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B A R A A BRI G A B A

R Ak RS
iM%

AW FE B TEF A LA e FH A H RE R R R =R MG R H e prRYm I 2=
B R HH AR AEL T - SRR i B SOUR R TR B G < by s L e & L (B T
i HETT IR A - SRS RBUR IR RN 7 H BRI B BT SRR R5E 46% -
AEHFEEE R TR ELIE 3 9ikaR 66 SERHNRRIE - (HhE=E 3%k
62% » G T bR 22 H « - SRR ERT i B AR AEL T 1 {18 H & 2 96.5% 802 (R 400 kg
ha! B IR ELBE 725 » 658 58.7% - SEMRIFRTE DL 40%IE3HE AR E HIFREE 1,000
5 K 60% H 2B PR MR IR 2,000 fE 2SR - SRIGEIIGTGER 60.3% » {5
SR BRI BRI 91% K 99% ; FRELZENIRE M DAnimiik K S S (LH S ] 500
fEfm R R E - AU SCRAT AIHERF 30 B (IR R PGE E7T -

FASEY : HEE > BRE - LHREERH - SEREHE - PuR s

> e
A= 4

HEEE R AR > 205EE] ~ FIARAE K275 (Lopes et al., 1994; Ray and
Ravi, 2005) %5 » Z Qe HEEE R b B A R - BRESHFERBLE
B o BBSURRFE T - AN S T EERE N RN B SR i R - B P R AT 80% >
B EE R 8 {H (Lopes et al., 1994 ) - H 2008 A8 » EEEENHEERBERARE
£ 2012 FREZEA R TR 5 P TE A B 2 Ik BN 45 B G 85 7 L0 TRy
Phomopsis destruens » 22 HFEH#HEHRE (#5%5 > 2012) - fEEFERIFTEHIEH -
ANEITH R LA AR < YR A 2252 (Lopes and Silva, 1993 ) » AMREEZ &

" TERBT R 2 B e b R SR B S AR 5 486 5F -
> B B2 S RIS e CEARIEE - wbehang@tydais.gov.tw) K BHBERfFAC B -
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RN EG DGR ERSTH - o665 R T15 R 7250 5F 73
e SbRIE 2 575 6 Fl - B A R - SRR R R I R R (BRI
R L BERHFEGE 71 9ERMKE 2 5N EE RS G B ARIREE M
(V% > 2013) - EEEEEABRRT SR 2200 AR AR PN B H 3 S 2 R AE AT
A+ UG 10 {EShfE - MERTEN SRS E R AT AR - ERRERRENTE 31
68 ~ 72 K 73 BF » HIBRRIEE 30%-40% (5% » 2015) - {EREEREAH -
BAn R o RRIT R ERE HEEER R LB RN DR (- 2014 5 055
2013 ; ®<% - 2015) » BEEISNGE R A G S FE I (R REMHAT (Lopes et al., 1994) - f£
BISNSCRR T - FIFIEAE ~ PCNB ~ SRS » (R [R] fe 3 8P S 28R TRy T U B 7E
i o AR SR EERTRIEIE R - B DUEAE SR i R % (Lopes et al., 1994) = FIf
SRR EILETTR IR R R - I EIRIERE - ROSTRA SRR JERE DS E » uiE
15 R R Fr oM R R me A R A A HIHRIER (£ - 2014 5 5% > 2015) -
PREEFUDGIRAIN - KK H 2 1R A R BB R o8 = (F R L - RIS REAE AR
R (55 > 2016)  AGiER B ERFL M REE AT LRI R B UR « ARHTE
o R P R 1 BL B R IR BE B M R - DR b H R tr o B B e A -

R Ty Uk

— HEEEKHEEREREERE

2014 SR AL T B R B B A A R REE R AR (3R 1) HERER
TERIREL - 6 B 11 HiREEHME 2 - HHE 5-7 K - BX#HE 3 /NE - /NEEE
50m* (Smx 10m) - f/NEBEHHHER 50 I - 352 EH 2 30 MR L S AU B B
ROE TR » R AR ELER DAFH SR BB R LR =R -
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1. HEEERRE AR A AR

