bulfl egilan1tiu ICAR-Central Tuber
Crops Research Institute (ICAR-CTCRI) Ingannsuseniugifudiusndadiuau 16 anositug dail
H-97, H-165, H-226, Sree Visakham, Sree Sahya, Sree Jaya, Sree Vijaya, Sree Prakash,
Sree Harsha, Sree Rekha , Sree Prabha, Sree Padmanabha, Sree Ayhulya, Sree Apoorva,
Sree Swarna, Sree Pavithra (é'f\‘lmwﬁ 10)

seaunsiialsatuasiudivsndanelulseineduie
® ¢ 1929 SI8MUNIINULLAINVIATININIUST Ty u (Punjab)
® a.f. 1956 snaun1snulsalusnsdudnasnsasnlusy insas (Kerala)

® a6, 1963 dn5a CTCRI ifleLfiusiusisuaroy o

BMsUTuUgsiugiunusiolsalussiudendeasanttu CTCRI Tul a.f. 2000-2014

1. NANTINTENIIRUGAIUNNY

2. Inbreeding

3. 14Wug MNGa-1 Safuiugdumm (TMS-CMD1)

4. Teneiuggnuas CR, TME-CMD2

5. @neugaunIusie CMD wag CBSD 910 ETH

WesrapunugiuulsalumsiudUena

1. #nm (budding) wag NUA (grafting) ( Fannd 11n)

2. PCR Marker assessed lagl® primer SSRY 28 way SSRY 106 ((ﬁ'ﬁmwﬁl 119)

Tud e.e. 2004 M1saau CTCRI Ii3usudUsndsdaiunlsaludnsdiuiu 164 Taau
(Clone) fignitamiulng CIAT 9nmvaaeunuindudevda 58 clone 9Mnviamun 164 clone
Liuansoimsvedlsaludsiudendanas CRA3/7 Clone  inawdn/fu lode 9.4  Alaniu
venwileluantudanansadaden clone flagthlududuusiuazdune 16ds €33, C243, C39,
CM457-7, CM3306-4, C127, SM1219-9 way SM1741-1

s LY

nsaseiuganuausiudenaeann Clone Amumulsaluanadudivzndsves CIAT sufiu

o

elite clones vBIBULAY WUIGNNANTINRIUTUTNAILAETUS

o))

o lunguees MNga-1 uaz CR
95273, 95127, 9S113, 95117,

=De

] A U A A o gy
bL QﬂNaNV]N'WUﬂ']iﬂﬂLa@ﬂLmauqlﬂﬂQﬂIULLUaﬂLﬂHmﬁﬂi HAN

95113, 95278 uay 85501-1

12



CTCRI faLdan clone FIANUNIUABLSALUANITUAIULNAING 2 strain bawA ICMV WAy

SLCMV #ail

A1519% 1 Taau (clone) Fadunusdelsalusneia ICMV wag SLCMV

Clone

Parentage

CR 244
CR24-8
CR21-10
CR 20A-2
CR9A-125
CR35-8
CR43-2
CR43-5
CR43-8
CR43-11
CR54A-3

CMT79515XC-18
CMT79515XC-18
CM3306-4XC243
CM3306-4XC33
CSXMTA-8
SM1741XC33
C33XCM4a574-7
C33XCM4a574-7
C33XCM4a574-7
C33XCM4a574-7
C243XMTA-8

nsnaaeUNUglusnawuig (Tamil Nadu) wuanewug CR43-2 Winandn 41.25 dusie

wnens wasiesidududs 27.40 % waznisvadeuiugiuvIL S§enau (Salem) Tdiugiuniu

s

F1uau 8 g (Fanwdl 12) wudn CR24-a CRA3-2 85501-2 Wusiugilinandnuasiuimnaudegdly

]

WUaanensns fugaiumuiiinannsnidiliiie polyploidy uasiiusunaulegsda 95127 clone
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8

