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Biological Properties and Fungicide Toxicity on Pathogen of Coix Leaf Spot
HOU Xiangyu', HUANG Shiyong’, YAO Jinai', XIE Shiyong', HUANG Jiancheng'"
(1. Fujian Key Laboratory for Monitoring and Integrated Management of Crop Pests/Institute of Plant Protection, Fujian
Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China; 2. Seed Station of Wuyishan City,
Wuyishan, Fujian 354300, China)
Abstract: [Objective]l Biological properties of Curvularia coicis Castellani, which causes coix leaf spot (CLS) on Chinese
pearl barley, and the control efficacy of 3 fungicides on the disease were studied. [Method] Effects of temperature, pH, light,
and carbon and nitrogen sources on the mycelial growth of the pathogen as well as the toxicity of mefentrifluconazole,
pyraclostrobin, fludioxonil, and their binary compounds toward the pathogen were determined. [ Result] The optimum
conditions for the mycelial growth of C. coicis were found to be 25 °C, pH 8, starch for carbon, and peptone for nitrogen with
no specific preference for light exposure. All 3 tested fungicides exhibited inhibitory effects on the pathogenic growth as
indicated by the toxicity indices of mefentrifluconazole at 234.83-fold, pyraclostrobin at 97.84-fold, and fludioxonil at 84.97-
fold of that of carbendazim. In combination of the agents, only mefentrifluconazole and pyraclostrobin were shown synergistic
in the antifungal efficacy with the best mixing ratio of 5:5 with a toxicity index of 221.85. [ Conclusion] Temperature, pH,
and carbon and nitrogen sources significantly affected C. coicis growth. Mefentrifluconazole, pyraclostrobin, and fludioxonil
were strongly antifungal against the pathogen. But application of combinations of these agents require further evaluation.

Key words: Coix leaf spot; biological characteristics; fungicides; toxicity assessment
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[oF5R & XY & (Coix lacryma-jobi L.), X
LEUA BOK ., B, JBARAFR (Gramineae )
HEE (Coix), RIELRMWAEIFMMER, A
AEENERMELL R, ERdE. Wi, =
ML A R e A R R R T AR 2
7000 hm®, AEF=E22.0X 10" kg, FEAEK, EMREETED
AT 5 b A Ak 0 T B A T, R
SR K ER R B B, ™ E N A (A R R
WT- . GME e ( Curvularia coicis Castellani )
RYLE T 5 R A B (Coix leaf spot, CLS) ,
SRR X EE R BRI, PR R RS 80 %
Db, dsEge TR, eEAaE e, B
i, ) BB 32 PR I S L R AR M B
BT IE S TS, AR 2R SOk TR RE i 2
WA H B SR G AREAME N BN R 2
FU R G X R 25 R, B S 2
SR, BIRRCRAE. B, B R B e I T
AW REE, PEAR T I BN T B v O B 24 )
BBV 1, R TR0 )RR 25 0 R va
HAHEREE L, [EAIREERE]Y ENE iRy,
E N LA T o e S TR E TR |
X 22 R I R ELAT NS O BT A R . i
A Aff 1 G TG Tk TRT A8 Ak V7 391 X B 2 I B 9 o I T i XL
Tl ( Cordana musae ) WIHIBIFTRL, I AIZZINFEER:
BEG B 97 16 RO B0 5 AR S Y SR 42 A K
FEWIN E T ) R A X 4 AN R X 72 B R A B
A X bk e T R T ) SRR L DA DAy bk e Tk R T X
M BERT A BAF R B A ROR, RSN BT T 14 F
A T R X 7 750 SR i L o 7 AR RS ( Stemphylium
lycopersici ) TH 224 K WMHIAE T, 45 R R W0 T i
XF A BRSO e o [TARBFRIA S T
MEFR TR (C. coicis ) BY AW 27 Rt S LB 16 24 3% 3
FIVEAG BB SE A R IR A AT o LABL ik ke 11 OC B 1)
LY BTt P R O D TR Y A A R, T SR
ETRE GAT | IbE AR TR AT L M TR S B IR 24 R 0 B
FREOFTPAT BN e E R MBS EFHRCR
1 AH 57
1.1 it

P25 500 S 97 % S IR Bk R B 24 (Mefentriflu-
conazole, — M, ELIHTRERINA T ). 96 % Mk ik
Bifig 52 ( Pyraclostrobin, 4 FENIGIRAEZE, YTI5K
FaAAL TAHBRAT ) . 98 % MG ZS (Fludioxonil,

ML, P AR S A BR A ] ), X R 25
1 98.1 % Z 1 R JR 25 ( Carbendazim, I BRKmE
LA A BRA R ) .

