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Occurrence and control of Fusarium wilt of Chinese water chestnut

Zhu Zhixian? Hu Xingming’ Yu Cui’ Deng Wen’ Huang Junbin"

(1. Key Laboratory of Crop Disease Monitoring and Safety Control in Hubei Province, Huazhong Agricultural
University, Wuhan 430070, Hubei Province, China; 2. Institute of Economic Crop, Hubei
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Abstract: Fusarium wilt of Chinese water chestnut, Eleocharis dulcis, is wildly distributed throughout
E. dulcis producing areas, and it is one of the most important diseases, which has become a major limit-
ing factor for E. dulcis production. In order to control Fusarium wilt of Chinese water chestnut, the dis-
ease occurrence from 2010 to 2012 growing seasons, evaluation of E. dulcis cultivars resistance, com-
parison of the inhibition of different fungicides, and pot and field trials of corm fungicide treatments
were studied. The results showed that symptoms of the disease were initially occurred in the middle Au-
gust. Because of the appropriate temperature, late August to early September was suitable for the dis-
ease, and it began to grow slowly. Late September to middle October was the peak stage of the disease.
The disease index of the three years was significantly negative correlated with temperature, but has no
significant correlation with relative humidity and rainfall. Shayangqi, Zhaoqingqi, Shaoguanmabaqi and
Guilingi-1 had a relative strong resistance to Fusarium wilt in two year field trials. The four fungicides,
10% difenoconazole, 25% carbendazim, 40% flusilazole and 25% azoxystrobin, were benefit for E. dul-
cis corms to germinate. Two months after provisional planting, corms treated by carbendazim and flusi-
lazole still had control efficiency of 22.3% and 27.0%, respectively, however, both azoxystrobin and di-

fenoconazole had no control efficiency to this disease.
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20 g, ZE/KEA 2 1 L, 121°C F KB 25 min.

XA - HP400G-C BOGHRIEFRAE , RO A
A BRZA F] ; SW-CI-2FD AU TAE G, I3 I3 i o
(a3 YNGR



24 PSUUiE s

EFERZ R A BN A B R AR 309

1.2 Ak
1.2.1 FFEAEZERWERATEEZ

20102012 EAFE 255 oA K WS, BHAETE L
A4 P XL 2R3 o R S i 3 B S B2 5 4 2800 A
e, A H R FHXT A 26 S BURE 2, AN sl
100 ¥EZESE , [ &3 400 3095 et b A5 A 259 A 9 1 10
PEA, FERG 10~15 d PR 19k, H B 228255 [ SR/ HG
T, ORI H AL e MR BRI 9 , AR 29
ZEFPRC S MRS B 40 EE SRR R - 0 2
To AT WARGAE 5 1 4%« 9 2P B i B A R 25 FF 4K
1%~10% ;2 9% - I I 2R B0 MR ZEFF A 1%~
30%;3 9 : KIREFTEL AR ZEFT AL 31%0~60% 5
495 RIFZEFEO SR ZEFT 4L 61%~90% 5 5 9.«
RIRZEFFEL 7 B AR ZEFT R 91%~100% . FTE+5
=3 (B DIRHREO R IRI) /(PR SRR EO I
SPRPN) <100, G TR AL X E AL R
Pt S B AR L B R R H S R
RYE— H Z 285 8 B | 14 B, 20 B 22 A4 Bk
AREERTS
1.2.2 R F) 255 Ja Al b 46 £ 9% 69 S0 LR

2011 412012 4F7E 1048 AR i) 5o ik
BRI 2 AR 2R 25 2 A T E 1) Bt E A T 2R 5
BURTEITERER , 132 36 b BE, A4S A 1~ b
R 3 RE S, 108 /X, BENLIX 4L HES , B4
/NX 8 m?, HAR/NXJE] BE 1 m a8 (X, 44E 3 H
THEEHNMEL 4 A AR ER, S Ahak
FBAELIS , T 6 3 JRRE 45 i 119 22 53 1 B A A 4
AN R SE B SR (R By 1 2255 8E 9 H 4]
SR =T BRI A 05 A A 60 AR EESE L IE SN/
X 22T RG220 & bR R, TR R HE AL
25 PG SRR PO M 2> AR E - R BT (high resis-
tance, HR) : J55 15 F5 21 0~5 ; F0 (resistance, R) : 955 15
850 5.1~15; 731 (moderate resistance, MR) : J5 155
#15.1~20; "1)8% (moderate susceptibility, MS) : J 1