Table 1. The data of sweet potato field for investigation of foot rot disease

T K Al EfE H H#A R L A A
area planting date cultivars GPS (TWD97)
ESEENT 2014/4/23 5 66 5f 314095,2784442
Wanli 1 Tainung 66
S 1 2014/4/25 5 57 5k 311418,2790605
Jinshan 1 Tainung 57
HHE 2 2014/4/28 5= 66 57 314087,2784392
Wanli 2 Tainung 66
E e 2 2014/4/28 5= 66 5f 313297,2792096
Jinshan 2 Tainung 66
& 3 2014/5/21 5= 66 5f 312052,2790469
Jinshan 3 Tainung 66
HHE 3 2014/5/24 HE 66 57 314081,2784346
Wanli 3 Tainung 66
ZE 4 2014/5/28 5= 66 5f 313948,2788305
Jinshan 4 Tainung 66

= HESERRRERE

PREFE RS H 2B HE IR - TE /KRR A - DUES T E T B - BEIRERE
g EL (potato dextrose agar, PDA ) DL 25°CEARGIRIE NESE » Bt HEERIERRHE -
ML EREER PDA ®REEVET R - lEE BRI ERHEM - S HEHE
SEUVNRRE R - BIR Water agar SPARET R » BEAERIRR I REE 5T E 358
DL 0.05% tween 20 AR e H - #8EEfZ 100 mesh [EREAGEIE % » L 0.05% tween 20
VAT TR 25 107 spores mL™ fi§ A -

ItkET R (4A%) MasmEEEE 10 5% 5% 57 57 - G 66 58 »
1557 ~ pkiE 2 58 5bkE 3 9f3k 6 HEEmiE » iR 3 HEEH SR ERE AT’

(10° spores mL™" ) DI/ N | L BRI 2 bkEs 1 - ST H A A SR TR
s o AP ERSE 2 1W 8% (Randomized Complete Block Design; RCBD ) » /[N
HifE 7 m® (1mx7m) - fEE 28 t - 6 I » 3 E 1T - $EHEMR 30 ~ 45 60 K 75 Hi
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TR EREEN A - Wt E PR  HEE Rl LSD B %4 2 7347 ( Fisher’s
LSD test ) 2% BB FERK -

= HEREHHREEERANR

2014 4EEIEHLT S RE T (E R i A B R et (GPS B (7 fE
(TM2 TWD97) : 3140582784378 ) + 43Ik 96.5% kAl ( T2 1y AR
/NF] ) 200 kg ha!  96.5%E BRI 400 kg ha'! ~ 40%EE(LHE (T ERAF)
200 kg ha™ ~ 40% & {45 400 kg ha! FzE+ 1K (S EAEIE A EIRAF ) 1,000 ke
ha! LUK R B R S IRA - ST TR R S R A R R - B
RS R BEET  B/NE S0m® (Smx 10m) » Fk 6 FEH - 3 B - AT 1 (H
FISEEAT 3B - i oWl IR Rk - BRIRRT S NESE A 50 R o TR
PR » A ERILL LSD B 45 E (Fisher’s LSD test ) 737 g B FEIA K o

 BrAEMYEHEERRIEIR

2015 b @b (BN FEE (TM2 TWD97 ) : 314087 » 2784392)
TIBILL S0%MRE R PRI B ( RAHLE AR EIRAE ) iR 1,000 £ - 10%IE
SRR (EDERR B ETRAHE ) FifE 1,500 £% » 60% 25 nRRIEME (GRS
PRAE]) FikE 2,000 &~ 40%[EHE R MEHE (BREERROAEIRAHF ) ik 1,000
&%~ SR G AL (IRAKELEZEATRAR] ) FifE 1,000 %~ S0%ff AT B )RR
Bl (EREVRHE R EIRAF] ) FiFE 500 (55 5 x 10 cfu g ALK SFAUATE Al