Varieties Released *

P

> Improved cassava varieties released
1816 from CTCRI
H165 - popular variety in
6 Z ranfed hilly region (42%)
| ey
Cassava Sweet Taro  Greater Yam White Yam Lesser Yam Elephant Chinese
Potato Foot Yam Potato
Cassava Yams
H-97,H-165,H-226, Sree Visakham,Sree Sahya, Sree Shilpa, Sree Karthika, Sree Keerthi, Sree
Sree Jaya, - Sree Prakash, Sree Swathy, § Veelima, Sree Roopa, Orissa

Harsha,S a,Sree Prabha, Sree
Padmanabha, Sree Ayhulya, Sree Apoorva, Sree
Swarna, Sree Pavithra

Sweet Potato
H41,H42, Sree Arun, Sree Varun, Sree Nandini,

Sree Vardini, Varsha, Kishan, Kalinga, Gautam,

Sourin, Shankar, Sree Rethna, Sree Bhadra,
Gouri, Sree Kanaka

e

SREE VISAKHAM
Multiple cross hybrid

?

VARIETIES RELEASED BY CTCRI

High starch triploid varieties Sree Apoorva (5-3) and Sree
Athulya (4-2) released centrally 2014 for cultivation in
Kerala, Tamil Nadu & Andhra Pradhesh
Sree Apoorva

Average Yield: 40-45 t ha!
Extractable starch: >30%

Elite, Sere Priya, Sree Subhra, Sree Dhanya
Sree Latha, Sree Kala

H226- popular in industrial

area and susceptible to CMD
Amorphophallus: Sree Padma, Sree Athira

Grown in irrigated
plains(33%)

Taro
Muktakeshi, Sree Rashmi, Sree Pallavi,
Panisaru 1, Panisaru 2 Sree Kiran (Hybrid)

Chinese Potato: Sree Dhara

o

¥*
= SHORT DURATION VARIETIES (6MONTHS)

SREE HARSHA
Triploid hybrid for industrialuse

5 l ; JAYAR
¢ SRERS

Early, good cooking quality, grown in Paddy fallows

** im} NEW VARIETIES RELEASED BY ICAR-CTCRI **
Wl DURING 2015 n
Sree Pavithra: High
Yielding (35 t ha'!), K
efficient cassava variety

Sree Swarna: High
Yielding (35 t ha'!), CMD
tolerant cassava variety

A 10 aneiuginulsalusadiudivendeann CIAT deeenifudlaganidu ICAR-CTCRI
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PR
: .é Marker Assisted Selection

Ay

Al 11 Besnaouiudiunmilsalusasiudzndslag
n MU (grafting)
9 PCR Marker assessed 911434 2 Marker A® SSRY28 uay SSRY106

15



FIELD TRIAL OF NON TRANSGENIC CMD RESISTANT VARIETIES : Tuber Yield g
- .

»®
Mean Tuber
Genotypes Seventheswaran | Perumal Muniyan Balasubramaniyan Alagesan Mes.Rajanguan -1
Yield t ha
W5
24.94 44.94 2242 2102 46.08 43.02 34.57
Sree Apoorva 11.85 7.04 35.26 378 3797 3226 21.36
95127 9.46 13.00 32.63 2575 1432 2563 20.14
43-11 a2.59 49.79 62.05 31.15 a48.43 48.89 4a7.15
85 501-2 45.55 55.22 80.00 6275 81.72 4254 61.30
CR2z4-4 13382 50.28 7538 4287 74.56 5136 7138
CR 43-2 35.01 43.21 38.02 4448 59.58 40.23 43.43
Sree Athulya 34.44 20.04 6432 2062 56.79 36.83 33.34
Local 3250 8.27 46.08 2744 25.06 2176 26.85
CD(0.0)
6.07

Aﬂl v Y U a Y v 6V [ v 6
A 12 Maneaeuiugiunilusguay (Salem) lngldiugmuniudiuiy 8 g

