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Table 1. Chemicals which inhibited mycelial growth of Phoma sp. (JC-3) completely at 250 pg ai/mé

Common name Active ingredient” Formulation”
Beromyl Methyl 1-(butylcarbamoyl)-2-benzimidazol WP 50%
-carbamate
Carbendazim . . 9
. Methyl benzimidazol-2-yl carbamate(MBC) + Kasugamycin WP 40%
+ Kasugamycin
Iminoctadine
S L . . SL 25%
- triacetate 1,1-iminodi(octamethylen)-diguanidine triacetate 25%
Iprodione 3—(3,5.-d1chlo.ro.pheny.l)-.N-(l-methyl-'ethyl)- . WP 20%
. 2,4-dioxo-1-imidazolidinecarboxamide + Zinc 1,2-propylene o
+ Propineb i + WP 50%
bisdithiocarbamate
Hexaconazole (RS)-2-(2,4—d1chloropheny1)-1-(1H)—1,2,4- SC 2%
triazole-1-yl)hexane-2-ol
Myclobutanil 2—(4-C1110rophenyl)-2-(1‘H—1,2,4-tr1azol-1-1 WP 2%
-yl methyljhexanenitrile
Thiophanate - Dimethyl 4,4'-o-phenylenebis(3-thioallphanate) 0
. . WP 45%
methyl +(E)-4-chloro- a, &, a -trifluoro-N-(1-imidazol-1-yl-2-propoxy o
o . s + WP 15%
+ Triflumizole ethylidene)-o-toluidine
Triflumizole (E)-4-chloro- a, a, a -trifluoro-N-(1-imidazol-1-yl-2-propoxy WP 30%

ethylidene)-o-toluidine

“Nominated by IUPAC (International Union of Pure and Applied Chemistry)
PWP: wettable powder, SL: soluble concentrate, SC: suspension concentrate.
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Table 2. Minimum inhibitory concentration (MIC) of different fungicides on the mycelial growth of Phoma sp.
(JC-3) isolated from the leaf spot of jujube in Chungbuk area

Fungicides MIC (ug a.i./ml)” RC (ug ai/ml)”
Benomy! 10 - 50 250 - 380
Carbendazim + Kasugamycin 10 - 50 435
Iminoctadine-triacetate 50 - 250 125 - 1,000
Iprodione + Propineb 50 - 250 1,400
Hexaconazole 2 -10 10 - 20
Myclobutanil 50 - 250 40 - 60
Thiophanate-methyl + Triflumizole 10 - 50 600 - 1,200
Triflumizole 50 - 250 60 - 300

“MIC was examined on PDA amended with each fungicide.

PRC (recommended concentration) is a concentration of the fungicides which is recommended for control of the

diseases in the field.
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Fig. 1. Effects of different fungicides on the conidial germination of Phoma sp. isolated from the leaf spot of
jujube. Conidial germination was observed after 20 hrs incubation on PDA which contains one of
each concentration of fungicides. BM : benomyl, CK:carbendazim+kasugamycin, IT : iminoctadine triacetate,
IP : iprodione+propineb, HC : hexaconazole, MB : myclobutanil, TT : thiophanate-methyl+triflumizole, TF :

triftlumizole.
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Table 3. Curative and protective effects of several fungicides on the leaf spot of jujube caused by Phoma sp.

Jc3)
Control value(%)” .
Fungicide Concentration (ppm) . Phytotoxicity
Protective” Curative”
B 1 1000 499 91.8 _
enomy 2000 788 94.1 _
Carbendazim + 1000 68.1 745 _
Kasugamycin 2000 88.3 819 _
Iminoctadine- 4000 38.6 0
triacetate 8000 703 0
Torodi + Propineb 2000 50.6 6.7 _
prodione = Fropie 4000 733 173 _
Thiophanate-methyl + 1000 725 73.8 -
Triflumizole 2000 90.3 725

“mean of 3 replications.

lesion number of control - lesion number of treatment

X 100

lesion number of control

Psignificant difference(p=0.05) between the concentrations of the same fungicide.

9

no significant difference between the concentration of the same fungicide.
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Selection of fungicides to control leaf spot of jujube (Zizyphus jujuba) trees caused by Phoma sp.
Bong-Hun Lee, Tae Heon Lim', and Byeongjin Cha” (Division of Wood Chemistry and Microbiology, Korea
Forest Research Institute, Seoul 130-012, Korea, 'Research Institute of Plant Nutrient, Dae Yu Co. Inc.,
Kyongsan 712-820, Korea, and ’Department of Agricultural Biology, Chungbuk National University,
Cheongju 361-763, Korea)

Abstract : To select the effective fungicides for the control of leaf spot disease of jujube tree (Zizyphus
jujuba) caused by Phoma sp., inhibitory effects of 26 fungicides for mycelial growth were investigated at 250
ug ai/mb. In the test, eight fungicides were selected and minimum inhibitory concentration (MIC) for
mycelial growth and an inhibitory effect for spore germination were investigated. Among the fungicides,
myclobutanil, hexaconazole, and triflumizole were excluded in control effect tests because of their relatively
high MICs. MICs were ranged 10~50 g ai./m¢ for benomyl, carbendazim + kasugamycin (CK), and
thiophanate-methyl + triflumizole (TT), and 50-250 pg ai/m¢ for iprodione + propineb (IP) and
jminoctadine-triacetate (IT). However, benomyl and IP showed very low inhibitory effect on conidial
germination. When the fungicides were sprayed on the seedlings before the leaves were inoculated with
conidial suspension of Phoma sp., the protective values of CK and TT were around 70% at 1,000 ppm and
around 90% at 2,000 ppm. The protective values were around 70% at 2,000 ppm (benomyl), 4,000 ppm (IP),
and 8000 ppm (IT). When the fungicides were sprayed after inoculation, benomyl showed the highest
curative values of over 90% at 1,000 ppm and the values of CK and TT ranged 70~80% at 1,000 ppm.
However, IP and IT had little or no effect on therapy of the disease. IT caused necrotic phytotoxicity on
the leaves of jujube seedlings. As results, the best fungicides for the protection of jujube trees from leaf
spot disease were CK (2,000 ppm) and TT (2,000 ppm) and for the remedy of the tree, benomyl (1,000
ppm) was the best. Therefore, alternate application of benomyl and CK or TT will be effective in the
disease control.
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