(B AT R AR ) AIEMER B RE 400 (5 R 3 - M1 DB TS 7R SR - TS

THEM B H R DA - SRR PER S R WG - /NEHERE 18 m® (3 m
x6 m) - 38 M - 3 EE - MfEK 45 HETHE -3 - FRHER 7 5 - H#HiE 3
X B NEHZER 8 L DIEJEERIE N E e =5 - B — X 2ERT A
SR E 14 HE—X » FRPERHFE 50 #k - STEPIRRR | EERELE/NE
%6 m’ K 24 BRHEE » DUETRE (MERE(EZ 10 g) S BITEHLE m L E(E.2 s E
BRZHEERFECEEREE - DI/ NEREGRIRERAEHESR - SBER
LSD B AR E AT 25 e B R -
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Rt

- HEERAAREEREERE

H Bt BRI T EH & 5-7 2K - FHEHI 6 A MbiaHREERR - 7 H
b PEERILRSE BT - 8 B MISRIRATE 55— EFESS - RIEARERERA]
2E 40%LLE ([ 1) o A pEfe (e B mE s RoR - IR KAl A
proess R (55 - 2013) - BEfEfR R HBRFIERS 30-60 H - HLn R R E2
FEREFE A RIBHAG IR IR - RS RHRE DT ROTRIEH - WEREYE R EZ [
[FIRF RS R EE A M — R ] IR RS e 2 25 -
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Fig. 1. The trend of sweet potato foot rot diseased incidence
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= HESERERERE

BERLREAS 10 5%« (G 578 - G2 66 5%  BRIE 1 9% - HRIE 2 BEALHNE 3 B
% 6 AT ¢ PR HHAEOREIE TR 30 FIFIZETBRTR - HoPDUBKE 2 BERERGE
S19 T » SLERMEETBIRSIL 1%-23% - B4 S RRERGL AW AL 45 60 EI7H
#EE R 66 BERERTEE 31%MAS B 57 ROKE 3 BRTBAER S8% AL « Heaptd
BT 68%-88% « SH 2 REEIEET 1 5 75 FlAHE - G 66 RHE 3
SRR ARy 62 e T3V AL 2 0  HRIE | 3%~ B 2 B 51 10 BT
TSI 98%-100% HBREREGS 2 0 - IERIREERR - A 57 RHE
80%1 8 LA # 2 - B ARBE R (R 2) « HASRIEI AR (1% 2013 ;
#2015 $ERHETHANR  (BILAGES 66 SURMBRLUIEL SFE IR R
- % BTSRRI 2R - (BN RIEEE - (BRI TG e
TEDIEEE - SRR R - BUE 2 YA R A AT - SREPRA
[ 2 B FT D B RO+ (LAEIBAE P — 2 R I -
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(63)

Table 2. The diseased incidence of six sweet potato cultivars inoculated with Phomopsis

destruens
Ghe Il
Diseased incidence (%)
Culti

e 30° 45 60 75
PRE 1 5% 23 b 57 cd 87 ¢ 98 b
Taoyuan 1
MEE 2 5f S51lc 76 d 88 ¢ 100 b
Taoyuan 2
MkE 3 % 5a 37 be 58b 73 a
Taoyuan 3
B 57 9% la 17 ab 58b 80 ab
Tainung 57
B 66 5E 6 ab I1a 3la 62a
Tainung 66
B 10 58 12 ab 29 ab 68 bc 98 b
Tainung 10

f O EERHE -

Y RTT RS FREIRIE 28 Fisher o/ NgRE 72 BT HIBRAE 5%k R AR -

* Days after inoculation (Days).

