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Abstract

Cassava is an important crop for food and energy. Pest and diseases were
affected cassava production in Thailand especially cassava bacterial blight disease
(CBB). CBB caused by Xanthomonas axonopodis pv. manihotis (Xam). The resistant
variety is the best way to prevent and control this disease. The purpose of this study
is an evaluation of the resistance level from cassava breeding line year 2556 — 2557
to CBB. The field surveys found CBB show highest of disease incident level in Rayong
Nakhon Ratchasrima Kampeang Phet and Kanchanaburi. The highest virulent isolate is
Rayong isolate. The evaluation of resistant level found 11 cassava varieties show
moderately resistant to CBB as CMR56-95-1, CMR56-167-40, CMR57-08-39, CMR57-
104-27, CMR57-83-180, CMR57-22-3 CMR57-49-9, CMR57-70-39, CMR57-45-8, CMR57-

07-38, CMR57-53-27, CMR 58-74-141 and CMR 58-74-1009.

A1

o A [% 1

TsavassiudnUsnaandrnatann tsalulnininainldenuaiitse Xanthomonas

axonopodis pv. manihotis Fevinanudemeliunnananlafaud 30 - 80 Wosidud uay
ffwelspduvinanet1azdennede 90 1WesiEud (Lozano, 1989) fnavinlusunauls

[ 78 7]

anad 5- 7 Wasiius (Obigbesan and Matuluko, 1977) Melluediuiugnldugnuas
anmnasudslspninaniaudiAydessuunisuaniuUsuaslulssmalng Aauded
°o @ ! a A v [ a LY v ! 2/ a5
Anudnlueggaivgioninsussdiussauanuiunuselsaluluivaslugadiiniasin
ffudzndagnuant 2556 - 2557 Milszauanusiumulsaszaule welddudoyaiugiu
lunsuSuugeiugiveuniulse Jeeiun1sunsssunngulsaLasANUEeefanNanand

zinTulsluauansaly



auUnIaluadsnIg

gunsal
1) wuunesuarsialsa Usunu
2) napadnggy
3) 9NSIABT Yeast dextrose agar
a4) UL
5) vgfadermudiule
6) N55bng
7) navIwanadnla
/115
1) dr5rauaziiufiegng

'
=

o =3 Y 1 % o [ ) [ [ =
ﬁ’]'ﬁ’J"ﬂLLa%Lﬂ‘U@]'ﬂ@U’NMUﬁWU%ﬂﬁQWL‘UUIiﬂlﬂmu‘iNﬂ']ﬂ LYY UAIINYHEUN

[ a

MEYAUYT Munanys Juiindeyaiiug 901y Aidannegiimans anay 18

2) MIFSEULTRAIMALIA

@83l Xanthomonas axonopodis pv. manihotis U9 1Td9LAS18% YDA

(Yeast dextrose agar) W1u 24-48 Talus Antdenlaladineindinysuadauue s NGA

UnlI9 28 eeAwal@ed w1 48 Talus dniinduilsdnientazarsoiielulaigad
& Y] a & aa YN a v =

WUIURRELYe USUUTuwelagItn15InAIN1IRANAULAINIEIATaY Spectrophotometer

ANNE1IARY 600 wluins Milar1n1sgaAnauIlasil O.0. Wiy 0.2 nseusvunm 1x10°

CFU/ml

3) mimaaummwmwmL%@Lwﬂﬁﬁﬂ Xanthomonas axonopodis pv. manihotis
(MUHUNTNARDIUY CRD 3 §7)

maaummqumwau%a Xanthomonas axonopodis pv. manihotis urazlolglan
Tusiudsvdaiussreass Tnsthlufudendaiugsvees Sefetazeinantudnaie
d1savane Sodium hypochlorite pandiude 2 % wiu 3 Wit udraedeiazeindn 5 ase
LLéj’JﬁﬂiﬂUQﬂL%’a Xanthomonas axonopodis pv. manihotis nelfidnasoinfuasluwas
wruaesderIduty 10° waddeRadans 5 gasely thlundundomanainlawdiTes
Ul 25 + 2 pswalBea wiu 7 Ju Yannueivesusa thieyadilduniinsiaiand,
paduAMuuuTvesusarlelaan Aadenleluianiifinnusuussianuildluns daden

