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Setsumi ITor*, Fumio SATo*, Jun Yamamotro*, Toshihisa UcHiTA* and
Chiyoichi Nopa** : Overwintering of Pyricularia on the Living Bamboo and
Bamboo Grass Leaves and Pathogenicity of the Rice Blast Fungus, P. oryzae

Cavara, to Bamboo and Bamboo Grass

Abstract

During late-March to August 1978, natural infection of bamboo or bamboo grass
by Pyricularia sp. was found in 8 Prefectures in the western part of Japan (Kago-
shima, Kumamoto, Hiroshima, Okayama, Shimane, Tottori, Shiga, Wakayama). All
collections are overwintered living leaves with older blast lesions. The 16 isolates
from bamboo and 5 from bamboo grass showed pathogenicity to all inoculated bamboo
and bamboo grass. Of 13 isolates of Pyricularia sp. from bamboo, 5 showed patho-
genicity to rice seedlings. Among 3 isolates from bamboo grass, one could infect
rice leaves by artificial inoculation. One isolate (T300) from bamboo (Semiarundinaria
viridis Makino) was identified as race 007. Of the 10 isolates of P. oryzae from rice,
8 were pathogenic to bamboo and 9 were pathogenic to bamboo grass. Each of 4
races (T-2, C-1, C-8, N-2) showed pathogenicity to both bamboo and bamboo grass.
Spray inoculation of bamboo with the fungus was successful. Pyricularia sp. over-
winters as mycelium in infected living leaves of bamboo and bamboo grass. Some
of overwintered leaves with blast lesions persisted for prolonged periods during the
spring and early summer. The overwintered mycelium on living leaves produced

conidia with high germinability when moistened. Sporulation may occur in nature at
any time the environment is favorable. A field survey made in Hirose-cho on 22
June 1978 showed that 6.9% (583/8454) of overwintered bamboo (Phyllostachys bambu-
soides Sieb. et Zucc.) leaves were infected with a Pyricularia sp. The fungus was
fruiting on the lesions of leaves when moistened. In 1978, Pyricularia sp. was first

found sporulating on overwintered living leaves of bamboo and bamboo grass between
May 10 and 13 in Hikawa-cho and Yasugi-shi. The first primary blast lesions on
young bamboo leaves were found May 1 in Yasugi-shi and May 5 in Hikawa-cho. New
lesions on bamboo grass were first noted June 27 in Hikawa-cho. We proposed that
conidia produced on overwintered living leaves were responsible for initiation of primary
infection. In Japan, bamboo and bamboo grass are widely distributed and they may
have a direct bearing on the disease cycle of rice blast.
(Received April 16, 1979)
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Table 1. The isolates of Pyricularia sp. obtaind from bamboo and bamboo grass

used in this study

Isolate Locality Host? coggsfed
T100 Matsue-shi, Shimane Pref. Hachiku 1977 Nov.
T101 Shingu-shi, Wakayama Pref. Bamboo® 1978 March
T102 Uchita-cho, ” ” #  April
T103 Matsue-shi, Shimane Pref. Madake » May
T104 Kure-shi, Hiroshima Pref. Bamboo ” ”
T200 Matsue-shi, Shimane Pref. ” »  April
T300 Hikawa-cho, ” Aonarihira 1977 Aug.
T301 ” ” Kenashinarihira » Oct.
T302 ” ” Madake » Nov.
T305 Yunotsu-cho, ” Kurochiku »  Oct.
T307 Kamo-cho, ” ” ” ”
T310 Matsumoto-cho, Kagoshima Pref. Bamboo 1978 April
T311 Yabe-cho, Kumamoto Pref. ” ” ”
T313 Hirose-cho, Shimane Pref. ” » June
T400 Yasugi-shi, ” Kurochiku 1977 Oct.
T401 Hirose-cho, ” Okamezasa » . Dec,
T402 Yasugi-shi, ” Hachiku » Nov.
T403 Otsu-shi, Shiga Pref. Bamboo 1978 March
S$100 Shingu-shi, Wakayama Pref. Bamboo grassP 1978 March
S200 Matsue-shi, Shimane Pref. ” » April
S301 Hikawa-cho, ” Gokidake ” ”
S302 Kisuki-cho, ” ” 1977 Oct.
S400 Hirose-cho, ” ” ” ”
S401 Otsu-shi, Shiga Pref. Bamboo grass 1978 March