¥ Means within each column followed by the same letter(s) are not significantly different at 5%

level by Fisher’s protected LSD test.
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= HIEREHHEEERANR

TR R 30 HEMAIAE - =5 2 EHE 1 X 27 K )R
FRE . AREMMEE SR 27 AL 4 BEEERE LA £8 A 20 H
96. 5%%[?2'—‘"&**@ 200 kg ha ~ 96.5%EEMUKTE] 400 kg ha' + 40%E A (L85 200 ke

ha

+40%E A LHE 400 kg ha! K+ 751K 1,000 kg ha™ pE B 53 B 43%  27% »

53% ~ S1%J% 52% » ¥R 46% » HEETHEREUR 96.5%HIZ R 400 kg ha™ R B Bl

/\\

H#

JE%.EE

BRE AR SPaER 58.7% (I8 2) - nl{F Ry H S8R0 M R e Al L S

|

o

70~

60 -

50 A
40 A
30
20
10
0 -

D200 D400 C200  C400 MIOOO
i

Treatments

IHEES
Diseased incidence(%)

2. T 3pE B S L TR R 2 8228 (D200 By 96.5%:E & k1 200 kg ha™!

D400 5 96.5%3E [ (ki 400 kg ha™' ~ C200 B 40% 5 & L#5 200 kg ha™! + C400
Ty 40% A E (85 400 kg ha™ ~M1000 7 17K 1,000 kg ha™ J CK gk i -
ST RIS RS Fisher i/ NFEE 2 R HIBRATE Sk 2 RARE - )

Fig. 2. Effects of different soil treatments on foot rot disease (D200 = 96.5% Dazomet 200

kg ha™'; D400 = 96.5% Dazomet 400 kg ha™'; C200 = 40% calcium cyanamide 200
kg ha'; C400 = 40% calcium cyanamide 400 kg ha'; M1000 = magnesiumu
chloride 1000 kg ha™ and CK = water (control ). Means followed by the same
letter(s) are not significantly different at 5% level by Fisher’s protected LSD test.)
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B BEMEHEEERAER

DL 50% {88 [m Al M Bil<E 8 MiliaaE M e - pEHitk 28 H & — RKEEGE
R BIEHBRRI T 2.7%-14.7% » FERE 15.3% 5 Hrh 10%IE5a AL R
1,500 5 ~ 60% H 5578 al IR BIRETE 2,000 £+ 40%[8E ] IR BIFEE 1,000 5 K
oo B R A LIS FRIRR R 500 (5 PR M - RERRRIT ARy 5.3% ~ 2.7% ~ 5.3% ) 2.7% » &
B IREEEE  0 - BB — N 241% 84 HERERGR » S BRENH 35%-81.7%
EERYAIR 88.3% 5 Horft S0%HE [l r R MR BIMEE 1,000 {5 ~ 10%3E 7o FlIZLAF T
1,500 i ~ 60% H 75-& Al IR M B 2,000 5 ~ 40%Je8 rl R MR B EE 1,000 % K
no R A LI S R 500 (SRR Ry 55.0% ~ 51.7% ~ 35.0% ~ 35.0% k%
50.0% - EELYINE 88.3% HEHE AR (£ 3) - HARERR A HFEHZE =K% - K
o AT SR RE R R AR SE - Hr DL 60% H & rlE MR AR 2,000
5 Ko 40% g e r R Bl AR TR 1,000 (550U - W B 22 PRI R 2R Ty 35%
HHERE IS 88% - R iR ia B fX e FH ARV B RAF IR UR - (HAEEE =K E 28
H R ER B PR TS » BUET AT S Sl O s IR I FH SRR DUE (R R EE R Fr i 2 PR
5 -
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3% 3. R R H R RR AR E

