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Fig. 1. Production and planting area of sesame in Taiwan during 2007 to 2016
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Hi o FAZE s T2 F-RIES - AG L ITS4 ~ ITS5(ITS4 TCCTCCGCTTATTGATATGC
ITS5 GGAAGTAAAAGTCGTAACAAGG) 5| T 1T E51 5587 10 0 # E 9 JH  fE
(=) IEIRE A R R
IR EETER PDA P E R F &R INEREG L 6 mm FT L5 UHUE 4%
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PRHEA'E FH AR ] Pk 228 % T 7 5 L BB A - B 30% AR AUEE AR 1,000 £ -
60.8% F LI E /KRR 1,500 f% ~ 40% v JE nlRMER I 8,000 £% ~ 12% 7575 54
HE MR AR 10,000 £ ~ 42.4% H 5EYI AKREH] 2,500 % ~ 25% =255 0] A MR
2,000 % ~ 40% Ha R {GE TN I 500 £% ~ 18.7% ZEH v BUK /3 Bt E KAl 1,000
& ~ 52.5% FLASTEdd /Ko s A 2,500 £ ~ 10% Rz () nEMERE 800
&% ~ 23.7% {3 [E] /KB 1,000 % ~ 50% #8252 m R MK K 5,000 £ ~ 23.6% B
SEEFLAN 3,000 £ ~ 250 g/L S /KA 2,500 £ ~ 23% softBUKER] 2,000 £ -
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TR TR ] 2,000 £ ~ 99% HEYHFLA 500 £% ~ 22.7% A5 FR/K G 700 £
S5 20 FHEER] - RIZER oy B IGHE Y (Re& T S sC AR R A2 8 > T A PDA B2 AL
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JKEGH 1,000 £ ~ 33% $¥5f /50 /KIGH 600 % ~ 80% T iSH AR MR 500 f&
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T WEUREME SR EIE - ARSI R R - M 3 EHE -
A~ EFEERA
WA [EI AR R ER IR T~ > AP AR M SR JE 79 B 7 T % o fRF 5 AR 1 R
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Felidbi > BRI REI R A R E/NEL > Ry R E AR 77 (pycnidia) - PRI SEE N ERIR
] SR A B BRI/ INRE - Ry [ B AR AV TR TR ([ 3) © REFRIRAHAR LA 75 %6 KB 2R
HHER > VIHUR @A PR A0 SRS B PR A T WA S B4R &K1 ~ 2 REH
FH&g - VIETSE%15 2 PDA B2k HAERMEBHA - AEMARBRAWEHE » £
WA ~ V8 (V8 Juice Agar) » PDA ~ CMA (Corn meal Agar) 55 A\ T H:gL FH9RER - 2
AR B EX -

3. EARRRRIEGHIRE - A SE EATE R S RIEAER © B BRE R IE 5 C MRS AN
T7% D R NS ME~Z
Fig. 3. Sesame charcoal rot disease: (A) The sparsely interspersed seedlings revealing spaces left

seedlings contracted charcoal rot disease; (B) Sesame plants showing serious wilt symptom,;
(C) Pycnidia on stem; (D) Microsclerotia in stem
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ITS4 ~ ITS5 5[ F-HETT A 5707 » 85 2 W R H fE4E By Macrophomina phaseolina »
() R B AR R R
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Fig. 4. Macorphomina phaseolina: (A) Pycnidium and conidia; (B) Conidia; (C) Microsclerotia; (D)
Colony on PDA
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Fig. 5. Effect of temperature on mycelium growth
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IR E R E R PDA PR EEZE SR > NETEEB&LL 6 mm FTLa5 UJHUE 4%
BRICEHY A SEHIHY PDA SPARE > I6 DA SEHY PDA SPARMOR IR - 7 25°C 5%
& EHEMNES B M REE S RANHIZ (%) = (diameter of colony without
chemical amended — diameter of colony with chemical amended) / diameter of colony
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Fig. 6. Fungicide susceptibility of isolates obtained from different locations
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Fig. 7. Susceptibility test of two isolates towards fungicides registered applicable on sesame
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HRF AN B i = i 2 (R - Z R B AR 0 1V B 5 A AR O B TS R M [ B PR TR
AE ~ Z AW - R E R SRR ETHIREE > ZHBERAMENEICR - 8
FRERAY ARG > PR E RAMEVERFEPE - G SENER - Gl FuN1gd K
FuN297 Ry i& 5 aatEs iR
RIRERERA S
WEEFHOR 12 38 ~ 478 ~ SR ER 128 f{LEE/ - K
T IS ATT A RIS R HVSHRE T - ICLUREME AR - g 7 REEEER -
TR~ 14 R 21 ROTFFAERRIRR - GERNF 1 - JEH 3 ~ 4 HHEEFRP AR
WATSHERF B0 7T - ARy B R SUER R T AR -