S820.1~25 ; 8% (susceptibility, ) : T 650 25.1~

30; E/E% (high susceptibility, HS) : i 1H 5 50>30,
1.2.3  Bh9K 25 7 9% R 1A TFS 69 1 2249 4 4

K 22 K 2k i 4700 5E (Freeman et al.,
1997) , FHTCTRZCHE: 12 Bt 24 50 BE i 5 5 AN )ik
JE 55 25 PDA S, RIVFRURE e | R - GRURE R | s R
fit = MR BE A 100,10 . 1,0.1 F10.01 pg/mL, [k
FH BRI | LA, T SR Rk FFY e - DR AR | DU SR s
WM 100.50.10.1 F10.1 pg/mL, 56 R W H
1 000,100,101 F10.1 pg/mL, fik Wk - Z 5 R E Ky

0.6.0.4.0.2.0.1 F10.05 pg/mL, Ji M i ¥ i 4y 20,
10.1.0.1 F10.01 pg/mL , DRI R R B R 8 16,4 .2
F10.1 pg/mL A9 PDA A - B fL S d 9 EA% 6 mm
PR 2R R AR e R R A S IR, T 25°C
fE R R A IR, 7 dJa 2 38 SO 2 R VA
e TR BE 2R o AHXT TR 36 = (4] BR PV B
BT EHR) - (AP V% B - 2423 HAR))/
O BRTRI VK ELAR PR 22 B B AR ) < 100% o B2 77V B
4 X BIAEL R o, TR 22 A A AR 0 ) 538 R AR 20
SRAFAS A FE RN TS H 7 RE A SE R B ) ECyo
(50% effective concentration, 22504 & &) , 114
R 50% B Xof oL AR 0
124 BRI E aH AL

FEARIRI 1 HH 25% Z 7 R 500 15 . 10% 2K ik
FH IR 1 000 159 . 40% FrUREME 8 000 175 1 1 25% 1
PR 1 000 15U 4 Fi 24550 433 b 21 AT XL Fvb v B
RI PR 20 2235 BRZE V2R 12 h )5 BT
W, LA K AL BRAVEXT B B PR 3R .
BRAEE T 121°C K 2 h, G & 2 A0, e A~
38 cmx30 cmx13 cm BRG] — 24 70 kb 2 1Y
SAZESFEKREE I mT Bk . FRREHLIX A HES 24~ H
JE TR 2SR ER R R
1.2.5 5 A F23R Z W )R I

TEH] F R 4 R ), B b 2450 BEAI LA FEOR /N
AR 30 2ESEEREE IR AN 12 h RT3 A
T RIEE NV TR 2R TS AR R R, AR Ah P
3SRELE ., 4H LR EN, S AP A BN HR
JE A R R R RSO, TR ARG A
JoAt e & A T AT 5 AR 2555 1 A H R
L, PRI AN [R] 245 7 A 6 2255 A 22 I B VR RICR /)N
X AL 30 m*, 3 154 /INX BEHLIX AL HED , 2255 50 B
SN Rl Z o BER o BERS 2 A R
SRR B A 60 MRZESERG 22 R A 0L, F A
25 2 A B AR 7 36 B8R AR B ¥ R = (O] R
S TR TR AR B I TR A0 /5 B TR TR %< 100% .
1.3 #HESHT

K HI DPS 3.01 F\x 85initt A 777 2253, HLSD
AT AR BRI () 22 5 BB A . SPSS 19.0
A Pearson AHIC R B HT 2SN 25 ) & A sl
H5EGHF GREE AR )RR

