Plant Pathology Bulletin 2: 52-55, 1993

A Survey of Rice Seed-borne Fungi in Taiwan

Wen-5hi Wu and Siu-Keung Dow

Department of Plant Pathology and Entomology, National Taiwan University. Taipel, Taiwan,
Hepublic of China
Accepred for publication: February 26, 1993

ABSTRACT

Wu, W. 5., und Dow, S. K. 1993, A Survey of rice seed-bome fungi in Taiwan. Plant Pathol. Bull,
2:52-55.

Fifty-five rice samples were collected from several seed lots obtained from mujor rice
growing areas in Tuiwan for this study. Twenty-five different fungi were found on these sceds by
means of blotter and deep-freezing biotter methods.  Among those. Ascochvta oryzue,
Acremioniella airi, Alternarfa tenafs, Curvalaria affinis. C. brachyspora, . cdavata, C. pullescens,
Diplodia oryzac, Drechslera halodes, D. poae, D. rostrata, Fusarivm tateritium, F. semitectum,
Riynchosporium orvzae, and Trichoconis padwickii were isolated from rice for the first time in
Taiwan,  Phoma glumaram and K. orvzee occurred more on rics seed harvested from northern
and eastern Taiwan than central and southern Taiwan.  Curvelaria funata and T padwickii
necurred more on tice seed harvested from central and southern than from northern and eastern

Tuiwan.
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INTRODUCTION

Rice {Ovwyra sariva Linn.) is one of the most
important food crops in the world, but has many
diseuscs us the other major field creps.  Diseases are
usually important when crops are cultivated intensively
n u large acceage, especially in developing areas or
countries.  Seventy one different of discases rice are
known te be transmitted through seed (11,12,13),
Although 74 different diseases have been reported in
Taiwan (2}, rice seed health has not been thoroughly
investigated before (17).  Among rice diseases, many
important fungal pathogens can be transmitted from
seeds. To reduce the possinliliy of distributing seed-
borme pathogens, sowing healthy seed is necessary. The
major purpase of this study was to investigare seed-
borne fungal pathogens of two rice cultivars. ic.
Tainon 67 and Tainon 70, which were predeminantly
cultivated in Taiwan in recent years.

MATERIALS AND METHODS

Fifty-five seed samples were collected from majm
rice growing areas, and all were inended for sowing in
Tuiwan.  Among these samples, 12 seed samples were
collected Trom northern, 16 from central, 17 from
southern, and 10 from eastern Taiwan,  All seeds were
harvested in Octeber or November, 1986 and 1987,

Blotter and deep-freezing blotter methods were
used 1o test every sample {9). Fouwr hundred seeds of
cach sumple were randomly selected and tested.  Seeds
were incubated in 25 C with diurnal light (12/12 hr,
light/dark).

Seed-borne fungi were isolated and cultured on
different media for sporulation.  Potato-dextrose agar
(PDA) was wsed for culturing Alrernaria tenuiy (C. G,
Nees), Ascochyta oryzue (Cattaneo), Curvularia lunat
({Wakk.} Boediju), Phoma glumarum {(EIll. et Jracy.),
Fyrenochaeta oryezae {Shirai), and Nigrospora oryzae
{Berk. & Br.). Sterilized rice leaves were used o
induce sporulation of Drechslera orveae (Subram. &
Tain), L. halodes (Subram. & Juin) and D0 rostra
(Richirdson & Fraser); ricc agar (200 g dehulied rice.
2 g agar, 1 L dist. water) for Rhynchosporium oryzae
(Hashioka & Yokogi);, and Sach's medium for
Trichocomiclla padwickii (Ganguly).  Spore suspensions
{approx. 10° spores/ml) of each fungus were prepared
and atomized onto 10 rice plants at seedling, tillering
and heading stages. The inoculated plants were kept in
a mist room {989 relative humidity} with 32 C for
three days. Pathogenicity of isolated fungi was
determined by fulfilling Koch's postulates,

RESULTS
Among the twenty five different fungi derected
from rice seeds. 20 fungi were found on Tainon 67



‘Table 1) and 24 fungi were occurred on Tainon 70
‘Table 2). Acrocylindrium oryzae infected more seeds
of Tainon 70 than Tainon 67. Alternaria tenuis,
Curvularia lunata, Nigrospora oryzae and Phoma
glumarum were the most common field fungi. The
recovery of N. oryzae did not differ among seed
samples.  Phoma glumarum and Rhynchosporium
oryzae occurred more frequently on seeds which were
harvested from northern Taiwan than the southern
areas, whereas the prevalence of C. [unata and
Trichoconis padwickii were reversed. A. fenuis existed
more on seeds harvested from central Taiwan than
from other parts of Taiwan. There was no impressive
differences in efficacy between blotter and deep-
freezing blotter methods to detect rice seed-borne fungi.

