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1.1 iR FE AR F
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b R 2 A 99 T W R A 4 ) A S AR A

ALY B H WS P e L 7 T3 R AR S |
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21 EHBMEERBEAXNERS
FHEZHH M

WAL G e B 2S-1 TH 22 B F & RN [k i
2530 PDA SEA g, 20 CH55% 10 d 538 X
P SE 4% A FR G B VR BRI R, ko1 a]
L B R A R IR 2 R R W 2 R R —
E R BE AR P o R A R e R D 2 X I e
Wzt K ECy, 40 Bl 714.3 pg/mL FI 574.5
g/ mL R B 52 X0 JE 76 55 43 AR 46 i kA
—ERMEIVE R ECs A 1 019.8 pg/ml, T % 4% B
XoF JEG 56 B 6L - 1) 7 2 A B AT BV L 2 PR

EHZEKNE

1.7 HAESH X e B AL 81 & 1 ECso 43 51 8 1 019.8 pg/ mLAA
I Excel X85 #E 17 8 #1501 . SR I SAS 9,43 522 116.6 pg/mlL.
1 EHBAWERBREANBERTENMEER
Table 1  Inhibitory effects of glyphosate and glufosinate ammonium on strain ZS-1
Xof T 22 A K B i AR X AL WA R 1 A o AR
- Inhibition effect on mycelium growth Inhibition effect on spore germination
2N |~}|I
= = == 1
Herbicide = EETR [P E ECso/ ®AEETR LIPSV ECso/
Virulence regression B ) Virulence regression , )
, R® (pg/mL) A R® (pg/mL)
equation equation
B Glyphosate y=2.2834x —1.5165 0.94 714.3 y=1.4481x + 0.6434 0.97 1019.8
B Glufosinate vy=0.9027x + 2.5092 0.81 574.5 y=0.4103x + 2.6540 0.99 522 116.6

22 EHBMANESBEANZAREZERKNY
A

BTG AL 5B 1980 W 2388 = & R [R) vk i
255719 PDA S g, 20 °C B35, -+ 758 X

JE A5 A BT K ELAS TSR Rl sk 2 nIL B
i i DE 24 X A A TR B 2 1 I A BB, ECo0
223.5 pg/mlL, B 7L /N T H ] 5 KT & ik BE 2 100
pg /mL EHBEIRZ ) EC,, A 1 695.8 ng/mL, 2y

K2 EHBRMERBEAXNZEEELZHMEER

Table 2 Inhibitory effects of glyphosate and glufosinate ammonium on mycelial growth of strain 1980

X 22 A A 3 ) AGCR

FE [ 5 A Aol 1 2/

[ 25 7] Inhibition effect on mycelium growth e/ mls
.. pg/mlL
Herbicide 7 [ H 7
) KERH R ECs/( L) MRAR
Virulence regression equation LES S o/ (pg/m
FH B Glyphosate y=2.0215x — 1.5282 0.71 1695.8 4 200
HE W Glufosinate y=0.9788x + 2.7005 0.79 223.5 2 100

S BB de KA i 1/2.
23 EHBMVERBMERATNERERTHR
skl

W G 7C 8 AR TN 41 %6 BT B R 9 B b
200 g/ L T i [ B A7 8500 o3 24 T vk B O 53] oA
8 200(2X MRAR) .16 400 ;1g/mL (4 X MRAR) FlI
4 200(2 X MRAR) .8 400 pg/mL (4 X MRAR) f§
PDB T 20 “C 19 #8 IR h 35 55 A B, 3 591 78 Ak 2