2 HER55H

2.1 EEREFHERITEZSH
2010—2012 4722 F Ak 22 H (8] Ji 17 0 A 45



310 LI N7/ A= S 1 454

FWT, 3 AR [A] TH A F A e A IEA —E, 2 T 8 H
AT IR AR TR BER (30°C e ), — HAL T
TR A B, RO ARZE R AR S 28 1 55 Al 5 8 H
NRI—9 H bA) il S L (25°C A A ) W E T IR 22
@I, FFB A AR R SR, ZEAT 1B L B

25 —a— 2010 —m— 2011 ——2012
2
Eoot
Q
5
215 ¢
2
(o)
10 }
)
u
o5t
&=
0 x —f

9 A T AI—10 A A1 A2 A A 1 e S, R PR R
Mg, HA s B, DR BT IR RG2S , LS
WA RRAR OIS, L BATBR, S B AR A L s
R A LERRIE I 2L Rk . L) i &
A EAWHE OB R R m — A (K1) .

07-25 08-01 08-08 08-15 08-22 08-29 09-05 09-12 09-19 09-26 10-03 10-10 10-17 10-24 10-31
H# (H-H) Date (month-day)

E1 20102012 it A AR EEFHERBBLENE

Fig. 1 Disease index of Fusarium wilt of Eleocharis dulcis in Tuanfeng County, Hubei Province in 2010—2012
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Fig. 2 Meteorological factors in Tuanfeng County, Hubei Province in 2010—2012 during the investigation stage

of Fusarium wilt of Eleocharis dulcis
A SR B: AN ; C. RS, A: Temperature; B: relative humidity; C: precipitation.
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Table 1 Evaluation of resistance of different cultivars to Fusarium wilt of Eleocharis dulcis in 2011 and 2012 growing seasons

2011 2012 2011 2012
fh WSS PURRN RIS BoRRRL | R R BORSN  WREEEC BORSN
Cultivar Disease  Resistance Disease  Resistance Cultivar Disease Resistance Disease  Resistance
index reaction index reaction index reaction index reaction
RYuH 25.8+6.1 & 40.0+4.6 T ilE 16412 i 24.2+0.0 UK
Dongxiangqi bed S a HS Xiangtanqi bed HR abcdefghi HS
BrEF-2 17.4+5.6 Tt 39.740.0  EI& R 29.8+2.9  JEE 24.0+3.5 Hh
Xinjiaoqi-2 bed MR a HS Changdeqi abcd S abcdefghi HS
—YI3%-99 8.0£0.8 b 37.542.5 [ FRFH 18.9+42 g 23.4+3.4 Hh %
Sanjiangqi-99 d R a HS Baoyinqi bed HR abcdefghi HS
HEMAFE 21,0432 & 35.6£0.0 K WP 16.0£12 ¥ 23.4£0.3 I
Dangyangqi bed MS ab HS Liuyangqi bed HR abcdefghi HS
YELNE S 552416 ik 33313 EK I 152449 ¥ 233433 L
Wanjiacunqi a HS abc HS Suqi bed HR abcdefghi HS
BT RGE 40.843.1 i 328491 K I 15.0£1.3  $ifk - -
Lianjiangqi ab HS abed HS Tuanfengqi bed R
NP 17.6£7.2 CEET 320413 K RS2 18.2+4.8 i 21.5%1.1 gk
Jiangxijiaqi bed HR abcde HS Gulingi-2 bed HR cdefghi HS
RS 6.8+28 U 31.6£7.9 K ) 19.6+3.8 i 21.120.7 HhRK
Ziyangqi d R abcde HS Yangdianqi bed HR cdefghi HS
Pl 8.243.1 ek ] 29.2+0.0 R alFE-1 17.047.3 it 21.18.5 HhRK
Lushangqi d R abcdef S Jinshanqi-1 bed HR cdefghi HS
Hr S 33.849.3  EK 29.1£0.0  BR Silies 21.6£7.8  HUK 19.32.5 CRET
Qizhouqi abcd HS abcdef S Hefeiqi bed HS defghi HR
JUUEYRESE 10,6425 eIk 289+0.0 &N | FESF 17.6+4.7 ¥t 17.8+0.9 Hi
Guanxiqi bed R abcdef S Xiaoxuangi bed MR defghi MR
—YI5-98 7.0£3.2 ek 27.9+0.0  JEE S 38.6+11.6 17.8+4.2 Hi
Sanjiangqi-98 d R abcdef S Pingxiangqi abc HR defghi MR
ERCES 13.0£1.7 PO 27.5+66 YR R EE S 23.042.7 UK 16.7+2.0 i
Taiwangqi bed R abcdefg S Hezhongqi bed MS defghi MR
LR 13432 PUR 269836 YR N 13.0£2.5  Hik 16.0+5.2 it
Anhuiqi bed R abcdefgh S Yuganqi bed R defghi MR
TN 16.4+1.2 bt 268+112  JEYR HMTE-1 10242.9  PUF 15.042.3 P
Caozhouqi bed MR abcdefghi S Guilingi-1 cd R efghi R
ATRSE 20.4+7.1 HhUEK 256452 R DI E 14.6+48 PR 14.4+8.8 ER ]
Yuganguaiqi bed MS abcdefghi S Shaoguanqi bed R efghi R
TPEILITSE 13.020.8 B 255428 AU BEPSE 10.0+2.0  HUW% 14.4+2.1 ek
Jiangxiqi bed R abcdefghi S Zaoqingqi cd R efghi R
fii P 35.8£13.9 K 24.240.0 UK s 11.8+4.4 U 12.8+0.0  HifE
Yiyangqi abcd HR abcdefghi MS Shayangqi bed R fgi R

