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Table 1 .
fungicides sprayed.
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FAHB AT L0, e —LRIBT ST TR
BRAZ kU, PRE & R OB S & 2 RO R ETEHRI
FoF 2 INESTA g—&t%ﬁ 4T > 7o
FORRILE L RO LB Th D, LR & BIER &
[T 4 &ﬁLfHﬁ,kmm B X C IR B S L o
WU OB o e UL, FAT A — N AT
wm%mufimwazimwuﬂmu,zmﬁmﬁu
Z100% (2% - 720 — 05, AN T = 2 BRME AT T4 &
i Wb Lo ht, 4% L
ML HEIRL 2T 23 d o E72, BEHED
A OPRE DG BRI R U 20V 7 = B R AT X
T BN D - 2, F4 7 7 - b A F LK
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Competition between sensitive and resistant strains of Botrytis cinerea in relation to some

st BB IEA ARG fPEE R (%)
s Dilution Percentage of resisistant strains
Strains tested Fungicides sprayed 1 1% 9 3 4
FH 77 2— b AFN o5 6
. 25.
Thiophanate-methyl 500 0 0 8.5 56
2T = R .
S (42—1 600 0 0 0 0
( ) Dichlofluanid
ST
— 0 0
Not sprayed 0 0
F T —
FAT A AT 1500 100 100 100 100
Thiophanate-methyl
ANT L BR
R (Bot.
(Bot.71) Dichlofluanid 600 100 100 100 100
A
A — 100 100 100 100
Not sprayed
FAT 7 A b AT 1500 76.6 100 100 100
Thiophanate-methyl
S+R ANT = o R 600 19.6 7.8 104 5.0
Dichlofluanid
AT 48.5 55.9  38.5  35.0
Not sprayed
B, 1) S E, Sensitive strain, R : fif#: 5, Resistant strain.
) B E ToBHE OB, Frequency of fungicidal spraying before each assay.
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(A) Tomato in Ichinomiya Town (B) Cucumber in Asahi City

1001 92.(40) 100 100{22) 100(21)
60
) (42) 45
50 ;350_ (8)
13
(14)
0O H 0
Tt 7 TT T TT T TTF
@ r @ P ® P @ P o @TPNC @ C @ z B C
- p P p p
Feb. Mar. Apr. (1979) Dec. Jan. Feb. (1979)
(C) Tomato in Ichinomiya Town (D) Tomato in Ichinomiya Town
100 100 70
65 .
i {15) ) 61
~ (28) (1)
50 95 S 504
15 (22) (f)
1 (7 0 i
L (3) H . v
TP TTTTTTT T T T 77T TT 7
TPN D TPN D TPN D TPN D TPN D 2 D P D P D P D p
Feb. Mar. Apr. May (1978) Feb. Mar. Apr. (1979)
(E) Tomato in Chosei Village (F) Tomato in Ichinomiya Town
100 100(8) 100+
“1 =9
(020> 45 -
50 (9) < 50 150
1 i (20) 20
1) 1 (19 0
] ) [ 0
0
7]
TTTT?T?T T TTTTTT
P P Z TPN Y - D P D P D P D P
Cf D Z Cf A Cf Pz
Feb. Mar. Apr. (1979) Mar, Apr. May (1980)

R(%): iM%, Percentage of resistant strains. Fc: sk, Fungicides sprayed. ( (%%, Nomber of
sumples. (D:+ 4 7+ 2 —} #, Thiophanate-methyl. P:#4) 4% >, Polyoxin. C:% +~ 7' %>, Captan.
D27 = »#%, Dichlofluanid. Z: %4 +t>, Zineb. Cf: ¥4 kN>, Captafol. 1:4 7w # >, Iprodion.

W1 HOMSER O & BRI BT B IR o R Ak Tk R
Fig. 1 Transitional occurrence of thiophanate-methyl resistant strains of Botrytis cinerea in
relation to the fungicides sprayed in a cropping season under vinyl.
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@-—® Tomato in Ichinomiya Town.

0-—=0 Tomato in Chosei Village.

- RO USSR A AR T (R~ KD
Seasons of no apperrence of gray mold
(summer -autumn).

2l FA7 7R b AFHUEA S S LRI
kA& Ol PR D IR AR

Fig.2 Transitional occurrence of thiophanate-
methy! resistant strains of Botryhis cinerea
in the same greenhouse after interrupting
thiophanate-methy! or benomy! fungicide.
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Table.? Effect of some fungicides on gray mold
of tomato and transition of percentage
of thiophanate-methyl resistant steains in
the greenhouse.

TR (%) FHEEE(%)”

s Fluits infected ReSitsta}nt
Treatments R . strains
6 9 12 12
T,D A
Spray mixed T & D 0.08 0 0.04 100
T,D %8 FL A

Alternate spray of 0,08 0 0.10 100
T&D

T, D2JE A8 BB
Alternate spray of (.21 0.02 0.13 89
T once & D twice
TPN, D% H
Alternate spray of 0.77 0.17 0.15 18
TPN & D
L) T:F 47 73— b AFL (70%) 15004
Thiophanate-methyl diluted 1:1500
D: A7 = SR (50%) 600f%
Dichlofluanid diluted 1:600
TPN: TPN (75%) 600f%, diluted 1:600
2 AR TOFEFMOBATEL, Frequency of
fungicidal spraying before each assay.
3) BATHOTEE S, Percentage of resistant
strains before the first spray : 20%
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Table 3, Effect of some fungicides sprayed
alternately on gray mold of tomato and
transition of percentage of thiophanate-

methyl resistant strains in the greenhouse

(1).
S— RIRE (%) WHEE (%)
AR Fluits infected I\eShtam strains
Treatments oy
47" 6 8 6

T, P 0.05 0.29 0.23 100

T, D 0.06 0.22 0.03 100
T+D, D 0.02 0.16 0.03 100

P, D 0 0.17 0 91

H1) AT, Fungicides are sprayed alternately.

