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Ecological Studies of Bakanae Disease of Rice,
Caused by Gibberella fujikuroi
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ABSTRACT

Two rice cultivars infected by Gibberella fujikuroi were tested to investigate the sequen-
tial change of disease development in the field conditions. In the preliminary test, the seeds
of Nongbaek and an unknown cultivar showed 21 and 31.7% infection by G. fujikuroi. At
the late stage of water nursery bed, some seedlings produced typical elongation symptom
of bakanae disease and most of the leaves were dried up within a few days after transplant-
ing. Out of the healthy looking seedlings, some plants also developed bakanae symptoms
from middle June being two week after iransplanting and the number was increased until

middle September.

INTRODUCTION

Since Hori had first observed and reported bak-
anae disease in 1898 in Japan, Sawada reported the
disease being a seed-borne disease in 1917 and Ku
rosawa (1926) clarified that bakanae disease was
caused by the toxic material excreted by the path-
ogen. This toxic material, known as gibberellin,
was later discovered as a plant hormone by Yab-
uda et al. in 1940(Cited by Umehara, 1975).

A bulk of observations and researches on baka-
nae disease has been done in Japan since early 20th
century. As a result, infection phase by conidios-
pore (Sasaki, 1971),
stage (Furuta, 1970),

infection phase at flowering
epidemiological studies of

bakanae disease(Kawase et al.; Kijima; Ishii; and

Horiuchi et al., 1975), and effect of fungicides
for disinfection of rice seed(Chugoku Natl. Agric.
Exp. Sta., 1975) were reported.

Main source of inoculum for infection is known
as conidiospore and dispersal of conidiospore is
mostly accomplished at midnight or right after
rainfall during daytime (Sasaki, 1971).

Recently a series of factors related with bakanae
disease such as inoculum potential and disease
severity, temperature favorable for bakanae infe-
ction, relative humidity in relation with conidial
formation and release of G. fujikuroi, and survival
of G. fujikuroi conidia in rice seeds was found
by IRRI (1980).

Bakanae disease was observed from long time
ago in Korea but the disease was not so serious

until middle 1970s. One of the serious problems
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for the control of bakanae disease is those healthy
looking plants in the nursery stage, because they
produce symptoms at different stages after trans-
planting (Kim, 1981). The main purpose of this
experiment was to investigate the seasonal change
-of bakanae disease development with infected seeds.

MATERIALS AND METHODS

Varieties Tested: Two rice seeds infected by
Gibberella fujikuroi were used. One was Nongbaek
which is widely grown in Gangweon area and the
other was an unknown cultivar collected from Un-
bong, Jeonbug province.

Mode of Seedbed: Pregerminated seeds were
broadcasted in the water nursery bed on April 20
th of 1976 and the seedlings were transplanted on
May 3lst at 150m? plot per variety.

Ttems for Observation: Percentage seed infection
was preliminarily checked in the laboratory by
blotter method. Plant height and number of tillers
were periodically measured from June 28 until
August 16. Disease development was observed by
seven day interval from middle July until middle
September.

RESULTS AND DISCUSSION

Percenatage seed infcetion by G. fujikuroi for
Nongbaek was 21% and 31.7% for an unknown
cultivar in the preliminary test using blotter met-
hod (Table 1).

At the late stage of seed nursery, some seedlin-
-gs showed typical elongation symptom of bakanae
.disease. Therefore, the elongated ones and healthy
looking ones were separately transplanted. When
the elongated seedlings at the water nursery bed
were transplanted, most of the leaves were dried
up within a few days and abundant sporulation
was observed on the remained culms. However,
some seedlings produced new tillers and remained
healthy until late crop season. Quite opposite
-opinion was reported by Isaka et al. (1974) and
Horiuchi et al. (1975) stating that once the elong-
ated seedlings were potted after collecton, new

tillers did not exhibit the characteristics of baka-

nae symptom and became healthy. Isaka et al.
(1974) thought that it was very difficult to consid-
er those elongated seedlings as bakanae infected
plants due to the recovery of elongated seedlings.
But the author considers the elongated seedlings
are bakanae infected because they produce conid-
iospores on the culms.

When the healthy looking seedlings at the water
nursery bed were transplanted, some plants devel

oped typical symptom of bakanae disease two week

Table 1. Percentage detection of Gibberella fuji-
kuroi from seeds of two rice cultivars.

N(;Il-;gbaek Unknown cultivar collected

] e S from Unbong
1 1 i Mean 1 1 o Mean
15 24 24 21.0% 42 20 33 31.7%

after transplanting. This same relationship was
well observed by Aoki and Isaka(1975). As plant
growth status, plant height and number of tillers
were periodically measured for the healthy plants
and infected ones (Table 2). The number of tillers
was smaller in infected plants than healthy ones
for the both varieties. It is common that plant
height of infected plants by G. fujikuroi is taller
than healthy ones. However, plant height of infec-
ted plants in unknown cultivar was shorter than
healthy ones from August 2nd as in Table 2, This
was mainly due to the drying up of the infected
plant’s leaves.

Once the plants produced the elongation sympt-
om, most of them were complectely dried up and
very few plants remained partially dried up(Table
3).0ut of completely dried up plants, majority
were missing and the number was gradually incr-
eased, while the remained culms produced treme-
ndous number of propagules of G. fujikuroi. Un-
known cultivar produced more symptoms than
Nongbaek and nonsporulationg plants for both
varieties were present only in early stage after
elongation.

The sporulation point of G. fujikuroi in the
elongated plants in the nursery bed was measured
after transplanting., As shown in Table 4, the
height of sporulation point gradually went up until

late growth stage in both completely and partially
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Table 2. Plant height and number of tillers for healthy plants and infected plants by Gibberella

Sfujikuroi in two rice cultivars.