RHBE P REARER . [P R F R 7R 2 LSD I IR 1 P<0.05 K V-2 57 B . —: ARRS S HURIEFI A% .

Data are mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by LSD test. HR : High resis-

tance; R: resistance; MR: moderate resistance; MS: moderate susceptibility; S:

cultivar isn’t included in the evaluation of resistance trial.

susceptibility; HS: high susceptibility. —: the
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Table 2 Comparative the inhibition of 12 fungicides to Eleocharis dulcis TF5

Esnepl BT R r ECs
Fungicide Toxic regression equation  Correlation coefficient — (pg/mL)
10% KTt H 2R 10% difenoconazole =5.24+0.36x 0.9998 0.22
55%HEME - Z T R 55% silicon azole carbendazim ¥=5.86+0.46x 0.9549 0.24
25%Z 1 R 25% carbendazim y=6.74+2.88x 0.9432 0.25
A0% HAEME 40% flusilazole y=5.44+0.74x 0.9811 0.26
30% A ik H F L - N ERIE 30% difenoconazole - propicondzole ¥=5.10+0.48x 0.9925 0.63
43% )M 43% tebuconazole =5.09+0.44x 0.9991 0.64
20.67% % - SRR 20.67% flusilazole - famoxadone 1=5.06+0.80x 0.9824 0.84
50% KR MR 50% imidazole quinoline ketone y=4.13+1.84x 0.9954 2.99
70% H JA7 5 2 70% thiophanate-methyl y=4.20+1.36x 0.9977 3.88
25%WE H TG 25% azoxystrobin y=4.70+0.49x 0.9554 3.98
4% G PRI 4% tetraconazole y=4.15+0.95x 0.9598 7.86
20% — W[ 20% triadimefon y=4.49+0.48x 0.9023 11.68
R3 FEIGFHIAGEEFRED KA ERKE
Table 3 Pot and field trials of different fungicide treatments on Eleocharis dulcis corms %
ZAARE Pot trials K HREE Field trials
HASESERE WP Rk
247l e i MR RRE BAACR
Fungicide The corm The corm Emergence Disease Control
emergence rate emergence rate rate incidence efficiency
of Tuanfengqi of Shayangqi
25%Z B R 500k 90.00+ 93.33+ 100.00+ 25.33+ 2232+
500 fold dilution of 25% carbendazim 0.02a 0.04 a 0.00 a 6.35a 14.00 a
107Kk FH R 1 000 158 86.75+ 91.67+ 98.89+ 33.61+ -
1 000 fold dilution of 10% difenoconazole 0.02 a 0.04 a 1.11 ab 5.00a
40% FHAEME 8 000 5 80.00+ 91.67+ 95.56+ 23.84+ 27.02+
8 000 fold dilution of 40% flusilazole 0.04 a 0.04 a 2.94 ab 347a 576 a
25%"E R 1 00017 83.33+ 96.67+ 98.89+ 25.87+ 433+
1 000 fold dilution of 25% azoxystrobin 0.04 a 0.03a 1.11 ab 4.26a 29.35a
T 7KK R 61.70+ 85.00+ 94.44+ 30.97+ -
CK 0.06 b 0.06 a I.11b 3.53a