Ascochyta oryzae, Acremoniella atra, Alternaria
tenuis, Curvalaria affinis, C. brachyspora, C. clavata, C.
pallescens, Diplodia oryzae, Drechslera halodes, D.
poae, D. rostrata, Fusarium lateritium, F. semitectum,
Rhynchosporium oryzae, and Trichoconis padwickii are
new records on rice in Taiwan. A. oryzae, D. halodes,
D. rostrata, R. oryzae, and T. padwickii infected rice
plants, while A. atra, A. tenuis, and C. [unata did not.
A. oryzace caused tiny brown lesions on inoculated leaf
blade. The infected leaf tuned to yellowing or
marginal necrosis. Brown lesions were appeared on
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leaf after 3 days of inoculating D. halodes. D. rostrata
also caused small, oval, brown spots on rice, but
symptom appeared 7 days after inoculation. R. oryzae
initiated leaf scald usually on mature leaves. The
characteristic of leaf scald was zonated lesions encircled
by dark brown bands and usually developed at leaf tips.
T. padwickii did not infect rice seedling and mature
plant readily. However, rice kernel was easy to be
infected and turned to kernel spot, discoloration and
shrivelling.

DISCUSSION

Rice is the most important crop grown in Taiwan.
Local rice pathologists primarily focused their attention
to diseases on growing plants. Since some seed-borne
fungi may be seed-transmitted pathogens, the
information on rice seed health is a fundamental and
necessary requirement to provide to growers, breeders,
and government. In this study, 15 different fungi were
reported for the first time on rice seeds. These fungi
were identified based on several reference books
(1,4,59,10). Among them, A. oryzae, C. brachyspora, C.
clavata, D. halodes, and D. poae were not listed in “An
annotated list of seed-borne diseases” (11,12,13).
Ascochyta oryzae and D. halodes were demonstrated as

TABLE 1. Seed-borne fungi isolated from rice seeds of Tainon 67 harvested from different arcas of Taiwan

% of infested/infected seeds’

Fungus N C S E

Acremoniella atra 0.25/ 1.75° 0.25/ 0.25 1.25/ 0.75 0.00/ 0.00
Acrocylindrium oryzae 1.75/ 0.75 1.00/ 0.75 2.25/ 3.50 0.00/ 0.00
Alternaria tenuis 4.25/ 8.75 58.00/54.50 13.25/23.75 0.00/ 0.00
Cladosporium spp. 8.75/11.00 9.25/13.75 1.75/ 8.25 2.50/ 550
Curvularia atfinis 0.00/ 0.25 0.00/ 0.00 0.00/ 0.00 0.00/ 0.00
C. clavata 0.00/ 0.25 0.00/ 0.00 0.00/ 0.00 0.00/ 0.25
C. lunata 14.50/10.25 39.50/38.50 51.75/46.25 1.50/ 1.00
C. pallescens 0.00/ 0.00 0.00/ 0.00 0.50/ 0.50 0.00/ 0.00
Drechslera halodes 1.00/ 0.00 0.00/ 0.00 0.00/ 1.00 0.00/ 0.00
D. oryzae 1.00/ 1.25 13.00/11.75 10.00/ 6.50 2.75/ 2.00
D. poae 0.00/ 0.00 1.00/ 0.00 0.00/ 0.00 0.00/ 0.00
D. rostrata 0.00/ 0.00 0.50/ 1.00 1.50/ 0.25 0.00/ 0.00
Fusarium lateritium 12.50/16.00 1.00/ 1.25 4.00/ 1.75 2.00/ 1.00
F. moniliforme 0.00/ 0.00 0.00/ 0.00 0.00/ 0.00 0.75/ 3.50
F. semitectum 9.00/ 9.75 6.25/20.75 12.25/13.00 2.00/ 6.75
Nigrospora oryzae 41.00/38.75 65.00/66.00 40.25/35.00 42.25/30.75
Phoma glumarum 55.50/56.25 23.50/21.25 4.00/ 8.00 39.25/36.00
Rhynchosporium oryzae 225/ 1.75 0.00/ 1.00 0.75/ 0.25 7.50/ 4.50
Trematospharella elongata 0.25/ 0.25 1.25/ 0.25 0.75/ 0.50 0.00/ 0.00
Trichoconis padwickii 0.75/ 1.00 0.25/ 0.25 6.50/ 6.50 0.00/ 0.00

'Twenty seven seed samples were tested. 400 seeds of each sample were randomly selected and tested.