A3 B A N B UM BER B ( Cwrvudaria coicis ) ,
4 A8 R B2 B A ) PR 5 BT 43 B AR AT

fEiEE SR 5 DR A AT BlE (PDA ) Hig k.
B e Y 200 g I ATHE 20 g BRIE R 16 g\
LB FI7K 1000 mL, %5[C (Czapek ) 3 F5E . G2
3g. BEMRA M 1g. BRREE0S g, AL 05,
i R W4k 0.01 g, JEME 30 g, BUIRBHK 16 g, ZEIBK
1000 mL.
1.2 BEREEYFHFENE
12.1 BEMBBREH2AKGH A KK 5mm
BEARATALERATIUE SR 5 d W9 JR B 30 2k s DF G 1 1
PDA ¥ige o, 2518 F 10, 15, 20, 25 . 30.
35 . 40 CHERG TR, 6d 5 R+ 758 ki
WA AR, AEALEE 3 M, B 3K,
122 pHMmBRHA LA K FHhw BEHAEHNSmm
(4 T 45 A0 T A3 0.1 mol-L™" HCI A1 0.1 mol'L™' NaOH
WECpH 4. 5. 6. 7. 8. 9. 10 ) PDA J5F% I,
JRET 28 CHHIREE SR, 6dJE R 7 ki
WS EAR, RRAEE 3L, EE 3K,
123 AR AAMRRARALAKRNI 7 WEHRKE
95 mm B DEEE T PDA B3R sErp g 0 E T
AR AR (12120) 3 R
FOEIE AT, 28 CHERF, 6dERHATFK
SO RV AR, EACE 3L, 3 A ER.
124 TR#K. AR REABLAKG Y R
PLSR G HE 35 3y JEmb B A 3, O 35 53 35 v () JRE W
B HR LSE RVE Ry . ZENE . FLBE . AR,
TN [ A TR ) s 75 6 DAAS 57 Ml V5 5 7% B 1 A X TR
FBFEIHM T EEEENEAR. FRERE.
BE G R B oy R e 5 SR S RS R B, R SN [
R EE IR, UAE AR SR X, ol
5 mm B G AL TE GFE T AR IR . FIR B IR A ok
28 C 1SR, 6dJF R A 738 Ukl i IV B
o A3 m, THE 3K,
1.3 EASFHRE
13.1 EXtsmmRAGEGRGE)NE 5F4