a Okamezasa (Shibataea kumasaca Makino), Madake (Phyllostachys bambusoides Sieb. et
Zucc.), Kurochiku (P. nigra Muroi), Hachiku (P. nigra form. henonis Muroi), Aonarihira
(Semiarundinaria viridis Makino), Kenashinarihira (S. tatebeana Muroi), Gokidake
(Pleioblastus argenteostriatus form. pumilus Muroi)

b Unidentified bamboo and bamboo grass
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Table 2. Inoculations of rice seedlings with
Pyricularia sp. isolates from bam-
boo and bamboo grass

Pathogenicity?

Isolate

Shin 2b Aichi-asahi

Bamboo
T100
T101
T102
T103
T200 — —
T300 + +
T302 — -
T305 — —
T313 — -
T400 — —
T401 +
T402 +
T403 - —

Bamboo grass
$200 + -
$400 — -
S401 — -

+ |
|

+ 1
+

a The presence of leaf lesions and spor-
ulation were the criterion for pathogen-
icity. + pathogenic; — nonpathogenic.

b Rice variety
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Table 3. Inoculations of bamboo and bamboo grass leaves with different isolates
(races) of P. oryzae from rice

Isolate Inoculation Bamboo (B) and Patho-
bamboo grass (BG)

(race) method inoculated? genicity®
P2b (T-2) Injection Aonarihira (B) +
” Taiminchiku (BG) +
” Himehachiku (B) +
Ken60-19 (C-1) Spray Himehachiku (B) +
Injection Medake (BG) +
TY70-94 (C-8) ” Aonarihira (B) +
" Taiminchiku (BG) +
Ken54-04 (N-2) ” Aonarihira (B) +
” Medake (BG) +
” Kurochiku (B) +
R10¢ ” Aonarihira (B) +
P Medake (BG) +
R11, R16 ” Himehachiku (B) -
” Taiminchiku (BG) +
R15, R17 ” Himehachiku (B) —+
” Taiminchiku (BG) +
R18 ” Himehachiku (BG) +

a Kurochiku (Phyllostackys nigra Muroi), Himehachiku (P. humilis Muroi), Aonarihira
(Semiarundinaria viridis Makino), Medake (Pleioblastus simonii Nakai), Taiminchiku
(P. gramineus Nakai).

b The presence of leaf lesions and sporulation were the criterion for pathogenicity. 4+
pathogenic; — non-pathogenic.

Table 4. Sporulation ability of Pyricularia sp. on overwintered lesions on living
bamboo leaves and germinability of the conidia

Phyllostachys nigra form. henonis Muroi Phyllostachys bambusoides Sieb. et Zucc.

(Hachiku)? i (Madake)®
Date No. No. Sporu- % Date No. No. Sporu- %

sampled | leaves | lesions lation germ. sampled | leaves lesions lation germ.

2/ 5 3 3 + 64 2/ 7 1 1 -+ 43
3/5 2 2 + 78 2/24 1 1 + 81
4/ 2 3 3 + 49 3/15 2 2 + 86
5/ 7 3 3 + 50 4/24 2 2 + 74
5/30 3 3 + 74 6/ 5 3 3 + 81
6/21 2 7 + 78 6/25 3 3 + 89
7/24 1 2 + 84 8/22 1 1 + 21

Collections were made in Yasugi-shi (a) and Hikawa-cho (b) of Shimane Prefecture in 1978.

A7HE»58A2ATTO TEHOFAET, KEE LR 21-89% DIEFHIER AR Uiz (Table 4) . 7B,
FEWNEIC X - THHE LICE RO SERTFITER SN, FNHT8 AI2RICREINIrF ¥+ Y £ T DA
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Table 5. Sporulation ability of Pyricularia sp. on overwintered lesions on living
bamboo grass leaves and germinability of the conidia

Pleioblastus distichus var. glaber
Sugimoto (Nezasa)?

