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Sri Lankan Cassava Mosaic Virus sninglsalusnesiudnselusnmlsadau
Evaluation of Disease Resistance of the Cassava Lines Introduced from
Nigeria to Sri Lankan Cassava Mosaic Virus, the Causal Agent of Cassava
Mosaic Disease, under Greenhouse Conditions
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ABSTRACT

The first outbreak of cassava mosaic disease (CMD) in Thailand was reported in
2018. The causal virus was Sri Lankan cassava mosaic virus (SLCMV). Due to the uses
of the infected cassava cuttings for planting the disease widely spread across the country
and caused severe tuber yield losses. One approach applied to control CMD was the use
of CMD-resistant cassava lines. In this research, five cassava lines resistant to CMD were
introduced from Nigeria and evaluated for resistance to SLCMV under greenhouse conditions.
Artificial inoculation was performed by top grafting the virus-free Nigerian cassava lines onto
the SLCMV-infected shoots of CMR43-08-89, a susceptible cassava line. Disease severity
and incidence were recorded 2-8 weeks after inoculation (WAI). Results revealed that all five
Nigeria cassava lines, i,e. IITA-TMS-IBA 980581, [ITA-TMS-IBA 972205, lITA-TMS-IBA 980505,
IITA-TMS-IBA 920057 and TME B419 were susceptible to SLCMV with 100% disease incidence.
All grafted plants gave positive SLCMV detection by PCR by showing a 747 bp fragment
of the viral replicase gene. The ranges of mean severity score of the Nigerian cassava lines
were 2.11-2.56. The mean severity score of the C33 control line was 1.89 and categorized as
resistant (R), while the score of TMES3 control line was 2.78 and categorized as susceptible
(S). The detection of SLCMV in both symptomatic and asymptomatic tested plants indicated

the tolerance reaction of some cassava lines which contained virus but showed less symptom.

Keywords: Cassava mosaic virus, disease resistance, grafting inoculation, disease severity,
virus detection
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Figure 1 Artificial inoculation of cassava plant
by top grafting technique to evaluate cassava
lines for resistance to Sri Lankan cassava
mosaic virus. (A) Growing infected CMR 43-
08-89 stocks (B) TMS-IBA 972205 cassava
plant introduced from Nigeria, regenerated from
tissue culture system (C) A top-cut stock plant
(D) A scion was inserted into a stock plant (E)
Successfully grafted plant (F) Mosaic symptom on
an infected CMR 43-08-89 stock plant used as

virus inoculum
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Table 1 Percentage of grafting success rate at two weeks after graft inoculation (WAI), and

percent disease incidence at four and eight weeks after graft inoculation as determined by

symptom visualization and PCR

No. of successfully grafted plants

Cassava line

Grafting success rate at __Disease incidence (%)

/total grafted plants at 2 WAI 2 WAI (%) 4 WAI 8 WAI

TMS-IBA 980581 10/10 100 90.0 100
TMS-IBA 972205 6/10 60 33.3 100
TMS-IBA 980505 7/10 70 71.4 100
TMS-IBA 920057 3/10 30 0.00 100
TME B419 10/10 100 90.0 100
C33 10/10 100 50.0 100
TME3 8/10 80 62.50 100
CMR 43-08-89

10/10 100 80.0 100

2. n1siinlsanasni1sUssifiussAualN
Frunulsna
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Hulsasisnila waziuduusiufinusinig
AuudaTIMIfadouasiinlin WuIug
AIUANULLAUNY C33 ey TME3 {8115
52 2 f8RT1AALlSA 50 WAL 62.5% ANENGU
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972205 L‘fluiiﬂ 88.9, 889, 714 LAy 333 %
ANAAL LLﬁiﬂ’J’mEuLLi\‘]ﬂ’]miagptuiZﬁU 1-3 L3
WUBIMNTTLAY 4-5 8usiug TMS-IBA 920057
fFaluuanga1nslan dosnlugaii 8 (8 WAI)
maa@mmiuuﬁuﬁﬁﬁuﬁ’umimnmL%ﬂ
SLCMV wuaufdutawandnainufizen
Wdo5aun 747 glua P0uED15a SLCMV
Tuﬁuﬁwﬂ:wé’mﬂﬁumﬁuiﬁLﬁﬂuﬂammz
aesendin (Figure 2) WuesuAiLaaIeINg
UL (32AU 4-5) LLaz\lﬂ?uLLi\T (LA 1-3) 3991
Tifiwapaednanisfalsanniugidu 100%
Tumameanensetl (Table 1) fnwarainslsn
vuugsaulanin CMR 43-08-89 ﬁﬂgm%a
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demadisupen fo1nsludsguuse Tude
s Tudeevevdaliinun Tufizueadnag
fauWugaluAy C33 uazwugudiain
YszimaludSedifoveen uaavain1sluang
Wipsidnder vislufiyeddamins Tufingy
uazlugaeliwmun Tusaavradnad (Figure 3)