T B 28 A K AR P e G R s it
W Tk BT % TR R 22 B R 1% o VR 2415 H 0.002
0.01. 0.05. 025, 1.25 fl1 6.25 mg'L "', JCHE#IESR
FF, #£ PDA B FRSEL N INA S R BRI, il R )
WEERY 5 24 PDA i3V Al . (TR BRTE PDA 4R
FaifblE g 4~5dJE, 5 mm MARTT LA T U TR
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X0 U I TR R B AN [ U VR 245 1) PDA Y
Morproe, REARFE3 N, ERE 3K, J5FET 28 CHIR
K%, 6dJa 558 SO o A A 5 35 0 TR 7 T
1o A 2 00 B A b B v X B 22 AE K A 0 o
B IO HOG K TR AR A O ) PR B EC
BRI HE 0 T 22 A R 2 /%= (X FRAL T V% B
-2 A BELH BV ELAR ) / (O BEZH A VR ELAR T DF
HAR) 1X100. T HFEE TI= (XIR255) ECsy/Btik 2y
F ECsy) X100,
132 EXtmmmBRA G &S MNKESERNE 5T
CE <0 W TN W VB~ 1 S i I R P a2 1 B = L
TR S TR T TR e g TR G T TR A g s i TR
P . b ok BT R 50 BRI G 3 LIRS, A
G YA ROE o TR B EE 901, 8:2, 7:3. 6:4,
5:5. 4:6, 3:7, 2:8, 1:9K M, FREREH &N
0.002, 0.01. 0.05. 025, 125 fl1 625 mg'L'; i
3R A4 BB R BC L A B, #2208 1.3.1 11
J7 1 T ) R G e B I 2GR R, IS EY
) PDA K 32 3 /Eas (A IR, BN AbFE 30, EmAE
3 BRI —3. EAR 5 mm BB PR BIHEM TS
AR, BT 28 C IR FE, 6dH
TFR M AR R AR, R 3
TR A A1 A B A BV B X B 22 A K 1 41 i 53 R g 4
S 2GR B ch vk B EC K AL FE R % cTC, Mt
ABOTE D, VK] ECsy BALE MARMEL T B IR
FILEERE (CTC): PFNEE S 85 TI= (AR 2571
ECsy/BtiR 25 7] ECsy) X100, & M 7] 52 bR i /145 8
ATI= (FRUEZGH) ECsy/ BB ECso) X 100, & Fit 71 #
Wi SH5% TTI=TIA X PA+TIBX PB ( TIA F1 TIB 433
EAR) A FIEAR A BEEJIHE%L, PA R PB 43BN &
e 360 v A% BRI A RO A e i) Ak R R AR
CTC= ( Z LA W) SEPREE S8 8 AT E B H 3875 )
FEE TTI) X100, HFEREDH . (CTC=120 MG
BAER, 80<CTC<<120 MAHMMVE, CTC<80 Jy#
BirEA )
1.4 BESHITESH

FH DPS 7.05 A iH 588 s mUH 7 #E L A S
IR EE ECso KA R0 %0, A Duncan’s 37 &
e 251X A P2 R 2 SR R AT 2 AT
2 ZRE5H5H
21 EYFHN
211 BEAXMNRBRRABLAE KGR 0 IR
10~40 C M F¥BEA K, 10~25 C W LE K
ETtmE A, 25~40 C H 224 Kl B2 NG

P 2238 TR KR 25~30 °C, FE 25 C &M R
22 R R, 15 TR 6 d BRIVE ELAE N 85.33 mm (5] 1)
SERFRW], o I Bl AR IR O 25 °C, W
g il B —E
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Note: Different lowercase letters indicate significant difference at 0.05 level.
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o

¥4 H 1% Colony diameter/mm

The same as below
1 FRIREXNHREELE KM
Fig. 1 Effect of temperature on C. coicis mycelial growth

212 pHMYmRAB LA KO ¥ m 5 ELE pH
4~10 1 F¥REAE K, pH 4~8 T 22/E K i 22 5t
s, pHO~10 WA KHE 2 TR W
WEH ALK pHA 7~9, 76 pH 8 54 T W 22 4 K i
P, Bi3% 6d B¥AE AR 80.00 mm (K] 2), 4R
WY, 2 i O R P P PR B, i AR K pHL
H 8.

90 ¢
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70 | e H ]
60 H
50
40
30 ¢
20
10 +
0

e

V& HL 4% Colony diameter/mm

pH
2 7R pH X R BB L KRR
Fig. 2 Effect of pH on C. coicis mycelial growth

213 AREAMGNBREALERG Y0 K1
BRI TR SR IR S Aot IR Ak
YRR, Hi3k 6d WK HRED N
8033, 79.67. 80.67 mm, HEZZRARE, HH
BRI SR T 22 A A I S S 25
214 XRHEARMNBEHHLERKOY R AR
iR (3R 2) R, R RAE b 5 ek IR b e
K, HARKHEEZZUIE. LIGER AR IR
WA AR R R, 5% 6 d WTAYE B4R 74.33 mm,
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Table 1| Effect of light exposure on C. coicis mycelial growth

Je AL FR VA EAT
Lighting condition Colony diameter/mm
4= 21 Full dark 80.33t1.53a
G IR # 12 h light and dark 79.67+0.58 a
4568 Full light 80.67+0.58 a