0.12.24.,48.72,96,120,144 F1 168 h Z J5 #F 17 HL
FEEEZEH T, B 100 pl % 4 T PDA F 4,
20 CHi SR, R IF Gt i R, Bk 3~
26 AT R, 0 FH RN R B R Y A AL R B 2 X
MRAR Fll 4 X MRAR B, 2 Fft 25 7] 2 A fig 2% K 5%
AT, R RMBEN., ER g El 2X
MRAR '~ , B & &b A ] ) 35 4, il IF 46 85 & 1
I [A] A 25 3% 4 AR BRIF[R] S 0 h B 4 F-7E 36 h #f &
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Table 3 Effects of glyphosate on spore germination at 2 X MRAR %
Ab PR A E] /b Qb P IS I 5T 5 43 A A F 55 3R B 8] /h Incubation time after treatment
Treatment time 36 48 60 72 84 96 108 120 132
0 91.2
12 21.2 45.2 78.2
24 6.7 26.7 60.2 79.2
48 3.3 13.7 31.2 63.3 76.3
72 0.2 2.3 12.5 34.0 58.0 79.2
96 0.0 0.7 9.2 19.3 30.8 74.8
120 0.0 0.7 5.7 11.0 16.8 29.8 44.2 50.3 63.8
144 0.0 0.0 1.0 1.8 6.0 10.8 21.3 56.2 64.2
168 0.0 0.0 0.0 3.2 9.2 14.8 18.3 49.5 61.7
F4 AXMRAR REEHBAENERENEBMFHLZENZMN
Table 4 Effects of glyphosate on spore germination at 4 XX MRAR %
L B A ] / Kb E G 5E 8 0 A 1 7 55 32 0 8] /h Incubation time after treatment
Treatment time 36 48 60 72 84 96 108 120 132 144 156 168
0 91.2
12 7.2 28.0 67.3 85.8
24 0.3 6.0 20.7 46.8 68.5
48 0.0 1.3 5.8 20.5 37.8 74.3
72 0.0 1.5 5.8 13.5 23.3 43.5
96 0.0 0.0 3.8 10.3 17.3 24.5 34.8 49.3 66.7
120 0.0 0.0 0.0 1.0 4.7 10.2 20.3 31.8 39.2 58.2
144 0.0 0.0 0.0 0.0 0.5 2.2 4.5 10.2 15.2 39.3 48.7 67.8
168 0.0 0.0 0.0 0.0 0.0 0.7 2.3 3.8 14.7 24.0 42.7 55.0
®5 2XMRAR REEZBAENBERZESEBMTHRENTM
Table 5 Effects of glufosinate on spore germination at 2 X MRAR %
b B A ] /b Kb BB S I 5 85 0 A A T B 350 E] /h Incubation time after treatment
Treatment time 36 48 60 72 84 96 108 120 132
0 84.8
12 86.5
24 93.5
48 10.7 30.5 51.8 76.5
72 26.7 38.7 51.5 73.8
96 0.0 6.2 12.7 21.5 58.0
120 0.0 2.8 4.3 10.0 61.3
144 0.0 0.2 0.3 0.3 9.0 27.5 57.0
168 0.0 0.0 0.0 0.0 0.7 2.3 9.3 32.8 57.2
®6 AIXMRAR REEZBAENERENEBMFHLZENZMN
Table 6 Effects of glufosinate on spore germination at 4 X MRAR %
b B s ] / Wb PRI 5 5% 8 A T35 32 WHE] /h Incubation time after treatment
Treatment time 36 48 60 72 84 96 108 120 132 144 156 168
0 84.8
12 71.5
24 87.3
48 10.0 28.7 46.2 67.0
72 0.0 0.0 15.0 17.2 28.3 39.0 48.7 63.5
96 0.0 0.7 3.2 4.0 10.3 21.7 34.0 61.2
120 0.0 0.0 0.0 0.0 0.0 12.3 30.2 58.2
144 0.0 0.0 0.0 0.0 0.0 0.0 1.2 13.0 25.2 54.2
168 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 3.3 20.5 38.0 51.7
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(4 Bt ) A B i g Ab BRI (IR A 120 b B, 7R R H
W FE R 2 X MRAR B, 46 FF 46 W5 & 09 15 3] 2k
48 h,132 h J5 ] & 0T ik 63.8 %0 ; 76 & H Bk
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22 (1 AR A A 2% 09 T8 B TR A% TS 2 4 B0y Sl
S 70.8.61.7 1 20.8, 5 X} A 98.3 A FL 2 W T R
M VR BE O 4 X MRAR B, 5 72 85 N fig 27 4 1%
B TR A% BH RS BRI ) A% LA 228 Xl
M 2 A 3 A g0, R VR B2 1/2 X MRAR
1 X MRAR B}, A 50 0 I #% 68 B & 7 55 47 4=,
B R B0 3R 16.7 1 9.2, 5% A 1 2 3%
TR, 4 BE R Tk BE R 2 X MRAR I 4 X MRAR
I J5 50 B 35 AN BE 2 A A% 45 B TR A o [ ot o e Tt o A%
TR I B L B A iR 2 R VR R AR R A AR T
¥ b AR RE DL 28 Ui &

2xMRAR 4xMRAR H,0

B 1
Fig.1
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Effects of glyphosate on parasitism of strain ZS-1 to sclerotia of strain 1980

2x MRAR 4 x MRAR

2 EEBAEX

Fig.2 Effects of glufosinate on parasitism of strain ZS-1 to sclerotia of strain 1980
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Abstract

Coniothyrium minitans is a parasitic fungus of Sclerotinia sclerotiorum ,and has been de-

veloped into biological agent to control diseases caused by S. sclerotiorum. To apply the agent with the

nonselective herbicides glyphosate and glufosinate to the soil before seeding,in this study,the sensitivity

of C. minitans strain ZS-1 to glyphosate and glufosinate was evaluated. Both glyphosate and glufosinate
had inhibitory effects on the mycelial growth of strain ZS-1, with EC;, of 714.3 pg/ml and 574.5

pg/mL,respectively. The inhibition of spore germination of glyphosate was much weak (EC;, 1 019.8

png/mL) ,while glufosinate had no effect on spore germination. Both herbicides could strongly inhibit the

mycelial growth of S. sclerotiorum strain 1980 with stronger inhibition of glufosinate (EC;, 223.5

pg/mL) than glyphosate (EC;, 1 695.8 pg/mL). In the presence of both herbicides, parasitism of strain

7ZS-1 to sclerotia was reduced. Considering the characteristics of glyphosate and glufosinate,C. minitans

could be used to the soil before seeding with the herbicides.
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