Table 3. Effects of different fungicides treatment on the incidence of sweet potato foot rot

disease
s S A R F R S R
w Diseased incidence at days after first treatment (%)
Treatment
0* 14 28 42 56 70 84
50% %2 [a] ] VR K 7 0 0.7ab* 12.7bc 16.0bc 16.0b 36.7 abc 55.0 ab
(50% Iprodione WP)
10%3E T LA 0 0.7 ab 5.3 ab 87ab 12.7a 18.7 a 51.7 ab
(10% Hexaconazole EC)
60% H 25 nl 1B R 0 1.3 ab 27a 40a 53a 133 a 35.0a
(60% Carbendazim WP)
40% G HE TR R 0 0.7 ab 53 ab 4.7 a 11.3a 14.7 a 350a
(40% thiabendazole WP)
nEB+E S LA IR 0 0.0a 27a 4.7 a 153ab 313ab 50.0ab
(Phosphorous acid)
REEARET 50% AR R 0 07ab 147c¢  273de 293c  487c  8l7c¢
(50% Bacillus subtilis WP)
AL ZEFAEEE Al al iR 0 0.0a 10.0abc 213cd 28.0bc 347ab 71.7bc

KI5 x 10° cfu g ™)
(Bacillus amyloliquefaciens Al
WP (5 x 10° cfu g™))

$HROK) 0 2.0b 153¢c 36.7 ¢ 393 ¢ 62.0 c 883 ¢
(Water control)

C B KSR EH

Y EHTHSCFBEEIE RS Fisher i/ N 722 BT HERTE 5%k HEZSABHE -

* Days after first treatment (days).

Y Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher’s protected LSD test.
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% S i T B A S SR 1Y 11,601-19,511 kg ha! » B EfAEIIF 9,803 kg ha™
HrR R [E] 50% AR EIREE 1,000 £%  10%IETE AR 1,500 5~ 60% H 25 %
AR EIREEE 2,000 £ ~ 40%JE3 16 AT MR B 1,000 (5 K 2 fUAR i S AR 400
e B E 16,501 ~ 17,994 ~ 19,511 ~ 18,728 J 15,313 kg ha™' » £ 95%(EMBERT
B B R (£ 4) - LR8N (LEBEERER T R RMEE RN - EE
WA EREHEH 325 - TERFEAESE - nfRHE i H IR R IRESR - H
REEDRER 30 H > RIERERGE B - EREERZVE - HIFEENESH
RSB R T A IR = R BRI EEA SRR - HEEE
A5 FRHFER > AIRE B HAREEIRI R ERE - B/ NEEREREILE R ZE - BE
/N E B R RN

fra S EE S R > AREERREEEREOTE 1 ([ H AR EER
M ARGAEZER RIS B R 45 KRG - FERRIGE R R A LA
R R#BIRYIEETT - DaiElg 7 K fefT 3 R o RS 21 K HEHFE 4
AZAEEISENE - HEBEfGRE - VAR R AR - RIERR
INE 35% (£3) - Enlt—HATEEEERG IR ERLAEREREZRY  HitHE
PRIBRZIRE - AGREERIEI 53 BIHEK 1.6% K 0.9% (£ 4) » RRERIRGAER
5 > WRRERIATRE R A8 - ZEVIACARE R - Ib—FiE B e G ERT
T o METE R SERE M2 4 (R S A e R B Tt SE R B R R R B PR R 2
IR EEE - R EEE D IERET
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Table 4. Effects of different fungicides treatment on the incidence of sweet potato foot rot

disease and the yield of sweet potato

J

Treatment

HE—R e
N HTES
incidence of foot rot
discase at 84 days
after first treatment
(%)

TR FEILE
yield of sweet
potato with foot
rot disease

(kgha)

[EREFESEE  EEBRIRSRT
yield of sweet loss rate
potato without
foot rot disease

(kgha™) (%)

50% 44 [F] ] R 7
(50% Iprodione WP)

10%3E s Al ZLH
(10% Hexaconazole EC)

60% H 73 AR MR
(60% Carbendazim WP)

40%JEZ 78 PT U ER Fil
(40% Thiabendazole WP)

GRU 2. o =R e
(Phosphorous acid)

50%o EAT B AR IR
(50% Bacillus subtilis WP)

ALY 2 AR B AL AT
TERIRIS > 107 cfu g
(Bacillus myloliquefaciens
A1 WP(5 x 10° cfu g™))

HEGHH K
(Water control)