LY A THE A |8 26 R LB Ay 0 DAL 1 s 7 ik Ak 3
41, HEVE A R Y B T R IR X B,
w22 2R Sy e U Y B R Rk T VR AR KO R
AN TR IR I 25 S R L e R B DL AR R O R
(8 R S P B VR AR KO B e, 53R 6 d R H AR A
83.67 mm; FELARERE . 4 RVRE RGN R 40 A UTR 1)
Wik b, A AR K R B I T B TR B X R
S, T LA R A Ok UR A B 9% S R VR AR K
fiko BHUE, 95 B e A LR VR o JE# . SRR
RN
22 EUMIFEREREGABTNSHNESTE
REEER (£3) Bor, BLKA 3 Rl I
I B 5 A B 4 LA RS TR R B B, S
SR T A T SR B U, ECsy 4 0.0055 mg'L
B EOR L RN 23483 4% 5 FHUk g it wk ik

R2 TRKRARNFEEEELZLE KN
Table 2 Effects of carbon and nitrogen sources on C. coicis my-
celial growth

)R Carbon source 5 Nitrogen source

pisc WA EAT b3 [Epra=Res
Treatments Colony diameter/mm Treatments Colony diameter/mm
CK 58.67+1.53 ¢ CK 51.67+1.53 ¢
N
i 74.33+2.08 a R 76.00+1.73 b
Starch Yeast
e =
A 66671530 VIR 77.67+0.58 b
Sucrose Beef extract
o N,
L5 68.33+0.58 b ﬁﬁ&% . 68.33+1.53¢
Lactose Sodium nitrate
IR 60.00+1.73 ¢ A 83.67+1.15a
Malt dust Peptone
- i ER
HIH S
69.33+1.15b Ammonium 54.67+2.51d
Glucose
sulfate

Mg, ECs,50.0132mgL ', #IHEEUELZH RN 97.84
. BJE AN, ECso 4 0.0152mgL ", #f5%k
LRI 84.97 1. BEHIIX 3 Fh 2 50 Xof 5 2 S
WIRE M S T2 A, BARGMBEET .

®3 BUMBERPIAGTIES T

Table 3 Toxicity of fungicides on C. coicis

k2 2RI RS EHTTHE ECsy/ EVAE G 95% B (5 X [f R -
Fungicides Reagent type Toxicity regression equation (mg»L’l> Toxicity Index 95% Confidence interval/ (mg-L ') Correlation coefficient »
Me;iiﬁfi:fzole T::iéjllis y=5.8217+0.3642x 0.0055 234.83 0.0016~0.0191 0.9710
P%Eflﬁ%iﬁﬁin I\Teﬁfiﬁfifi y=5.5791+0.420 6x 0.0132 97.84 0.0088~0.0197 0.9931
Flffijiil uii%o?:t y=5.5861+0.322 5x 0.0152 84.97 0.0064~0.0377 0.9649
Cfrﬁiai?:lﬁfgl() Bijn?ikdnifes 1=4.9632+0.331 4x 1.2916 — 0.5438~3.0677 0.9724

23 EBEUMRFEFREEE;
WiE

23.1 FABEE vk L ekod B B BS F FReT B R R
AR e e 5ar sk e 4 g, U TR
5 bk e ok B TR TS R0 4L 1 9 AN AR 43 B T L 3
Xof 6 I B R B AR PRI AE Ak
ECsp 77 0.0035~0.0092 mg-L'; EA1HILE R % cTC
¥IRF 120, FrAFC LRI E . Hob 5057
o B 3R E T e W b, 3 R % CTC Ty 221.85, i
P S TR0 Ik A 55 it e Tk O TR 5 2L L £97) 55 TR W

BAFIKEIERANES

T BT I 0 B TR A AR PR ARG Y SR A AL
A B 515,

232 AABREB L 5SS & Xt 3R R R KA
e R e 5irds e s nlan,  GEIRE R k% B
R R 4B 1 9 AN RO 43 T R A b L I B
BRAF M HIE T, ECso 4 0.009 5~0.014 2 mg'L '
B4 R L RN A AEA, 9:1. 8:2, 7:
3. 5:5 Fl 4:6 BiL Ly I8 REL CTC /T 80, RILH
FEPifE A, HAth 4 et g9 33 28 cTC KT 80 H
ANT 120, FBCAHINAEF . AT 0L, G SR R g
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artv:l:ﬁii%ﬁ‘éiﬁﬂéﬁﬁ XT & et B R R R B B A
I A ik T i 5 %