T:F A7 72— F AF0 (70%) 150047
Thiophanate-methy! diluted 1:1500

P:RUA x> (10%) 5004%
Polyoxin diluted 1:500

D: 207 2w % (50%) 600
Dichlofluanid diluted 1:600

20 I F T JER oo Wi a4k, Frequency of
fungladal spr aying before each assay.

JH#, percentage of resistant strains
before the fust spray : 79%

V7 = RN R U s 2mAn L e RId LT

CIZZBHBRADR DA 5 N7z D%, TR 3 EIRCAfRIC
1355% I L (I3 NE), 12[BAR 4 1 12100% 123
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7o 2R TORMMNLHEREEIZ100% Th - 22, F 72,
FAT 7 R b AF AL DJ;ﬁLfXJV7t/M+M
2 [B) D LR BN KT BB O I ZE > & A S 1,
FHOR #6453 0096 B HE <%~h»,vwwx
HI 2 RACLER TR0 - o, B L1227 = YRR E
TPNEOTHEEGERIZF A7 74— b A FFERK
I EEABARD B OB T F TR b s - o 22 7
L, iR oG 8 L dr - 72,
R 2
K& D VIEDFEANT BRI D T o 720 AR TR F
FT7 74— b AFANBIRUR BN S N Tk
Hrodedt, BT X CCHEAISSEERER SN TR
SHB, RERBALEA DT IEBEERIZ79% TH - 72,
REREBIRIOR LA, B AX L vFE 27 2
R AN DR ERATNE T, S F 47 7 41— b X FNUH & 2L
7 = CEBHRAOBRE E 2L 7 = > RS E O B
KBRS RTE G, F47 73— F A FLHE
RUAF L UHIRE 27 = > BERREER AL 2
RIGHBRILE DL Th-7200 F72, F47 73— 2
FOUHIBAR CERE, BRHOWTNOEETL 6B

LTwi, &kiz,
it AN A H AR [X
TN T T2,

be kIR RIS I 5 SR
DEEBA R & W O RL

Table 4. Effect of some fungicides sprayed
alternately on gray mold of tomato and
transition of percentage of thiophanate-
methyl resistant strains in the greenhouse

=A%

(2).
Ee TS TR
Treatments 25 —
4 6 8 0 8
T, P 1.0 6.4 2.4 13 92
T+P, P 1.2 5.0 2.2 18 81
D, P 0.8 2.0 0.5 70 61
C, P 0.3 1.2 1.0 78 55

K1) AHIZHAN, Fungicides are sprayed alternately.
T FA7 73— F AF0 (70%) 150045
Thiophanate-methy! diluted 1:1500
PrR) x> (10%) 5000
Polyoxin diluted 1:500
Dy 207 = % (50%) 6001
Dichlofluanid diluted 1:600
C:¥ 7% (80%) 800F%
Captan diluted 1:800
25 AR 2 TSR OB EI, Frequency of
fungicidal spraying before each assay.
AL TE BRI 100% 1238 L T 72 4%, B8 Ol
HEE LT hu b4 LT,
Bk 3
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Studies on Strains of Botrytis cinerea Resistant to
Benomyl and Thiophanate-methyl in Some Vegetables
II. Transitional occurrence of thiophanate-methy! resistant
strains and their fungicidal control

Taeko TAkEUCHI and Yuji NAGAI

Summary
It is important to know the occurrence and the following transition of resistant strains of Botrytis
cinerea to benomyl and thiophanate-methy! fungicides, to find the improved control method against
gray mold caused by the resistant strains. For the purpose, the authors conducted a model experiment
on the competition between the resistant and sensitive strains of the fungus. At the same time, the
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authors surveyed the transitional occurrence of the resistant strains in commercial greenhouses, and also
carried out fungicidal tests for the control of the disease. The results obtained were summarized as
follows:

Immature tomato’s fruits in a petri dish were inoculated simultaneously with both resistant and
sensitive strains of Botrytis cinerea, and either of thiophanate-methyl or dichlofluanid fungicide was
sprayed onto the fruits. Conidia newly formed on the fruits were inoculated similarly on some other
fresh tomato’s fruits with fungicidal spraying afterward. This procedure was repeated four times in the
same way. In each procedure, conidial sensitivity to thiophanate-methyl was examined. As a result,
percentage of resistant strains increased rapidly in spraying thiophanate-methyl fungicide, whereas it
decreased gradually in spraying dichlofluanid fungicide, and more gradually in spraying no fungicide.

In commercial greenhouses where tomatoes or cucumbers were grown, percentage of resistant
strains generally decreased in a cropping season when benomyl and thiophanate-methyl fungicides had
been interrupted to use, these tendency of the decrease of resistant strains was observed in some
greenhouses through several years after interrupting to use them. On the other hand, percentage of
resistant strains increased quite rapidly in the case of spraying these fungicides.

In the fungicidal test in greenhouses, thiophanate-methyl fungicide was not effective for the control
of gray mold of tomato caused by the resistant strains, even of low percentage, because percentage of
resistant strains increased rapidly by several spraying the fungicide. Alternate spray of dichlofluanid and
polyoxin fungicides was evaluated effectively for the gray mold caused by the resistant strains.
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