Y

fudgndaiugiumulsalngdsiely



4) NswSTNAUNATUAIUENAY

v o

wissavieunugiudUsnaagnrany 2556 uay 2557 uariugizead 72 (Nugsouus
UINTFIU) AIINETT 20 LHUAIAT wireasalinasiilnuey AUty 25 % WG, U1
10 wiit fislilvuds whagnadunssanawanafinarunie 8 i fuszneudefiuwasnane
dasrdiu 1:1 qualuanimlsaieunnass Weenyld ¢ dUa1vi Fdldtdeinsa 15-7-18 §as

70 nusiosu Wetudgnaaiony 6 dUnvi Unluneaeusauauduniulselulvg

5 msugnieanmalia (Muns5335ves S. Restrepo et al., 2000)

[

Ugnigeriusiudendmiony 6 dUav Nluiauuazdanvenawnlagsanlately

Juiinnsifialsadl 7, 14 uag 30 Jundeainugnie Useilluseauniusulsivedlsnnaue

0 — 5 WAUIASLUUT LPUIATUIUTEAUAIUAIUNIULSA

seRuANuULsvadlsalulnd (Figure 1)

S¥AU 0 laiuansonisuelsa

AU 1 Angadnieqalviinesouuinniiugnide

JEAU 2 Sudsndninernisensluaiiansu

SLHU 3 sSudzudaansonnisludien 1 - 2 Tu ferniseslnasiu
SE6U 4 TudUzudanansonnisluiiennnni 2 lu

JEAU 5 TudUsndadienadusustianionnsuiinieangenasn

AZWUUTEAUAIUATUNIY = (S2AUAIITULTI X TIUIUAL) + (SEAUATINTULTI X TIUIUAL)

FYAUANNTULTIZIER
seAuAMUAIUTULSATULALT
AZLUWNIAY 1 HIUNU
ATLUUINNAIT 1 UaldAY 2 ABUTI9AIUTNY
ATLUUINNATIT 2 WaldiY 3 sumuUiunans
ATLUUNINNTT 3 UAllAY 4 ADUY1900ULD

AZLUULINAIT 4 DOULD



Figure 1. Disease severity of cassava bacterial blight disease showing no symptom (A), black
spot or cell death around inoculate area (B), leave yellowing and wilting (C and D), bacterial

exudate found from the stem (E) and shoot dieback (F).
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Table 1. Mean level of pathogenicity of X. axonopodis pv. manihotis strain from a different
location in Thailand. The experimental was carried out during year 2559 - 2561

at Rayong Field Crops Research Center Thailand.

Location Isolate Disease symptom (cm) Virulence level
Rayong R11 2.60a high virulent
Kanchanaburi Kan3 1.80ab virulent
Kampeang Phet Kam1 1.70ab virulent
Kanchanaburi 1.70ab virulent
Kan1l
Nakhon :
KO2 1.45ab virulent
Ratchasima
Nakhon Sawan NK1 0.67c non-virulent
Tak T1 0.65c non-virulent
Nakhon 0.25d non-virulent
Ratchasima KO9
Nakhon 0.10de non-virulent
Ratchasima KO3
Kampeang Phet Kam2 0.00e non-virulent

CV (%) = 60%




Table 2. The resistance level of cassava breeding line year 2556 to cassava bacterial blight
disease. All the experiment was conducted under greenhouse condition in 2559

at Rayong Field Crops Research Center.

