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A wilt disease of Garlang Chysanthemum
(Chrysanthemum coronarium L. var. spatiosum Bailey) was
found in 1976 in Tali county near Taichung city. Diseased
plants showed wilting and stunting, the wilting leaves
became soft but not rot (Fig. 1), still green in color.
Eventually, brown necrotic, dry lesions appeared on wilting
leaves. Some roots became browning and necrotic with
conspicuous internal brownish vascular discoloration
in the basal portions of the stems (Fig. 2). A
species of Fusarium was consistently isolated on
pentachloronitrobenzene (PCNB) medium (4) as well as
on water agar. Greenhouse inoculations were made by

Fig. 1. Wilting symptoms of Garland chrysanthemum. (Arrow, wilt plant)
Fig, 2, Vascular discoloration of diseased plant.
Fig. 3. Pathogenicity test of the causal fungus, Fusarium oxysporum. Inoculated pot (left) Check pot (right)

dipping sterilized germinating garland chrysanthemum
seeds (0.5% NaQCl, 3 min and germinating on filter paper)
in spore suspension of the tested fungal conidium cultures
and then planting the seeds in sandy soils. Alternate
method was made by planting sterilized Garland
chrysanthemum seeds in soil that had been inoculated with
conidia suspension of the tested fungus. Typical wilting
symptoms appeared in about 3 wk. Koch’s postulates was
completed which indicated that the tested fungus was the
causal agent (Fig. 3). Microscopic examinations of the
tested fungus indicated it belonged to a species of
Fusarium in the section Elegans (3).




46 Plant Pathology Bulletin Vol. 1(1) 1992

Garland chrysanthemum, a kind of vegetable belongs
to family Composite. has been cultivated only in China
and Japan. No Fusarium wilt disease has been reported
previously. Literatures revealed that Fusarium wilt of
China aster caused by F. oxysporum Schl. f. sp. callistephi
(Beach) Snyd. & Hans and Fusarium wilt of
Chrysanthemum caused by F. oxysporum Schl. f. sp.
chrysanthemi Litl., Armst. & Armst. were reported (1,2).
In 1977, the authors found Fusarium wilt of China aster in
Changhwa prefecture and F. oxysporum f. sp. callistephi
was isolated. Comparative study of Fusarium sp. from
Garland chrysanthemum with F. oxysporum f. sp.
callistephi, the wilt pathogen of China aster, was reported
in this paper in order to confirm whether the Garland
chrysanthemum Fusarium was pathogenic to China aster
and chrysanthemum.

Morphlological characteristics of F. oxysporum from
Garland chrysanthemum and China aster

Both fungi formed microconidia abundantly from short
conidiophores on potato dextrose agar (PDA). Thry are
one-celled or tow-celled, hyaline, elliptic, long elliptic or
ovoid. Macroconidia formed also on PDA, though not as
much as microconidia. Macrocohidia are hyaline, sickle-
shaped, slightly curved, foot cells generally obscure, 1-4
septated. Average size of spores of the two Fusarium spp.
are listed in Table 1.

According to Booth (3), Snyder and Hansen (5) and
Toussoun et al. (6), the Fusarium sp. from Garland
chrysanthemum should belong to F. oxysporum.

Cross-inoculation test

Seeds (sterilized in 0.5% NaOCI, 3 min) or cuttings
(Chrysanthemum) were used for pathogenicity test by

planting them in soil that had been inoculated with the
tested fungi to a propagule density 2.34 X 10°
propagules/g soil. Results were as Table 2 and Table 3.

Wilt incidence of Garland chrysanthemum and
China aster in the field

Garland chrysanthemum—a plot of 637 Garland
chrysanthemum was surveyed, wilt incidence was 2.1%,
propagule dnesity in soil was 8.77 X 10° propagules/g soil.

China aster—Wilt incidence was surveyed at Puli
county and Tien-Wei county indicating that high wilt
incidence was in the plot with high propagule density in
soil (Table 4).

Seed contamination by F, oxysporum

Seeds of Garland chrysanthemum that collected from
diseased plot, farmers and market were plated on PCNB
medium to see whether seeds were carrier of F.
oxysporum. Result showed that all seeds of Garland
chrysanthemum were contaminated by F. oxysporum
(Table 3).

From the above preliminary study, it was concluded
that the F. oxysporum isolated from Garland
chrysanthemum was not F. oxysporum f. sp. chrysanthemi,
because it did not infect the seven cultivars of
chrysanthemum tested. The F. oxysporum from Garland
chrysanthemum was, we think, rather a new race of F.
oxysporum f. sp. callistephi than a new formae speciales of
F. oxysporum which attacked Garland chrysanthemum.
Wilt disease of Garland chrysanthemum was subsquently
found in Taipei by 1977.