8. Regional Workshop for the CMD Control Plan in Mainland SEA

® a.f. 2015 FIPNUMTUNITTUIAATILINYBY SLAMV  Tudmdnsnuas  Fadsegnig

ARz IuANVBIUSEMANUNY

® a.A. 2016 FIgUNITUNTITUIALSAluAeiudsnds aneiug SLAMV  inludmin

ARILLNTI TILDUNVARARDNUTINIASTAUAS

® a.A. 2017 SILUNISHNTTEUINASILINVDS SLCMV Tudsemeignuny

Jiawmiley (Tay Ninh) Bsegnmeuldvesussing

® A.A2018 NUNTWNTSEUIANLLAN LTI IANTEIMS (Preah Vinhear),
azludyyl (Tbong Khmum ) Uagaaeised (Svay Rieng) uae

TudswinUeyaiu (Binh Duong) UsyimAlieauny

o Jaqduy wunsuNssEUInlsaluaedudUenas 10 Jwrinludseimaiugan
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wansnraseulsaluasiudiuznds 910 Tu wer wnawivn Tagld in3esmuneluiana
(Fsnwdl 13) uazandeyanisdrsaaluliieu wauwaiaw 2018 Usemadenum wu 2 Saniaidnng
syunaAnLluiuT 1,400 tanm$ daunlufiou AwnaL nuMSsEUe 10 Sate WuR 40,000 1enaNS
Fanwdt 14

Hadefidmaronsunsszuinvedsalusegunniiife

1. madhsrfaweanuasnsin WosnannwasnslivfiRnumuuzihvesdiusens w
e 59% vesiindl Afimsenaenusuuzi idesnaindnsevaeiis

2. \nwmsnstinslivieusiugidulsehluugnsie

3. MalpdeudevieuiugeenlUanNuNninIgsz e

M123456

SLOMVFLSLOMVR2

M: 1 kbp ladder
1: healthy looking cassava

2-5: cassava with mosaic

M 100 bp DNA marker
sym ptO m 1-10; Collected samples from Tay Ninh

PFCI (CaSy, PCY (CaS-Ecol): positive controls
6: no template (Plasan HASLOMV collected From Cambodia

Primers: SLCMVFISLOMYR2: specific primers for
SLOMY

SLCMV detectionin Cambodia

by PCR {photo by Dr. Uke)

SLCMD detected in cassava and white flies in Tay Ninh (VN)

A 13 anaeulsaluinsiudiendannlusazuuamivn ngldnsemaneluiana
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May 2018 August 2018

B
N
B

Southeast

Southeast

Number of provinces Area with CMD (ha) Number of Ecological
with CMD detected regions

May 2018 2 14.000 1

August 2018 10 40.000 3(4)

A WA 14 nsdrsalulszmalsauny aungunIALLazaiay 2018

A7UN135EANANARNYRL BB LAasneIINaN15IANTS CMD Tuleitgnsdusaniesld
1. Breeding and variety evaluations

' o
aa v

v sv o I3 Y A
- FWTIWNUGAUVIY CMD Pivvnalulan wazainadusuinsiugnssunsius
VAGREN
o Y o sv a o 1% Aa
- dudiugiunuannUsenaBuie 81918 wag IITA Wanludsemaninisseuin
294l3A
- seslinslszuuinduiivluginig
- ndBinavieuiudedusiadasiamadia Semi-Autotrophic Hydroponics (SAH)
technology
- Elite varieties #ififiu CMD2 misaziilunsiazUszina
1 A v [ v a = a v Y 1 .
- anusudevestinUTuuseiusluginaiieamseuiiuginuniusie Cassava mosaic
disease (CMD), Cassava brown streak disease (CBSD) wag Witches broom disease
2. Diagnostics and Surveillance
d' aaa aa o A & a
- msgisnsenidadelsamiduninsgiulugiinig
- maivsludeyanisdrmanazmsitadelsaluginieg
- mwnitadelsanniadaiiefidnruaunisunsnszaelsn

- dmsdneususziugiinialunisdrsiakasiladelsalviiugnine e
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3. Virus-free propagation, seed system and agronomy
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4. Policy, market engagement and communication
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