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Katsuto KUN1YASU¥*: Seed Transmission of Fusarium Wilt
of Bottle Gourd, Lagenaria siceraria Standl. Used for
Root Stock of Watermelon VI. Direct
Invasion of the Causal Fungus Through
Vascular bundles to Seeds

Abstract

The distribution of the causal fungus, Fusarium oxysporum f. sp. lagenariae Matuo et
Yamamoto, in the vascular bundles of the loculus and placenta as well as seed coats of
infected fruits was studied with the aim of tracing the direct invasion through the vascular
bundles to the seeds. The infected fruits which were borne on diseased stems and did not
show any decay of tissues but showed discoloration of the principal vascular bundles in the
epicarp caused by the causal fungus penetration were used as materials for the observations.
Presence of the causal fungus in the loculus and the placenta was confirmed by placing the
tissue sections on solid Komada’s medium, a selective medium for quantitative isolation of
Fusarium oxysporum, and observing the development of the causal fungus. A distinct vascular
bundle extending from the hilum through the raphe was observed in the seed coats. This
bundle is known to be one of the anatomical features of the seeds developed from anatropous
ovules such as the seeds of bottle gourd. Out of about 1000 seeds harvested from the infected
fruits mentioned above, 23 seeds were proved to be infected with the causal fungus. In 6
seeds among the infected seeds, chlamydospores which presumably had originated from the
causal fungus were observed in the vessels and in the parenchyma tissues of vascular bundles
of the seed coats. Their diameter was 7.6 pym in average. While the diameter of the
chlamydospores of the causal fungus cultured on apricot medium was 7.5 pm. Thus both
chlamydospores showed nearly identical shape and diameter. The chlamydospores in the
seed coats germinated when the infected seeds were incubated on Komada’s medium at 25
C for 24 hr. The results mentioned above suggested the possibility of direct invasion of
the seeds by the causal fungus through the vascular bundles.

(Received June 30, 1980)
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Table 1. Detection of the pathogen in loculus of diseased fruit before decomposing its
mesocarp (No. of colony grown in 10 petri dishes)

Fruit tesed

No. of colony of F. oxysporum

No. of colony of the pathogen

A 4 3
B 7 2
C 2 0
D 9 4
E 7 0
F 6 0
G 12 3
Table 2. Detection of the pathogen in placenta of diseased
fruit before decomposing its mesocarp
Fruit No. of placenta No. of placenta detected % of placenta detected
tested tested the pathogen the pathogen
A 76 4 5.3
B 104 3 2.9
C 39 0 0
D 58 0 0
E 76 0 0
F 77 0 0
G 362 3 0.8
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Table 3. Detection of the pathogen in seed collected from diseased
fruit before decomposing its mesocarp

Seed part detected the pathogen®

Fruit No. of seed % of seed detected
tested tested A B C AB® ACH BC® the fungus

A 213 3 1 2 0 2 1 4.2

B 250 0 0 0 1 0 0 0.4

C 160 2 0 0 0 0 0 1.3

D 187 0 1 0 0 0 0 0.5

E 320 0 0 0 0 0 0 0

F 130 1 2 0 0 0 0 2.3 ~.

G 436 3 1 2 0 1 1 1.8 "
a) b) Detection in the both sides.
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Explanation of Plates

Plate 1.

1. Staminate flower of bottle gourd

2. Pistillate flower of bottle gourd

3. Transverse section of ovary Q)

4, Transverse section of the fruit .

5. Separation of the tissues occluding loculus from fruit wall
f: Fruit wall, t: Tissue occluding loculus

6. Attaching the seed to placenta (arrow)

7. Mycelia spreading from inner part of a vessel obtained from the tissues occluding loculus
and incubated on medium

8. Mycelia ‘speading along vessels obtained from the tissues occluding loculus and incubated
on medium

Plate II.

1. Vascular system in the seed coat (middle)
2. Transverse section of the seed at the hilum
HI: Hilum, MI: Micropyle

3. Magnification of hilum

v: Vascular bundle
Mass of chlamydospores observed in vascular system of seed coat
Chlamydospores embedded in parenchyma of vascular system of seed coat
A chlamydospore on a vessel of seed coat
Germinating hyphae of a chlamydospore presumably situating in a vessel of seed coat
A chlamydospore formed on apricot medium

W N & U1
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Plate 1
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Plate 1I
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