* 1. PHEURH R ER RN R Z B (A
Table 1. Correlation between disease incidence and time periods of inoculum mixed within
cultivation medium

BEFRR B (%) R = A S TR (%)
PERSEEER  meprve mENE 7R 14K 21

074 18 96 0 22 43
174 69 97 0 11 12.5

2 34 91 89 4 7 8

3 94 98 4 16 20

4 33 &3 97 0 24 32

5 3 88 94 7 10 16

" BTN /1 2 R R R 0%

A~ EFEERA
A ZERRE T > D RIEE ARSI TENG S BRmHE - RERANEEZ
TET-EaT 46 #IL > BY WA Pl ERYSEEFRIG ] 90% DLE - Hoep 21 A ER R 0
HOMTERR 1% (&) LT > 1287150 1% (&) ~ 5%( &) 44th S (F&) ~
10% (&) > A 3HIFERARI 10% > Stk P ER & R 32% 0 Bk E R
BERHE - BHelERTR > B aEHEEE - A PG E - RHlE]
7B LR THEAE WA SPAR BT - (EEBCR RN R E AL - WEEREER
B > IR ] R B TR s - (18 8)
N BT
(—) ZERpz
KRR FRIR B TR Y WA SPAR AR SE SFoR R B oR  ARE R Ui B
SR REAIRR » BIRHEAE WA AR RIS SIS 95% DL L - Bl IR e
S SRR B AV E RN K 0 - SIRCREEEH K 8% - RHK K ZEIL&S
Bl B 3.3 Ko 5% - B S BRI pR B AT IR T _EAVRIR R R o SRR 2 SR AR
HR&H Ry 75.9% » Hrp 28 T R R INR MR AIRA R L - HESERTEA KR
BHAH[E 2 86% 24 > $HEE 90% DL L - #ETE(R 4 BRI LA R ARG - E
4 BB TR > 8 1% - S4HIHE 20% LI EA1FR 2 > RIS R B AH > R Y32

78



BRI SR Z B 5T

R ERIRRIIRE » DAUEFZERE 0.2% EHEET - v AR EVHHIER - B
Ky Blpa 2R 7 =R (E S #R1F - ME R UR e IR aH i - (2 HOREEERAE 4 BRI
Tk > R R AR R T -

8. METFFEMH ¢ ATETHY WA PR ARG A © B iR mE R EE R EEER  C &
TR HH L EAR 7% S %

Fig. 8. Macrophomina phaseolina on sesame seeds: (A) Test of seed infection rate using WA,
showing an infected seed; (B) Pathogen expanding from sesame seed and growing onto WA
where microsclerotia are formed; (C) Pycnidia and microsclerotia produced on seedlings in
late stage of infection

2. METEEERRIER 2 S F R RRRIRR

Table 2. Germination rate and disease incidence after seed treatments

WA EERE e H B E R A TR IRR (%)
PR (%)
T I R (% %R (% TR (%
e ER ] IR (%) WEE (%) B (%) a4 RS
1 99 0 93.7 1 23
2 96.7 0 96 0 35
3 98.7 0 97.9
4 98 33 86.5 0.67 20
5 97.7 5 91.4 2.3 51
6 97.7 8 75.9 5.3 57.3

FERIER 1 1 75% VUSRS v R MR 0.2% 5 2 0 75% VU & SIS v R MR 0.5% 5 3 ¢
84.2% Z 155X A 1,000 fEFAFER 4 1 EEK S SRR - 50 8 E& 30 ppm ; 6 @ HHH
PN
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(&) AE R
P PR FuN184 Jz FuN297 Z SR TR i /M E R E TE L > 7
ARG EFFAR > FuN297 RV EESF R R 50% - H s Rk e - BEdE 3 1%
AREEFR AR  EFEEHNEFRPECOR - NILRE N HFHE - FuN184 &
HEARSFRA R E - FERIBRRRES I A R - 1%k 3 - EER
AN SRR AR A R S RAVFRS -

® 3. RRHERME FuN184 AN TR 7 B E 2 38 2R R R PR

Table 3. Germination rate and disease incidence after seeds were treated with Trichoderma

FuN18&4
S BHR (%) HETEA 14 RIBRIEER (%)
e EERAH HHIE4H P4 HHIE4H
HEE 83 58 15 29
WEE 90 93 0 0

+ - HfEHE
(—) KM FuN184 JRIE 2 f T FoRpRH 2 BHR4H » 722017 23 A 3 H » fRENA
5 RS < & - 157 8 iR HR RNy - FltaEEHAE 1 RIEHRIRE > Ik
FRINPRINER - EERUCHT 1 8 Ry 1l > SEEHE 4 3K mIEIE B e B AH A SRR Ry SR
%4> PR IHAH BT AL > PR IREAL ¢ test 45514 BB EE R (P<0.05)