IITA-TMS-IBA 980581
IITA-TMS-IBA 972205
IITA-TMS-IBA 980505
IITA-TMS-IBA 920057
TME Bd19

TME3

CMR 43-08-89

3
M U H P M

q---.----- .-;.!__wbp

- —— 500 bp

Figure 2 Electrophoresed agarose gel for size
determination of PCR- amplified DNA fragments
of 747 bp (dark bands) from DNA extract of
cassava plant after graft inoculation of Sri Lankan
cassava mosaic virus (SLCMV) for resistance
evaluation. M, 100 bp Ladder; H, DNA extract of
healthy cassava plant; P, DNA of SLCMV- infected
plant. Names of cassava lines under tested were

indicated over each column

13RI Ui 40 afufl 3 fusneu - Suanan 2565



Figure 3 Graft inoculated cassava plants with

disease symptoms. CMR 43-08-89 (N) was a

non-inoculated plant. The grafted susceptible
CMR 43-08-89 (HS) plant showed severe mosaic
and deformed leaves. The grafted C33 resistant
(R) plant showed mild symptom, and the TME
B419 susceptible (S) plant showed severely

deformed leaves

AUIUATLRAAT LUUAIINTULTY
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Tduaasein1s (@ade 1.00) sann Tuduansd
il 6 uaz 8 aMslaAguuIINNTUMNTELE
nasesiusninas gnaneiuginaseud
Aindsanaquusszadlsaintuiu 2.11-2.56
uAldNUANHLANEIN DR WuF CMR 43-
08-89 ffluiugmuasuuusauLasn (HS)
fAwasens 4.11 deuandweteiiiaddy
(Table 2) HpdnTeiummFUMUsBIES SLCMV
maALRAEATNGULSSTDsLsA Taeiiug C33 fim
189 daufhuiufiumu (R) Wuf TMES fiduads
ANUIsITedlsn 278 uasyniiugannludiGei
dwmassy Iainduiugseuns (S) (Figure 4)

Table 2 Mean severity score of graft inoculated cassava lines for evaluation of resistance

to Sri Lankan cassava mosaic virus (SLCMV) from 2 to 8 weeks after inoculation (WAI) and

percent disease index at 8 WA

Mean severity score (weeks after inoculation)

Disease index (%)

Cassava line

2 WAI 4 WAI 6 WAI 8 WAI 8 WAI
IITA-TMS-IBA 980581 1.2m 21ab" 22b 25b 51.1bc"
IITA-TMS-IBA 972205 1.0 1.2bc 1.7b 2.6b 51.1bc
IITA-TMS-IBA 980505 1.1 1.7bc 21b 2.4b 48.9bc
IITA-TMS-IBA 920057 1.0 1.0c 2.0b 2.3b 46.7bc
TME B419 1.0 2.0ab 21b 21b 42.2bc
C33 1.0 1.4bc 1.8b 1.9b 37.8c
TME3 1.1 1.7bc 2.4b 2.8b 58.3b
CMR 43-08-89 1.2 2.9a 3.2a 4.1a 82.2a
Mean 1.1 17 22 26 523
CV (%) 16.3 28.6 19.7 17.6 16.6

ns = not significant

"Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
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Figure 4 The graphs of mean severity score
of disease symptoms development on the
tested cassava lines after graft inoculation with
SLCMV-infected scion, and their resistance

evaluation results (HR, R, S, HS)

mwuApiidudidiiniaialaalag
14 3 wisfmes Ae SasinsAnide Az
FEAUAMNTULITITDILIA UATTIUIUFUDDY
wAazsziazuuy wudn TudUadi 4 siug
nnUssnAludiSs TMS-IBA 920057 (590330
Wi 3 6 Slddwiinsiialsamiign 20.00%
FB9AINN AB WUF TMS-IBA 972205 dendwil
mMatfinlan 26.67% waziuiAILAN C33 WU
Funulsn Jdrdaiinisiinlin 28.89 %
wANFNINUEAIUANLLLEEUILD CMR 43-08-89
Afedaiinainlsagedie 57.78% uazauds
e 8 TaadWmnnnsguusesnndu sl
Avdaiinisiinlsaindugeiigads 82.20%
FounnsrvageiitpardyneadAtoaneiig
fudzndennluiie TMS-IBA 980581,
TMS-IBA 972205, TMS-IBA 980505, TMS-
IBA 920057, TME B419 fiflddniinnsifia
TsA 51.11, 51.11, 48.89, 46,67, uas 42.22 %
muandy onaeildaduiugseuus () Wuj
AuAN C33 fimdntinisfialia 37.78% 40
Dwiugiiuniu (R) uas TMES A1 58.33%
Faduiugsouus (S) usArdainaialaal
LANANNUNEDRA (Figure 5)
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Figure 5 The graphs of percent disease index
of the tested cassava lines after graft inoculation
with SLCMV-infected scion, and their resistance
evaluation results (HR, R, S, HS)
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ransniilUSsudisufuainisussiiu
sewugaasludefiinuluaninulasnis
eufiinneuld (Asare et al, 2014:
Houngue et al, 2019; Thuy et al, 2021)
n3Useiiuanuduniulsalusng
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ludise uawegu wilu N wazdnvans
Uszina vinTusniwudasdgn To sl
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219 WHaflinsaf Ny ANNFIUNIULS
29UE  Asare et al, (2014) Wy Wiald
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cmp2 Tuits 4 Wugdenaradu uanedn
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LNENUNEIU WasdiT189UDeY Okogbenin
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CMD3 #atiu fnmauzanudumulsalusg
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q o
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(ACMV) ey East African cassava mosaic
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3LAU HR WA R F9A1N99INNANITNARDY
ap9m 339 fvlusnnlssSounazlfide
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wudn Wuf C33 fldainanuguuszaslsn
1.89 daduszdu R dwnniuganyscina
TugZufiaais 2.11-2.56 daufiuszdu S Suneu
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a‘;ﬂwamsmam

NNIAENEINTNDUEUBIDDINUEU RS

L G‘H. -] U a a . 6
seiugiidandssmaludite 5 aeiug
fala SLCMV mw@mtm’wﬁ\lﬁ%’umi
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wudh nadssiiiulaenseiueARasANTULY
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