WG TR A 09 9 A RO 43 i e B X 385 10k B
WA BB EIVER . ECsy 4 0.0118~0.0203 mg-L ';

1:9 fic b iy 3 7
Hofl 6 AR Lo i 35
F 120, RICHAIER . AT, ol ik o g 5 0% B
G WA B SR T, 3 FH S50 B 4 8 8 B

1468 A8 Rk 4R 936 5
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Table 4 Toxicity of mefentrifluconazole and pyraclostrobin combination on C. coicis
IR L A AT HIK RS ECy/ 95 % B =X ] JL7 RECTC W
Mixture ratio Toxicity regression equation Correlation coefficient » (mg-f1 ) 95 % Confidence interval/ (mg~L71 ) Co-toxicity coefficient Evaluate
_ B
9:1 =6.2568+0.513 4x 0.9808 0.0036 0.0015~0.0084 162.24 .
Synergism
. %%
8:2 =6.2953+0.534 0x 0.9750 0.0038 0.0014~0.0100 163.85 .
Synergism
_ 1%
7:3 »=6.2342+0.511 6x 0.9853 0.0039 0.0019~0.008 1 170.94 .
Synergism
: W
6:4 =6.1802+0.487 4x 0.9781 0.0038 0.0015~0.0094 188.79 .
Synergism
. %%
5:5 y=6.2448+0.505 8x 0.9911 0.0035 0.0019~0.0062 221.85 .
Synergism
_ 1%
4:6 =6.069 6+0.457 6x 0.9901 0.0046 0.0026~0.0080 183.95 .
Synergism
: W
3:7 »=6.2093+0.531 3x 0.9952 0.0053 0.0036~0.0079 175.39 .
Synergism
. %%
2:8 ¥=5.9581+0.436 9x 0.9982 0.0064 0.0051~0.008 1 161.13 .
Synergism
_ %
1:9 ¥=5.8962+0.440 3x 0.9962 0.0092 0.0067~0.0126 125.86 .
Synergism
RS SERBMEMSEERNERHERERENKSIER
Table 5 Toxicity of mefentrifluconazole and fludioxonil combination on C. coicis
= B IEIHTTE HRAH - ECsy/ 95 % BEAFX ] | RYCTC R
Mixture ratio Toxicity regression equation Correlation coefficient» (mg-L™) 95 % Confidence interval/ (mg-L ') Co-toxicity coefficient ~ Evaluate
. A
9:1 y=5.8602+0.4494x 0.9804 0.0095 0.0046~0.0197 61.84 .
Antagonism
. EGEEA
8:2 y=5.7853+0.4008x 0.9855 0.0110 0.0060~0.020 1 57.32 .
Antagonism
N
7:3 y=5.796 6+0.4214x 0.9750 0.0129 0.0059~0.028 1 52.73 o
Antagonism
. A
6:4 y=5.7620+0.3662x 0.9905 0.0083 0.0050~0.0139 88.98 L.
Additive
N
5:5 y=5.8602+0.4494x 0.9710 0.0122 0.0052~0.0286 66.21 o
Antagonism
. EGEEA
4:6 y=5.7718+0.4151x 0.9734 0.0138 0.0062~0.0307 64.58 .
Antagonism
. bl
3:7 y=5.7604+0.3945x 0.9873 0.0118 0.0067~0.0207 84.24 L
Additive
2:8 =5.7777+0.4132 0.9760 0.0131 0.0061~0.028 1 85.78 i
y=- Al : : : : : Additive
. A
1:9 y=5.7913+0.4285x 0.9877 0.0142 0.0057~0.0358 90.99 L.
Additive
B = A A SRR, 38 SR B4 R M B B A BE L R A B S, 5:5, 4:6 Al