Variety Disease score Resistance level

CMR 56-95-1 2.8 Moderately resistance
CMR 56-167-40 2.8 Moderately resistance
CMR 56-176-4 3.2 Moderately susceptible
CMR 56-71-137 3.2 Moderately susceptible
CMR 56-143-22 34 Moderately susceptible
CMR 56-153-62 34 Moderately susceptible
CMR 56-19-15 34 Moderately susceptible
CMR 56-71-22 3.4 Moderately susceptible
CMR 56-69-125 3.4 Moderately susceptible
CMR 56-170-7 3.4 Moderately susceptible
OMR 56-07-16 3.4 Moderately susceptible
CMR 56-71-18 3.4 Moderately susceptible
CMR 56-59-45 3.4 Moderately susceptible
CMR 56-39-6 3.6 Moderately susceptible
OMR 56-10-6 3.6 Moderately susceptible
OMR 56-50-5 3.6 Moderately susceptible
CMR 56-158-7 3.6 Moderately susceptible

CMR 56-74-4 3.6 Moderately susceptible




Variety Disease score Resistance level

CMR 56-168-2 3.6 Moderately susceptible
CMR 56-71-68 3.6 Moderately susceptible
CMR 56-69-144 3.8 Moderately susceptible
CMR 56-140-6 3.8 Moderately susceptible
CMR 56-137-70 3.8 Moderately susceptible
CMR 56-144-21 3.8 Moderately susceptible
OMR 56-26-22 3.8 Moderately susceptible
OMR 56-37-16 3.8 Moderately susceptible
OMR 56-54-50 3.8 Moderately susceptible
CMR 56-74-21 3.8 Moderately susceptible
CMR 56-42-6 3.8 Moderately susceptible
OMR 56-05-2 3.8 Moderately susceptible
CMR 56-08-22 3.8 Moderately susceptible
CMR 56-144-53 3.8 Moderately susceptible
CMR 56-107-36 3.8 Moderately susceptible
CMR 56-170-9 3.8 Moderately susceptible
CMR 56--93-7 3.8 Moderately susceptible
CMR 56-160-57 3.8 Moderately susceptible
CMR 56-139-49 3.8 Moderately susceptible
CMR 56-119-8 3.8 Moderately susceptible




Variety Disease score Resistance level

CMR 56-69-91 3.8 Moderately susceptible
CMR 56-152-9 3.8 Moderately susceptible
CMR 56-148-11 3.8 Moderately susceptible
CMR 56-105-28 3.8 Moderately susceptible
CMR 56-06-4 3.8 Moderately susceptible
CMR 56-08-2 3.8 Moderately susceptible
CMR 56-08-26 4.0 Moderately susceptible
CMR 56-60-49 4.0 Moderately susceptible
CMR 56-10-20 4.2 Susceptible

CMR 56-153-19 4.2 Susceptible

OMR 56-51-62 4.2 Susceptible

CMR 56-07-20 4.2 Susceptible

OMR 56-05-11 4.2 Susceptible

CMR 56-176-36 4.2 Susceptible

CMR 56-141-29 4.2 Susceptible

CMR 56-143-54 4.2 Susceptible

CMR 56-59-18 4.2 Susceptible

CMR 56-03-1 4.2 Susceptible

OMR 56-41-14 4.2 Susceptible

CMR 56-02-8 4.2 Susceptible




Variety

Disease score

Resistance level

CMR 56-174-26

OMR 56-14-15

OMR 56-40-33

OMR 56-39-11

OMR 56-56-21

CMR 56-146-3

CMR 56-75-79

CMR 56-11-11

CMR 56-160-59

Huaybong80

Huaybong60

Rayongl1

Rayong68-13

Kasetsart50

Rayong9

Rayongb

Rayong72

4.2

4.2

4.2

4.2

4.2

4.2

4.2

4.2

4.2

3.6

3.8

3.8

3.8

3.8

4.0

4.0

4.2

Susceptible

Susceptible

Susceptible

Susceptible

Susceptible

Susceptible

Susceptible

Susceptible

Susceptible

Moderately susceptible

Moderately susceptible

Moderately susceptible

Moderately susceptible

Moderately susceptible

Moderately susceptible

Susceptible

Susceptible




Table 3. The resistance level of cassava breeding line year 2557 to cassava bacterial blight
disease. All the experiment was conducted under greenhouse condition in 2560

at Rayong Field Crops Research Center.