Unidentified bamboo grass?

Date No. No. Spolu- % Date No. No. Sporu- %
sampled | leaves | lesions lation germ. sampled | leaves lesions lation germ.
1/29 4 4 + 50 2/ 7 3 3 + 61
2/21 1 2 + 67 2/21 1 4 + 53
3/5 2 2 + 88 3/ 7 2 3 + 82
4/ 2 2 2 + 72 3/22 1 2 + 56
5/ 7 2 3 + 86 4/24 2 2 + 48
6/21 2 4 —+ 74 6/ 5 3 3 + 78
7/24 1 1 + 65 6/25 1 1 + 75

Collections were made in Yasugi-shi (a) and Hikawa-cho (b) of Shimane Prefecture in 1978.
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Fig. 23.

Explanation of plate

Overwintered living bamboo leaves with older blast lesions found in Kagoshima
(Fig. 1), Okayama (Fig. 2) and Wakayama (Fig. 3) Prefectures in 1978.
Overwintered living bamboo grass leaves with older blast lesions found in Tottori
(Fig. 4) and Wakayama (Fig. 5) Prefectures in 1978.

Developed blast lesions on bamboo (Phyllostachys humilis Muroi), injection-inoculated
with a Pyricularia sp. isolate from bamboo (T310).

Developed blast lesions on bamboo (P. humilis Muroi), spray-inoculated with a
Pyricularia sp. isolate (T103) from bamboo (P. bambusoides Sieb. et Zucc.).

Blast lesions on the undeveloped top leaf of bamboo grass (Pleioblastus simonii
Nakai), spray-inoculated with a Pyricularia sp. isolate ($302) from bamboo grass
(P. argenteostriatus form. humilus Muroi).

Conidia of Pyricularia produced on the rice leaves (Shin 2) after inoculation with
a Pyricularia sp. isolate (T402) from bamboo (Phyllostachys nigra form. henonis
Muroi).

Typical blast lesions on 3 differential rice varieties produced after inoculation with
a Pyricularia sp. isolate (T300) from bamboo (Semiarundinaria viridis Makino).
Blast lesions on bamboo grass (Pleioblastus gramineus Nakai), injection-inoculated
with a P. oryzae isolate, P2b (T-2). ‘

Blast lesions on bamboo (Semiarundinaria viridis Makino), injection-inoculated with
a P. oryzae isolate, Ken54-04 (N-2).

Blast lesions on bamboo (S. viridis Makino), injection-inoculated with a P. oryzae
isolate (R10).

Blast lesions on bamboo (Phyllostachys humilis Muroi), spray-inoculated with a P.
oryzae isolate, Ken60-19 (C-1).

Conidia of Pyricularia produced on the leaf of bamboo (Semiarundinaria viridis
Makino), injection-inoculated with a P. oryzae isolate (R10).

A potted bamboo plant (Semiarundinaria tatebeana Muroi) naturally-infected with
Pyricularia sp. used for overwintering study.

An overwintered living leaf with older blast lesions collected from the potted bamboo
plant (Fig. 16) in mid-July 1978.

An overwintered living bamboo (Phyllostachys bambusoides Sieb. et Zucc.) leaf with
irregular coalescing blast lesions found in Hirose-cho on 22 June 1978.

Conidia of Pyricularia produced on the bamboo leaf (Fig. 18).

The first primary blast lesions on young bamboo and bamboo grass leaves found
in 1978. Lesions on bamboo (Phyllostachys nigra form. hemonis Muroi) found in
Yasugi-shi on 1 June (Fig. 20). Lesions on bamboo (Semiarundinaria tatebeana
Muroi) found in Hikawa-cho on 5 June (Fig. 21). Lesions on bamboo grass found
in Hikawa-cho on 27 June (Fig. 22).

Conidia of Pyricularia produced on the first primary blast lesions of bamboo (Fig.
20).
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