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Abstract: It is known that there are two lype galls, makomotake type (cultivated type) and makomo-
zumi type (wild type), induced by Ustilago esculenta in the stem tissue of Zizania lutifolia. The
former is widely used as a vegetable in the Southern Far East and the spores abundantly produced in
the latter wild type gall are used in the wood carving craft (Kamakura carving) in Japan. Three culti-
vated strains and two wild strains of Z. latifolia, both of which had been infected with U. esculentq,
were used in the histopathological observations. Artificial inoculation experiments were carried
out to the healthy plants grown from the seeds of wild Z. laiifolia with spores and monosporidial
culture from the makomozumi type galls and isolate strain culture from the tissue of makomotake
type gall, by partial vacuum and injection methods, together with some tests on storage conditions
influencing longevity of the spores. From the results the following are suggested that the different
symptoms or the two gall types of Z. latifoliac may be due to the ractions of the host plants, the
cultivated and the wild, to the pathogen, as stated previously by KANEHIRA el al.

Key words: Ustilago esculenta, Zizania latifolia, Gall fromation, Histopathology, Inoculation
experiment
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Fig. 1 Longitudinal section of

gall induced by Ustilago esculenta on Z. latifolia.
1: Taiwan (makomotake type). 2: Okinawa (makomotake type). 3: China (makomotake
type). 4: Sakura-shi (makomozumi type). Black area is smut spore sorus.
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Fig. 2 Photomicrographs of galls on Zizania latifolia infected with Ustilago esculenta (carbol
fuchsin-safranine-orange G staining).
1, 2: Longitudinal section of smut spore sori or sorus in makomozumi type gall tissues.
2: Partial section view of sorus showing pattern of centrifugal development and matura-
tion of smut spores. 8, 4: Section of makomotake type gall tissues, in which sporula-
tion hardly can be observed. 1:x20, 2-4:x200,
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Fig. 4 Per cent of smut spore gemination of Ustilago esculenta after 36 hr. incubation
on PDA plate at 257C.

100
Ay
N,
% 7ax
8o \@ 5 I e—
s 70+
.2 yaS
g 60 a
g 50+ D"““"—'U/ \‘\
o 0 o o
) S
$ \O O‘\-/
30+ —
© Kept dry }'t 5—6C °©
20 A Kept in water a
100 o Kept frozen at—20°C
-] i i i J. 1.
Nov. Mar. A r. May June Sept.
24th 7th 28th ZOth 14th 4th 4th

Fig. 5 Per cent of smut spore germination of Ustilago esculenia alter 36 hr. incubation
on water agar plate at 25°C.
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Table 1 Inoculation experiments of Ustilago esculenta strains to rhizomes of
Zizania latifolia by partial vacuum method

g Smut spore” Monosporidial ** Strain isolated from**"
,g (esc-5) strain (esc-11) diseased tissue (esc-4 1))
8 Concentration
= v ; ; P ; X
— Control 104 108 10 108 104 108
T2g
R 12 12 13 13 12 12 11
Sad
cER
dg;g« 11 9 9 10 8 8 9
Z 2
TLE
Rl
OE b= 0 1 0 0 0 0 0
Z g 5
* Sawara-shi, T strain w0 Sakura-shi, T strain
#4% Tajiwan, M-T strain wa# No., of inoculum spores or sporidium-like cells in I ml

Table 2 Inoculation experiments of Ustilago esculenta to intact plants of Zizania lati-
Jolia by injection method

= Smut spore” Monosporidial* Strain isolated from """
,g esc-5) strain (esc- 11) diseased tissue (esc-4ty)
g Concentration
A Control 108+++ 108 10° 10° 10° 10°
-
N 12 11 12 11 10 12 12
AR
G 1
°:E
S 3 1 0 0 1 4] 4 1
Z o
2483
O-E = 0 4 2 0 0 0 0
# Sawara-shi, T strain w# Sakura-shi, T strain

##% Taiwan, M-T strain ##4% No, of inoculum spores or sporidium-like cells in 1m!
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