Variety Disease score Resistance level

CMR 57-08-39 2.6 Moderately resistance
CMR 57-104-27 2.8 Moderately resistance
CMR 57-83-180 2.8 Moderately resistance
OMR 57-22-3 2.8 Moderately resistance
OMR 57-49-9 2.8 Moderately resistance
CMR 57-70-39 2.8 Moderately resistance
OMR 57-45-8 3.0 Moderately resistance
CMR 57-07-38 3.0 Moderately resistance
CMR 57-53-27 3.0 Moderately resistance
CMR 57-55-52 3.0 Moderately susceptible
CMR 57-66-19 3.0 Moderately susceptible
CMR 57-82-69 3.0 Moderately susceptible
CMR 57-83-69 3.0 Moderately susceptible
CMR 57-84-186 3.0 Moderately susceptible
CMR 57-08-3 3.0 Moderately susceptible
CMR 57-83-129 3.0 Moderately susceptible
CMR 57-84-104 3.2 Moderately susceptible

CMR 57-84-179 3.2 Moderately susceptible




Variety Disease score Resistance level

CMR 57-83-64 3.2 Moderately susceptible
CMR 57-84-6 3.2 Moderately susceptible
CMR 57-85-83 3.2 Moderately susceptible
CMR 57-141-60 3.2 Moderately susceptible
CMR 57-87-8 3.2 Moderately susceptible
CMR 57-85-246 3.2 Moderately susceptible
CMR 57-34-65 3.2 Moderately susceptible
CMR 57-19-96 3.2 Moderately susceptible
CMR 57-77-91 3.2 Moderately susceptible
CMR 57-146-1 3.2 Moderately susceptible
CMR 57-83-147 3.2 Moderately susceptible
CMR 57-83-158 3.2 Moderately susceptible
CMR 57-84-126 3.2 Moderately susceptible
CMR 57-92-11 3.2 Moderately susceptible
CMR 57-109-42 3.2 Moderately susceptible
CMR 57-07-3 3.2 Moderately susceptible
CMR 57-126-25 3.2 Moderately susceptible
CMR 57-49-25 3.2 Moderately susceptible
CMR 57-08-36 3.2 Moderately susceptible
CMR 57-84-119 3.2 Moderately susceptible




Variety Disease score Resistance level

CMR 57-115-1 3.2 Moderately susceptible
CMR 57-83-191 34 Moderately susceptible
CMR 57-84-135 34 Moderately susceptible
CMR 57-83-182 34 Moderately susceptible
CMR 57-84-188 3.4 Moderately susceptible
CMR 57-83-80 34 Moderately susceptible
CMR 57-84-117 3.4 Moderately susceptible
CMR 57-36-58 34 Moderately susceptible
CMR 57-129-28 34 Moderately susceptible
CMR 57-72-2 3.4 Moderately susceptible
CMR 57-83-160 3.4 Moderately susceptible
CMR 57-100-2 3.4 Moderately susceptible
CMR 57-84-111 3.4 Moderately susceptible
CMR 57-84-162 3.4 Moderately susceptible
CMR 57-81-52 3.4 Moderately susceptible
CMR 57-78-52 3.6 Moderately susceptible
CMR 57-85-15 3.6 Moderately susceptible
CMR 57-83-24 3.6 Moderately susceptible
CMR 57-84-122 3.6 Moderately susceptible
CMR 57-85-256 3.6 Moderately susceptible




Variety Disease score Resistance level

CMR 57-69-21 3.6 Moderately susceptible
CMR 57-85-114 3.6 Moderately susceptible
CMR 57-85-167 3.6 Moderately susceptible
CMR 57-83-79 3.6 Moderately susceptible
CMR 57-85-154 3.6 Moderately susceptible
CMR 57-74-8 3.6 Moderately susceptible
CMR 57-60-34 3.6 Moderately susceptible
CMR 57-171-32 3.6 Moderately susceptible
CMR 57-15-40 3.6 Moderately susceptible
CMR 57-56-3 3.6 Moderately susceptible
CMR 57-07-23 3.6 Moderately susceptible
CMR 57-77-51 3.6 Moderately susceptible
CMR 57-83-42 3.6 Moderately susceptible
CMR 57-84-138 3.6 Moderately susceptible
CMR 57-83-72 3.6 Moderately susceptible
CMR 57-83-13 3.8 Moderately susceptible
CMR 57-18-41 3.8 Moderately susceptible
CMR 57-148-1 3.8 Moderately susceptible
CMR 57-160-7 3.8 Moderately susceptible
CMR 57-80-86 3.8 Moderately susceptible