2 CTC/NT 80, FI WIS HI/E
ZHCTC KF 80 H/h
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Table 6 Toxicity of pyraclostrobin and fludioxonil combination on C. coicis

95% B A5 X 8] L RHCTC P
95% Confidence interval/ (mg'Lfl) Co-toxicity coefficient ~ Evaluate

TRFIBCEL B HET5RE R RE ECsy/
Mixture ratio Toxicity regression equation Correlation coefficient » (mg-Lfl )
9:1 ¥=5.5549+0.288 1x 0.9773 0.0118
8:2 y=5.5697+0.303 2x 0.9846 0.0132
7:3 y=5.5082+0.275 6x 0.9777 0.0143
6:4 y=5.5443+0.244 2x 0.9897 0.0154
5:5 »=5.5385+0.312 1x 0.9790 0.0188
4:6 y=5.5461+0.273 7x 0.9842 0.0202
3:7 »=5.5166+0.292 8x 0.9863 0.0172
2:8 »=5.5288+0.304 7x 0.9913 0.0184
1:9 »=5.5085+0.300 3x 0.9869 0.0203

AN
0.0056~0.0252 113.36 Additive
A
0.0072~0.0242
102.70 Additive
A
0.0070~0.0295 96.10 Additive
AR
0.0102~0.023 1 90.48 Additive
.
0.0102~0.023 1 75.16 w
Antagonism
.
0.0114~0.0357 70.95 it
Antagonism
AR
.0100~0.02
0.0100~0.0297 84.53 Additive
A
0.0120~0.0282
80.18 Additive
e
0.0121~0.0340 73.76 o
Antagonism

3 kb

9o B AT ) A ) 2 R e o R R R T A
fF, R AR S B RE IRE ( Curvularia
coicis ) W A W) 25 5 VI 58 RO IRGE . AR BRI,
PO IR RS BLAE 25~30 °C FAERK, miEAKIBE N
25 C, SEmRaEl T HIE A BEE (C. pseudobra-
chyspora ) B4R EMPL; 7€ pH N 4~10 26k
K, #EpH R 7~9 EKEN, & pH N8, HHBH
22 VUG 58 R ORI M BER 1 (C. lunata ) B4
pH 3 FEIARARL 5 3206 I P A A1) R AL 3 1) S i D5 AT S
FREE, BAEBRBENTER, RERBENEAR; F4
MRS | PELRE O I A B A A I 3 R SR A T T 24
K EEERARE, SHEE" KA
PEWRIRIE ( C. lunata ) BYHASSEIR AR50 45 SRAHAT .

ORI BEHE 1Y B A AR 2E B IR O B, (EK
MEGHAER, WEZHR . AWES, 233
PTG )t O S s AN =D s i T G 3 e T R S
BERG I 25 R R AT 3 04N, DA R B AT B v
MIZ550) o [RIET, A A 25 52 OB R T LAk 3]k 24 1
B, HEGEPC A MR RBE R AEAG T
3 b 28 R R R R0 6 B M B R R (C. coicis ) Y
B MHBCAER . g B won, SRRk
b s ik B T T TR X 3 2 Bl I 24 70 %o S L B
I3 S PR A ARG M RIVE L, B HR B o 2 18
R XA 23483, 97.84, 84.97 f%; HE—HIFMEEA]
Z I A EL R A VE T, R AL S 60 ok 1 e 15 b s e

s 52 B A VE R B A E T, b SeS L HE I
HIRVE R e i %, L3 R4 CTC ik 221.85; 1M S
Mk P75 TR L b e ik R S 0% TR X 2 AR R
A 3 R e PR B 1

A D0, G SR T BRI | b e R R T TR G 44 2
RGP R BT, ESEBR I el AR 2 B R
FH 5 G0 590 Tk T e 5 I e T S A B LU 91 2 G £
LB A W A RVE L A B TR R
I BRES ) B A AR, BRARAE P A . SR S
A 1 — 25 PPk G R Tk T s 5 b e ek T T A T VR R A
I, 24500 5% B8 Kkt B AR A ) 1 52 i) S 8 A
R BB B A 2GR BB L N M HE 2R B 2
7= g e 5 2%

SE K -
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