55.0 ab”

51.7 ab

35.0a

350 a

50.0 ab

81.7¢

71.7 be

88.0 ¢

1,368 a

2,123 ab

308 a

179 a

1,477 a

1,940 ab

1,852 ab

3,538b

16,501 abc 7.7

17,994 ab 10.6

19,511 a 1.6

18,728 ab 0.9

13,985 bed 9.6

11,601 cd 14.3

15,313 abc 10.8

9,803 d 26.5

©OEEBRIRRR = TEEEINE ((REEEEDLETETEENE ) < 100%
YT RSB E RS Fisher s/ NEE 72 BIEHIBRAE 5%k e BB -

z

weight of sweet potato with foot rot disease) x 100%

loss rate = weight of sweet potato with foot rot disease/(weight of sweet potato without foot rot disease+

¥ Means within each column followed by the same letter(s) are not significantly different at 5% level by

Fisher’s protected LSD test.



H BRI S A A BT e R P ia T o b 3% (69)

>

52 SRR

EEE - 2014 - BEICELHFEEEERRN KEZIEW 25T - BN EE RS Y R
B AR A LR L

TEIRR ~ BIEHfE ~ ARG - 2013 » HEERER N 2 R A E H 3 a2
Pt - ARG T 55(2) :25-34

EIE  HEE  GEEE - BEC - (REDS - 2012 o [ Phomopsis destruens 5 .2 H
R - THYRE g T 21:47-52

w7 MREFE - FRBEE ~ (DT - 2015 - HEREIER.ZHE - RIREE K
g o T < BB EY E R P ahT R & 5T 87-98 -

sV BT MEFE > AR - #EER L TS - 2016 © HEERLEINE Phomopsis
destruens 4 PRFFE K FHIBFAIISE - BEEZEMIT 65(1):45-53 -

Lopes, C. A. and J. B. C. Silva. 1993. Management measures to control foot rot of sweet
potato caused by Plenodomus destruens. International Journal of Pest Management
39(1):72-74.

Lopes, C. A., P. Boff, and V. Duarte. 1994. Foot rot of sweet potato in Brazil. Pesquisa
Agropecuaria Brasileira 29:1407-1410.

Ray, R. C. and V. Ravi. 2005. Post-harvest spoilage of sweet potato in tropics and control

measures. Critical Reviews in Food Science and Nutrition 45(7-8): 623-44.
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Research on Ecology and Control Technology Development of
Sweet potato Foot Rot disease

Wei-Bin Chang * and Kuo-hung Chuang*

Abstract

The purpose of this study was to investigate the incidence of sweet potato foot rot
disease (Phomopsis destruens) in the northern Taiwan, to evaluate the benefit of soil
sterilization treatment, select resistant varieties of sweet potato, and to screen fungicides
and non-pesticide materials for controlling. According to the field investigation at Jinshan
District and Wanli District, the disease incidence of sweet potato seedlings increased
quickly in early July and finally to 46% before harvest. The screening of resistant varieties
against sweet potato foot rot disease showed that disease incidence of Taoyuan 3 and Tai
Nong 66 was lower than the others each but still 73% and 62%, respectively. And thus no
disease resistance was found. Soil sterilization treatment with 400 kg ha™ of Dazomet for 1
month prior to planting significantly reduced the disease as compared with the control, with
an average control rate of 58.7%. We found the chemical treatment with Thiabendazole and
Carbendazimat had better control effects with average control rate of 60.3% before harvest
and the average yield increase of 91%-99% as compared with the control. The Phosphorous
acid treatment induced disease resistance within 30 days, but later the disease incidence

increased rapidly.

Keywords: sweet potato, foot rot disease, soil sterilization treatment, screening of

fungicides, resistant varieties

' Contribution No.486 from Taoyuan DARES, COA.
% Assistant Technician (Corresponding author, wbchang@tydais.gov.tw), and Assistant Researcher,
respectively, Taoyuan DARES, COA.
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