Variety Disease score Resistance level

CMR 57-55-55 3.8 Moderately susceptible
OMR 57-41-9 3.8 Moderately susceptible
CMR 57-60-33 3.8 Moderately susceptible
CMR 57-85-195 3.8 Moderately susceptible
CMR 57-83-16 3.8 Moderately susceptible
CMR 57-55-40 38 Moderately susceptible
CMR 57-78-9 38 Moderately susceptible
CMR 57-85-236 38 Moderately susceptible
CMR 57-36-9 38 Moderately susceptible
CMR 57-82-157 3.8 Moderately susceptible
CMR 57-56-2 3.8 Moderately susceptible
CMR 57-85-39 3.8 Moderately susceptible
CMR 57-144-41 4.0 Moderately susceptible
CMR 57-142-35 4.0 Moderately susceptible
CMR 57-98-6 4.0 Moderately susceptible
OMR 57-45-23 4.2 Susceptible

CMR 57-38-6 4.2 Susceptible

CMR 57-85-49 4.2 Susceptible
Huaybong80 3.6 Moderately susceptible
Huaybong60 3.6 Moderately susceptible




Variety

Disease score

Resistance level

Rayongl1

Rayong68-13

Kasetsart50

Rayong9

Rayongb

Rayong72

3.8

4.0

4.0

3.6

4.0

4.20

Moderately susceptible

Moderately susceptible

Moderately susceptible

Moderately susceptible

Susceptible

Susceptible




Table 4. The resistance level of cassava breeding line year 2558 to cassava bacterial blight
disease. All the experiment was conducted under greenhouse condition in 2561

at Rayong Field Crops Research Center.

Variety Disease score Resistance level

CMR 58-74-141 2.8 Moderately resistance
CMR 58-74-109 2.8 Moderately resistance
CMR 58-180-11 3.2 Moderately susceptible
CMR 58-177-25 3.2 Moderately susceptible
CMR 58-23-20 3.2 Moderately susceptible
OMR 58-54-07 3.2 Moderately susceptible
CMR 58-170-75 3.4 Moderately susceptible
CMR 58-37-49 3.4 Moderately susceptible
CMR 58-76-76 3.4 Moderately susceptible
CMR 58-25-14 3.4 Moderately susceptible
CMR 58-20-29 34 Moderately susceptible
CMR 58-173-04 3.4 Moderately susceptible
OMR 58-17-14 3.4 Moderately susceptible
CMR 58-193-06 3.6 Moderately susceptible
CMR 58-75-135 3.6 Moderately susceptible
CMR 58-10-25 3.6 Moderately susceptible
CMR 58-76-39 3.6 Moderately susceptible

CMR 58-157-84 3.6 Moderately susceptible




Variety Disease score Resistance level

CMR 58-178-56 3.6 Moderately susceptible
CMR 58-35-85 3.6 Moderately susceptible
CMR 58-07-12 3.6 Moderately susceptible
CMR 58-35-28 3.6 Moderately susceptible
CMR 58-177-29 3.6 Moderately susceptible
CMR 58-128-31 3.6 Moderately susceptible
CMR 58-170-53 3.6 Moderately susceptible
CMR 58-19-81 3.6 Moderately susceptible
CMR 58-75-110 3.6 Moderately susceptible
CMR 58-75-38 3.6 Moderately susceptible
CMR 58-106-85 38 Moderately susceptible
CMR 58-199-01 38 Moderately susceptible
CMR 58-19-57 38 Moderately susceptible
CMR 58-75-40 38 Moderately susceptible
CMR 58-74-147 3.8 Moderately susceptible
CMR 58-71-67 3.8 Moderately susceptible
CMR 58-45-14 3.8 Moderately susceptible
CMR 58-10-08 3.8 Moderately susceptible
OMR 58-20-12 3.8 Moderately susceptible