®N: northern, C: central, S: southern, and E: eastern Taiwan.
* Data collected from blotter and deep-freezing blotter methods.
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TABLE 2. Seed-borne fungi isolated from rice seeds of Tainon 70 harvested from different areas of Taiwan

% of infested/infected sceds'

Fungus N C S E

Ascochyta oryeae 000/ 0.00° 0,00/ 0.00 0.00/ 0.25 (L00/ 0.00
Acremoniella atea 0,00/ 0.00 1.50/ 1.50 .50/ 050 0.00/ 0.00
Acrocylindrium oryvzae 0.50/13.50 17,75 /14,50 8.00/13.50 8.75/12.75
Alternaria tenuis 9.75/13.50 31.75/3225 9.75/16.25 100/ 1.50
Cladosporium spp. a0/ 2.50 23.05/24.50 4.00/ 7.00 0,00/ .00
Curvalaria affings 0.00/ 0.00 .00/ 0.00 0.00/ 0.75 0,00/ 0.0
C. brachysporu (.00 0.00 0.00/ 0.25 0,00/ 0.00 (L00/ 000
€ lunata 19.50/13.50 32.75/32.75 40.75,/38.50 16.50/16.50
O pallescens 0.50/ 0.50 000/ 1.50 25/ 0.25 (.00 Q.00
Driplondia orvzae 0.00/ 0.00 (L00/ 0.00 300/ 275 (.00, 0.00
Drechslera halodes 1.00/ 0.00 .25/ 0.25 0.25/ 0.25 0.25/ 0.00
1 orvzae 0LO0/ 0.00 1O 10,00 0.25/ 0.00 0,00/ 0,00
D. poae 0.00/ 0.00 100/ 0.00 0.25/ 0.00 0,00/ 0.00
D, rostrata 0.50/ 0.50 0.00/ 0.25 .50/ 0.25 .75/ 0.25
Fusarivm lareritium (.00 1.00 775/ 4.50 1.50/ 3.50 h75/ (L62
F. momilitorme 0.00/ 0.00 0.00/ 0.00 (L0 0,25 L16/ 000
F. semitectum 2,50/ 0.00 12.25/ 5.75 6.50/ 9.50 (Lo 012
Nigrospora orvzue 48.50/61.50 58.50/56.50 49.90/47.25 5.75/ 302
Phoma glumarum 64.00,/58.00 15.000/23.25 5.25/ 6.50 800/ 875
Pyrenochaeta orveae L50/ 0.50 0.25/ 0.25 0.50/ 0.25 0.87/ 0.25
Pyricularia oryzae 000/ 0.00 0.00/ 0.00 0.00/ 0,00 0.00/ 0.25
Rhynchosporium oryzae 8.00/ 3.00 025/ 0.25 0.25/ 0.00 .25/ 012
Trenatospharellza elongata 000, 0,00 0.50/ 0.25 .50/ 0.00 000/ 000
Trichoconis padwickii 0.50/ 1.00 0.50/ 3.00 A50/ 4.75 (L18/ 0.25

lwenty ecight seed samples were tested, 400 seeds of each sample were randomly selected and tested.
" N: northern, C: central, S: southern. and E: eastern Taiwan.
" Dara collected from blotter and deep-freezing blotter methods.

TABLE 3. The rtemperawre and precipitation in
ditferent arcas of Taiwan in October and November of
Y80 and 1987

Weather Locations of Tuiwan
Purameters Year N C 8 E
Temperature (C) 1986 22077 23.10 2530 2345
1987 2353 24.05 2640 2510
Precipitation (mm) 1986 206.37 3305 1.70 199.63
1987 204,80 825 5257 31035
Time of precipita- 1986 142.82 1815 337 60.70
tion {hr) 1987 10467 1525 3120 5908

" N: northern, C: central, S: southern, and E: eastern
Tarwan.

" Data obtained from the Central Weather Bureau of
the Republic of China in Taiwan,

rice pathogens in this study. Pyrenochaeta oryzae
which was not previously recorded as a seed-borne
pathogen that could inititate a disease was also

detected in this study. P. oryzae is known to cause
yellow blight and sheath blotch on rice (15). Although
the appearance of A. oryzae, D. halodes, and P. oryzae
was not frequent, the potential of these fungi to spread
and cause disease can not be underestimated.
Rhynchosporium oryzae (7.8) and T. padwickii
(6,16,18) were identified as seed-borne pathogens,
However, the diseases caused by these two pathogens
had not been reported in Taiwan before. This is
possible since the occurrence of these diseases may not
be common or their symptoms were mixed with those
of other diseases, or these mwo pathogens were
previously misidentified by local rice pathologists.
Phoma glumarum and R. oryzae were detected
more on rice seeds were harvested from northernand
castern Taiwan, than from central and southern |aiwan,
These pathogens may prefer to survive under lower
temperatures and more wet conditions, since the
temperature and amount of precipitation in northern
and eastern Taiwan in October and November was
lower and higher, respectively, than central and
southern Taiwan (Table 3). The panicle was readily



infected by P. glumarum (10) and R. oryzae (3,14)
when the weather was cool and wet during anthesis.
On the contrary, T. padwickii and C. lunata occurred
more in central and southern Taiwan than northern
Taiwan. The possible reason may be these pathogens
preferred high temperature more than their
requirement for moisture. However, this speculation
needed to be confirmed by further experiments.
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