4. JERHARE FuN184 Z B REfE: R 1% 2 PR R E

Table 4. Number of disease plant after seeds were treated with Trichoderma FuN184

e TR
AR (R R TR
12 22
9 10 21
10 13 39
11 35 113
ot RERH 70 195

"6 /NEZ SRR

(Z) PR 2017 4£ 8 F 29 M fffd > FEAEIARI(RIE HE P T 38 A T E0T08
A B HRER > B EAIE T | BEAG  DIHESRREE - RI5H R =155
UM P HET T PR I TR ME R S B > 22 11 H 15 HERURGTHESE 3 2K > 10 H 30 HE
756 1 JGRE - HEZ AR > RitigE2 A BANZRRES - R HEECE 100 £
ZZRRR > TS A STREEFERATRR o EiE B N SR )
& MR A ARER . B @A AR - SETA TR EE Y EA
PRER - 55 UGHAE RpRULtR - B2 11 A 17 HEREEEAR B3R R G m By m EEeR
RHEEZ Al FHEEE 100 Pz BmkR - BT S 4 StERPRE
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AR > figE 2 B /NEBEINZE PRI o (B R SRy ] R BRI R
PA7E18 26 BERRERAH - fBEAA 2 0E > DLOBER | (HEL(Y - & | (HERAE Y R 4 55
oy > FEHE 100 PREVEIRE - FRt R PERARR -G8 4 BEREEHABY )
Fy 4 F5y > £ 100 PREVFERIRE > FRtEHE-FERRRE - SRORS - ET
R EETR > AR EM S BRSSP R R B - SNEHEC A
R SEEE - A AR A RS AL -

5. TR S A A AR R B Gt e R

Table 5. Disease incidence in field where fungicides were applied or not, some seeds have been
treated with chlorothalonil in advance while some seeds have not

SRR PR IR
sty R HE 5 fE T AR R
A B A B
- 1mm; 3.67% 55k 24 RE" 39.80% 12 1k /4 B
11/17 7% 0.97% 95% 4.55%
giﬁmﬁﬁﬁmZEE:B:wﬁﬁﬁ%ZE@
M%E%%
Mﬁ%ﬁ%ﬁﬁw’ﬁﬁégw%ﬁﬁﬁ
PR I% SRR R
-+ =A
:%n aff

SRR B EA R AR FE R R HIBR BN T - 3 A H R ~ HEER R T AR A 22
o R MBS R EHEHERGEIR o LIRS H AT A RH T8 SRR R
EEERAE 9 > MR EIGE R > LR RS A R - AL
978 5 R e 75D xR oy A SR ol AR e B DA (B B 5807 e i - A TP R
DUT 2 2 REYTAMIERT G - $EHREHERGERERES - AR R B4 -

. YRR 5 B R

T R
WA R
i A& W K R

N
Ryt R B
Bt e

kg LRIb 2N ; -
A A A _ ML R
EAXD e B 5

fE 9. EH ARGS9 I 5 2R
Fig. 9. Sesame charcoal rot disease cycle
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Study on the charcoal rot disease of Sesame'

Wu, Y. F., G. C. Lin, Y. H. Wu and A. H. Cheng’

Abstract

Sesame charcoal rot disease is caused by Macrophomina phaseolina, frequently leading
significant yield losses in field. The mycelia of the pathogen grew rapidly at 30-35°C. The results of
chemicals screening showed that Tridemorph, Metiram and Chlorothalonil had high inhibition rate
on mycelium growth. More than half of the seed samples were detected carrying Macrophomina
phaseolina. Seed carrying this pathogen is supposed to be the important source of infection in
the field. Comprehensive observation of the field situation, experiments conducted in this study,
and analysis of the current farming mode of sesame in Taiwan suggested that inoculums of this
disease are largely from seeds and disease seedlings. The disease severity in seedling-stage could
be effectively inhibited by seeds treated with chemicals or Trichoderma fungus as biocontrol agent
to reduce the inoculums source. Additionally 1-2 times of preventive control as supplement can
effectively reduce the disease severity of charcoal rot disease of sesame.

What is already known on this subject?

Fungicides applied by farmers to control charcoal rot may not be effective due to the incorrect
application timing or fungicides.

What are the new findings?

A prevention and control strategy was formulated to prevent and control charcoal rot by seed
treatment in combination with appropriate chemical application in field.

What is the expected impact on this field?
Through proper prevention and control measures, the amount of fungicides can be reduced and
the losses caused by this disease can also be reduced.
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