Key words: Garland Chrysanthemum, Fusarium oxysporum
f. sp. callistephi, new race.

TABLE 1. Average size of conidia and chlamydospores of Fusarium sp. from garland chrysanthemum and F. oxysporum f.

sp. callistephi

Spore

Fusarium sp. from Garland chrysanthemum (zm)

F. oxysporum f. sp. callistephi (um)

1-celled microconidia
2-celled microconidia
3-celled macroconidia
4-celled macroconidia

Chlamydospore (diam.) 6-9.6 (7.7)

7.2-14.4 X 2.4-4.8 (10.6 X 4.1)'
7.2-14.4 X 3.6-4.8 (9.6 X 4.6)
36-45.6 X 3.6-4.8 (39.4 X 4.8)
456 X 4.8 (45.6 X 4.8)

7.2-12 X 2.4-3.6 (8.6 X 2.6)
7.2-9.6 X 2.4-3.6 (8.4 X 3.1)
31-432 X 3.6-4.8 (36 X 4.6)
40.8-50.4 X 4.8 (40.8 X 4.8)
4.8-9.6 (7.9)

1. Numbers in parentheses are average.

TABLE 2. Host range of Fusarium oxysporum f. sp. callistephi, the wilt pathogen of China aster

Plant inoculated (Composite) plantsNi(r)l'o(éfllate d % wilting
China aster (Callistephus chinensis Nees) (E7% ) (HE » EALT) 15 87
China aster (C. chinensis Nees.) (2% ) (BHFE KR > L4 @) 14 64
Lactuca sp. (B51F%) 15 20

Garland chrysanthemum (Chrysanthemum coronarium L. var. saptiosum Bailey) (& ) 14 0
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TABLE 3. Host range of Fusarium oxysproum from Garland chrysanthemum

No. of

Plant inoculated (Composite) plants inoculated % wilting
Garland chrysanthemum (Chrysanthemum coronarium L. var. spatiosum Bailey) ([ #% ) 20 100
China aster (Callistephus chinensis Nees.) (2%) 7 100
China aster (C. chinensis Nees.) (EFE% » X LEH) 10 0
Centaurea cyanus L. (RHE¥ ) 8 50
Chrysanthemum carinatum L. ({fE38% ) 9 56
Lactuca sp. (BB1F2) 9 40
Kidney bean (Phaseolus vulgaris L.) (l4ZE) 8 25
Cockscomb (Celosia cristata L.) ($&ETE) 16 13.5
Pe-tasi (Brassica sinensis var. pe-tasi Pault.) (128 ) 20 2.0
Asparagus bena (Vigna sesquipedalis Wight) (91 5) 20 50
Soy bean (Glycine max (L.) Merr.) (KE) 13 0
Stevia sp. (¥H% ) 6 0
African marigold (Taqetes erecta L.) (B #%) 6 0
common cosmos (Cosmos bipinnatus Cav.) ( K HF% ) 10 0
yellow cosmos (C. bipinnatus Cav.) (B 7% ) 8 0
French marigold ( Tagetes potula L.) (FL2E% ) 18 0
Florists chrysanthemum (C, morifolium (Ramat.) Hemsl.) (THF% ) 5 0
Chrysanthemum morifolium (Ramat.) Hemsl. ( F¥#4L) 3 0
C. morifolium (Ramat.) Hemsl, (%Iﬂ?%) 5 0
C. morifolium (Ramat.) Hemsl. (£ X)) 6 0
C. morifolium (Ramat.) Hemsl. ( HZ &) 4 0
C. morifolium (Ramat.) Hemsl. (7 /1{2) 5 0
C. morifolium (Ramat.) Hemsl. (¥§3% 2 %) 5 0

TABLE 4. Wilt incidence of China aster caused by
Fusarium oxysporum {. sp. callistephi in the field

TABLE 5. Contamination of seeds of garland
chrysanthemum by Fusarium oxysporum

Garland chrysanthemum

Location Pl amlj (;-u?jeyed Wilt (%) prop:(%ﬁle/g Source No. of  Contamination
seeds tested (%)
Puli 2784 0.57 816X 10°  Diseased plot at Tali county 50 16
Tien-Wei A 5435 9.14 652X 10°  Market 100 3
Tien-Wei B 1312 3.13 not counted Farmer 100 12
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