CMR 58-07-49 3.8 Moderately susceptible




Variety Disease score Resistance level

CMR 58-157-120 3.8 Moderately susceptible
CMR 58-178-55 3.8 Moderately susceptible
CMR 58-37-95 3.8 Moderately susceptible
CMR 58-37-20 3.8 Moderately susceptible
CMR 58-133-42 3.8 Moderately susceptible
CMR 58-11-41 3.8 Moderately susceptible
CMR 58-35-64 3.8 Moderately susceptible
OMR 58-07-10 3.8 Moderately susceptible
CMR 58-37-80 3.8 Moderately susceptible
CMR 58-180-01 3.8 Moderately susceptible
CMR 58-10-12 38 Moderately susceptible
CMR 58-144-03 38 Moderately susceptible
CMR 58-116-03 4.0 Moderately susceptible
CMR 58-178-23 4.0 Moderately susceptible
CMR 58-76-29 4.0 Moderately susceptible
CMR 58-51-88 4.0 Moderately susceptible
CMR 58-10-22 4.0 Moderately susceptible
CMR 58-178-47 4.0 Moderately susceptible
CMR 58-35-15 4.0 Moderately susceptible

CMR 58-11-32 4.0 Moderately susceptible




Variety Disease score Resistance level

CMR 58-11-22 4.0 Moderately susceptible
OMR 58-45-06 4.0 Moderately susceptible
CMR 58-75-99 4.0 Moderately susceptible
CMR 58-07-09 4.0 Moderately susceptible
CMR 58-179-12 4.0 Moderately susceptible
CMR 58-25-47 4.0 Moderately susceptible
CMR 58-72-29 4.0 Moderately susceptible
OMR 58-05-19 4.0 Moderately susceptible
CMR 58-11-13 4.0 Moderately susceptible
CMR 58-75-53 4.0 Moderately susceptible
CMR 58-20-106 4.0 Moderately susceptible
CMR 58-07-01 4.0 Moderately susceptible
CMR 58-75-119 4.0 Moderately susceptible
CMR 58-69-08 4.0 Moderately susceptible
CMR 58-63-70 4.0 Moderately susceptible
CMR 58-69-09 4.2 Susceptible

CMR 58-11-102 4.2 Susceptible

CMR 58-35-46 4.2 Susceptible

CMR 58-19-33 4.2 Susceptible

CMR 58-45-84 4.2 Susceptible




Variety Disease score Resistance level

CMR 58-17-05 4.2 Susceptible
CMR 58-19-26 4.2 Susceptible
Huaybong80 3.6 Moderately susceptible
Huaybong60 3.6 Moderately susceptible
Rayongl1 3.8 Moderately susceptible
Rayong68-13 4.0 Moderately susceptible
Kasetsart50 4.0 Moderately susceptible
Rayong9 3.8 Moderately susceptible
Rayongh 4.4 Susceptible
Rayong72 4.4 Susceptible
aquNan1INAaas

HouuailiSe X. axonopodis pv. manihotis aewusaInmiasreasiimusuusdlunis
relsaluluiigaiign

Sudgndsgnuant 2556 Augmumuliuna1adiuag 2 wug laud CMR56-95-1 uax
CMR56-167-40

fudgndsgnuant 2557 Tiugiuniudiunansdiuiy 9 wug laun  CMR57-08-39
CMR57-104-27 CMR57-83-180 CMR57-22-3 CMR57-49-9 CMR57-70-39 CMR57-45-8
CMR57-07-38 ey CMR57-53-27

fudgndsgnuant 2558 WuginuniuuIunaed ey 2 Wus lawn CMR 58-74-141 uae

CMR 58-74-109
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