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This study were carried out to identify pathogens and determine the seasonal occurrence and chemical con-
trol of safflower (Carthamus tinctorius) diseases from 2000 to 2002 in Gyengbuk province, Korea. Major dis-
eases of safflower were, anthracnose caused by Colletotricum acutatum in open field, and gray mold by
Boftrytis cinerea in rain sheltered plastic house. Other diseases occurred were powdery mildew caused by
Sphaerotheca fuliginea, collar rot by Sclerotium rolfsii, leaf spot by Alternaria carthami and A. alternata, rust
by Puccinia carthami, root-rot and stem-rot by Phytophthora cactorum, root-rot and wilt by Fusarium
oxysporum and damping-off by Pythium ultimum. Seasonal occurrence of anthracnose on safflower has begun
from late April, and increased until harvesting, especially rapid increased after rainfall during stem elonga-
tion season that is from May to June. In open fields, maximum incidence of anthracnose was 67 % in late July.
But in rain-sheltered plastic house, it was very low, about 5% in July. Gray mold caused by Botrytis cinerea
was most important disease in rain-sheltered plastic house cultivation. Maximum incidence of gray mold on
floral head was 27.4%, whereas other diseases occurred below 1%. In the test of the chemical control of the
safflower anthracnose, metiram WP, carbendazim - kasugamycin WP and iminoctadintris - thiram WP were
the highest controlling chemicals. In chemical control of gray mold, iminoctadintris - thiram WP, fluazinam
WP and iprodion WP showed highest controlling effects.
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Table 1. Diseases of safflower plant during May and July in 2000
and 2002 in Gyengbuk province, Korea

Disease® Pathogen Most prevalent
time of disease
Anthracnose Colletotricum acutatum May~June
Gray mold Botrytis cinerea L-June~M-July
Damping-off Pythivum ultimum L-April~E-May
Colletotrichum acutatum
Alternaria alternata
Fusarium oxysporum
Powdery mildew Sphaerotheca fuliginea June~July
Fusarium wilt  Fusarium oxysporum L-May~L-June
Root rot Phytophthora cactoum L-June~E-July
Leaf spot Alternaria carthami L-June~M-July
A. alternata
Rust Puccinia carthami L-June~M-July
Collar rot Sclerotium rolfsii M-June~E-July

acutatum on safflower plant and conidia (B).
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Fig. 2. Symptom of gray mold (A) caused by Botrytis cinerea on
safflower plant and conidia (B).
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Fig. 3. Damping-off (A, B); powdery mildew by Sphaerotheca fulginea (C) and CMV (D) on safflower plant. A: Damping-off caused by
Pythium ultimun, Colletotrichum acutatum, Alternaria alternata on safflower plant, B: Wilt of tap by damping-off on safflower plant,
C: Powdery mildew on safflower leaf and stem, D: Symptom of CMV on safflower leaf.

Fig. 4. Disease symptoms caused by soilborn pathogens. Root rot (A) and stem wilt (B) caused by Fusarium oxysporum, Root rot (D) and
stem rot (C) caused by Phytophthora cactorum Collar rot (E) and wilt (F) caused by Sclerotium rolfsii.
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Fig. 5. Symptom of leaf spot (A) and conidia (B) by Alternaria
carthami.
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Fig. 6. Symptom of rust (A) and teliospores (B) on safflower plant
by Puccinia carthami.
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Fig. 7. Daily mean temperature (°C) and amount of rainfall (imm)
during safflower growing seasons 2000~2002 at Uisung.
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Fig. 8. Seasonal occurrence of anthracnose caused by Colle-

totrichum acutarum on safflower plant during culture seasons in
2000~2002 at Gyengbuk province.
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Fig. 9. Seasonal occurrence of gray mold caused by Botrytis
cinerea on safflower plant during culture seasons in 2000~2002 at
Gyengbuk province.
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Fig. 10. Effects of seed treatment on damping-off incidence of
safflower domestic cultivar.
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Fig. 11. Effect of seed treatment on sprouting rate of safflower,
cultivar Chungsu and anthracnose incidence, during 30 days after
sprouted, in July to Oct., 2001.
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Table 2. Effects of chemicals on safflower anthracnose at Uisung
and Sangju

Disease incidence (%)

Chemical treatments

Uisong” Sangju”
Cupper sulfate tribasic WP 14.7a* 15.3ab
Azoxystrobin WP i8.0a 16.7b
Cupper sulfate-tricupric 9.3a 17.7b

hydroxide hemihydrate WP

Fluazinam WP 19.7a 12.3ab
Metiram WP 7.7a 9.3ab
Carbendazim + Kasugamycin WP 8.3a 7.3a
Iminoctadinetis + thiram WP 7.7a 8.7ab
Propion WP 12.3a 11.7ab
Control 69.7b 63.3c
cCv 37.17 27.09

¥Mean separation in a column by Duncan's muitiple range test at 5%
level.
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Fig. 12. Anthracnose progress of different chemicals spray meth-
ods on safflower anthracnose.

Table 3. Effects of chemicals on gray mold of safflower plant

Testin Control Control
chemilc agle value Testing chemicals” value
(%) (%)
Iprodion WP 64.92* Diethofencarb - 84.6b
carbendazim WP
Fluazinam WP 50.7b  Iminoctadintris - 90.4a
thiram WP
Polyoxin B WP 28.6c Fluazinam WP 89.5a
Control - Iprodione WP 89.6a
Thiophanatemethyl WP 79.0c
Control -
CV. 6.65 1.31

*Mean separation in a column by Duncan's multiple range test at 5%
level.

Ychemicals sprayed in rain-shelter plastic house in 2000.

Zchemicals sprayed in open field in 2004.
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