Unknown cultivar collected from Unbong Nongbaek
Date observed Healthy plants Infected plants Healthy plants Infected plants
Plant® No. of Plant No. of Plant No. of Plant No. of
height tillers height tillers height tillers height tillers
June 28 39.8 7.0 50.0 4.9 39.8 8.8 53.4 3.0
July 5 39.0 11.6 55.6 6.1 40.4 13.4 64.2 4.0
13 47.6 16.2 56.6 8.5 47.2 16.6 65.9 5.0
19 60.0 14.0 61.2 10.0 58.9 18.6 71.6 6.9
26 66.5 14.6 71.1 8.0 65.5 14.6 82.8 6.9
Aug 2 83.4 14.6 80.1 5.6 74.0 13.2 92.5 6.3
9 101.1 13.6 88.6 6.8 89.0 12.8 101.1 6.0
16 103.5 14.0 97.1 7.3 106.5 14.0 106.2 8.8

*: Plant height is measured by centimeters.

dried up plants of unknown cultivar while in Nong-
baek the elongated plants were missed in early
stage.

At the same time the sporulation point of those
plants elongated after transplanting also went up

high until late growth stage in both varieties(Ta-
ble 5). As a result, the percentage height of spor-
ulation point vs. plant height was ranged from 25
to 60% for an unknown caltivar and 25 to 40%.

for Nongbaek in early August.

Table 3. Number of elongated plants infected by Gibberella fujikuroi in two rice cultivars.

Number of plants
Variety with different

Date observed

conditions Jllllliy o 27 AUg;St o 18 2 a1 Sep;embii
Completely dried up 59 106 129 148 155 156 159 172 177 183
Missing plants 3 78 100 114 129 143 143 145 145 157
Unknown Sporulating plants 18 25 28 34 26 13 16 27 32 26
cultivar Non-sporulating plants 38 3 1 0 0 0 0 0 0 0
collected from Partially dried up 8 21 21 14 10 9 13 7 6
Unbong Sporulating plants 11 21 14 10 9 13 7 6 0
Non-sporulating plants 1 10 0 0 0 0 0 0 0 0
Completely dried up 5 9 18 19 25 26 27 31 31 31
Missing plants 3 3 12 14 22 25 25 27 27 27
Sporulating plants 2 5 6 5 3 1 2 4 4 4
Nongbaek Non-sporulating plants 0 1 0 0 0 0 0 0 0 0
Partially dried up 2 4 4 5 2 3 5 1 1 1
Sporulating plants 2 4 4 5 2 3 5 1 1 1
Non-sporulating plants 0 0 0 0 0 0 0 0 0 0
Based upon these results, it was concluded that
the infected plants started sporulation about one # =
week after symptom sppearance and the main
soure of inoculum for seed infection was conside- I EREETE XA

red to be those plants elongated in middle July.
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Table 4. The height of conidiospores of G. fujikuroi present in the elongated plants in the

nursery bed.

Height of Date observed
Variety conidiospores “Tuly August September
present* 14 210 97 3 10 18 2 81 7 14
Completely idred up
Mean — 32.3381.4 24.0 — 47.4 41.9 53.9 46.0 48.1
Unknown Top — 47.5 40.6 — — — 50.6 57.0 49.5 61.4
cultivar Bottom — 22.0 24.0 — — — 37.2 48.8 42.5 41.0
collected Partially dried up
from Mean 23.5 19.8 22.0 34.7 44.0 43.9 46.2 42.5 52.5 —
Unbong Top 36.0 26.7 28.2 38.0 46.0 52.5 - — 63.0 -
Bottom 13.6 10.8 12.4 32.3 41.5 37.8 — — 42.0 —_
Completely dried up
Mean 23.2 15.3 — — — - — — - —
Top — 18.5 — — — - - — — -
Bottom —- 12.0 — — — — — — — —
Nongbaek Partially dried up
Mean 23.5 20.3 16.5 15.8 18.0 — - - - —
Top 8.0 - - - - - - = = =
Bottom 19.0 _ = — — — — — — —_

a: Height of conidiospores present was measured by centimeters.

Table 5. The height of conidiospores of G. fujikuroi present in the elongated plants of two rice
cultivars after transplanting.
] Height of Date observed
verew ggg;g;otipores Jilzlly 21 27 AugSHSt 10 18 25 381 Se’? temtlyzr
Completely dried up
Mean 23.1 23.3 29.7 33.1 37.9 40.4 47.3 52.5 57.2 52.1
Unknown Top 39.2 34.0 40.0 48.0 48.0 55.8 66.4 75.6 84.0 64.2
cultivar Bottom 9.7 10.7 13.0 20.0 20.0 28.5 38.0 37.1 26.0 37.8
collected Partially dried up
from Mean 16.5 20.2 22.7 29.2 39.2 45.4 49.5 62.7 58.2 —
Unbong Top 25.7 45.8 37.2 42.5 54.2 60.6 71.0 72.2 73.0 —
Bottom 7.0 8.0 10.0 8.8 34.0 81.4 31.8 35.83 84.0 —
Completely dried up
Mean 14.9 22.7 88.0 88.7 384.6 46.0 42.0 54.7 64.2 62.9
Top 17.5 29.4 39.2 41.0 39.2 — 47.5 60.5 72.0 67.0
Bottom 12.2 18.0 21.8 22.6 28.0 — 86.4 41.7 56.2 55.0
Nongbaek Partjally dried up
Mean 17.0 17.8 26.6 30.5 85.7 86.7 47.5 70.5 64.0 54.8
Top 19.5 27.8 31.0 39.5 386.4 53.2 64.6 - — -
Bottom 14.4 12.2 21.2 21.8 35.0 22.4 39.0 — - —

»: Height of conidiospores present was measured by centimeters.
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