e bR . AN RSB R R 2 LSD KRR TE P<0.05 /KPR B3, —: BRI, Data are mean+

SE. Different letters in the same column indicate significant difference at P<0.05 level by LSD test. —: No control efficiency.

2011 4905 T 78 AR I 155 45 54 L 2010 4
201245, AT g i T 2011 4w 2 A= wiil (8 A L
AT 26.96°C ) i HE 2010 4F- (8 H I A)F
PVRLEE R 31.47°C) A1 2012 48 (8 H 1) F- 348 BEHy
29.20°C)IK, BIE B T R . b R IR EESEAL 25
995 3 AT I I HE B TR R I S RORE DG, A AR
(K97 175 5 K05 A X T R A R 8 I 8 3 AT DG L 1B
JEXT 3 AR E R AR E R AN LR G AT
FUACHIFST A B, TRLRE (Ao A B A I i oo 3 1)
XA — B, U R B SE -1 R
ZRMI R, 2 BN 2 H KRR, R 25 A

SRR BB TR E .
AR AT R R S S R
FiI AR SRR S A B 45 R, D
S EIRSE OGO ISR PRS- 1 16 2 4 19 FH 1) i
RorP R B AT BRI BCRE . IR (2
SO RS R R . AR (2013) X2
PR R URIA T BRI 345 i
SERPHORIOFIE 2 S, K HLHCRERT A 5 1%
Sl IS BRIE SN A 0, R, A A
VEA 7 R AT T M B A (EUEHE T
YRR 5 S R B B G J JPR



314 (i 7/ S TA = S 4548

G TG R R W52, T LARE 2% A )
FEMAR BT T2 RHIE

BREEZY A B AR g0 25 KB, 25% 2 R
500 57 . 10% ik B FRIE 1 000 £i5 7 . 40% T fik e
8 000 fF5 AN 25% M T 16 1 000 153 BRI A F 1A
FRUPEEFE A BB K H 24 A 5 42 15 2 R
FRAEME AL B AR X 2SR A AT —E BIA AR
4390 A 22.3% F127.0% , {525 P41 B 2080 SR o - 14 A
ik FH BRI b B P sk 2E RS AR R H 24 5 WA 20 T
BTARAR , AT B2 TRk HH 2 ) i T A ML
e S RS AR, D ER AR AR H i 2534
FREEB AN o T2 T RN TR, s TA L
I, FREME AR K R ML s i B N, BT AR S
X 2255 AR 22— PARCR . FEFPE T 24
FIALFRAESEBRZE  ANH AT ARG A0 2%, o mT Ui /b
BREEJEAE B b i 8, N 2255 7 5 . Ozer
& Koycii (1998) 5% & 30 FH WK It i A P 28 A 3k 25
& B IR A TR R T B 5 | 4 250 B A I 4 it
Ram et al. (2004 ) %38 oo b 1 A FR 2R FTISE R DR s b
FHRE B BREEXT A 20 A — i B TARCR (0 R TR
JE R W AEAE TR R A 4 R 41 b, i B k2E
KA JZ AR, 255700 5 A RE B A BRZE AR B R
FVER, DIHARCRAN AR, R BRI pH %
Y2550 1 h, R 3 B i ik SE 2 R B IR ASOR -
I, AT 4 ERZE 2 AL FR A B 1A 350 , I 75 B X 1%
IrEHAT A . W — P AR, I 255
J& TRAAEY), A B AR M AT, 2
Ak BRER 25 ] J R 1 & AR B AR e ) B
T BRI A B A A 2 BT A
FHRORANEL 3, 45 A e FHPU A R R A G
BRI I 1 T4 5 45 (Zhu et al.,2016) .
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