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STUDIES ON HELMINTHOSPORIOSE OF RICE

II. INFECTION AND CONTROL
By C. K. Lin*
INTRODUCTION

Helminthosporiose is one of the most important diseases of rice in
China, Surveys made by C. T. Wei and the writer since 1931 show that
it is generally prevalent both in the nursery and in the field in Kiangsu
and Chekiang Provinces. According to Tsui and his co-workers (13),
loss of paddy rice due to helminthosporiose in 1934 was 2.7 percent of
the total crop in Hangchow, Chekiang.

Under the rice disease investigation projects supported by the China
Foundation, studies of this disease were initiated in 1929. This paper
is a report of the progress to date, and includes an investigation of the
damage caused by the disease, overwintering of the causal organism,
sources of primary infection, relation of stage of maturity of grains
to infection, effectiveness of seed treatments, and varietal susceptibility
of rice to the disease.

DAMAGE CAUSED BY THE DISEASE
Types of Injury.

Secdling, Seedlings may be found to be infected immediately after
their emergence. In general the coleoptile becomes spotted first. In
serious cases, an irregular brown rotted area can be seen on the cole-
optile. Young leaves emerging from these coleoptiles, often bear typical
spots. The root may also produce small, dark colored spots which are
often particularly noticeable at the tip (Fig. 1 and 2) from which the
causal fungus has been repeatedly isolated. It is not uncommon to
find that the portion between the first whorl of roots and the lower end
of the culm has become dark brown in color as a result of the infection
(Fig. 5). In a humid atmosphere, such as in a moist chamber, woolly
mycelia (Fig. 4) of the fungus often grow out from the soil near the
seedling. These aerial mycelia spread from one plant to another, causing
serious injury to the young leaves. Leaves so attacked first become
splotehed and rotting soon follows (Fig. 3).

Muture plants. Besides the characteristic spotting of the leaves, all
other aerial parts are subject to the attack of the fungus.

*The writer wishes to acknowledge gratefully his indebtedness to Dr. T. F.
Yu under whose direction this work was conducted, for his advice and encourage-
ment throughout the course of the investigation and the preparation of the
manuscript. Thanks are due to Mr. C. T. Wei who initiated several of the
experiments, and also to Mr. W. F. Chiu for his kind help.
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Sheath infection is more conspicuous on the inner than on the outer
surface. Under ordinary conditions the spots on the outer surface vary
from the size of a pinhead to an oblong spot measuring 1% X2 mm,, and
are walnut brown in color. The lesions on the inner surface are usually
three to four times larger than those appearing on the outer surface,
with an amber brown center and ochraceous tawny (8) margins which
are not well defined. Isolated spots found close together on the
outer surface usually coalesce on the inner surface., In highly suscep-
tible varieties under prolonged moist conditions, the sheath may be so
seriously affected that very large lesions as shown in Fig. 7 may be
found on both surfaces. Sometimes attractive seal brown (8) lesions
appear near the ligule at the articulation between the sheath and the
blade.

The disease on the stems is negligible. Only rarely do the portions
enclosed by the diseased sheath become infected. The exposed portions
on the panicle stalks sometimes produce a few tiny spots. However,
stems wounded by needle pricks develop large carrot brown (8) areas
two days after artificial inoculation.

Grains are especially liable to be attacked. The severity of the
disease on grains, as will be shown later, depends chiefly upon the stage
of maturity in which infection takes place, Slightly affected grains
are spotted with minute splotches of different shades of brown, fading
toward the margins. From one to twenty spots may be found on a
single grain. Severely affected grains show a large blackened area on
a portion or over the entire surface of the grains. In an advanced
stage of infection, these lesions may become powdery in the center. In
spite of serious infection, the kernels, though not so plump as healthy
ones, usually develop into germinative seeds (Fig. 6).

DEGREE OF NATURAL INFECTION AND EFFECT

Although the disease is present throughout the rice growing season,
field observations disclose that seedling and grain infections are the
only two types of injury worthy of note.

On June 13, 1934, a survey was made to estimate the percentage of
disease and its effect on the growth of seedlings in Nanking. About
300 seedlings were collected at random from seven seed beds, and were
separated into three classes namely, healthy, slightly diseased and
severely diseased, according to the number of spots on each. The
number of seedlings falling into each class was counted and the length
of every seedling, including top and root, was measured. Table 1 shows
that half of the total number of seedlings examined were severely dis-

eased and that the height of the diseased plants averaged 20.8 percent
2
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less than the height of the healthy ones. The fact that slightly diseased
seedlings did not show any significant difference in height when com-
pared with healthy ones was probably due to the fact that most of them
were newly attacked,

Table 1. Degree of Seedling Infection by Helminthosporium Oryzae
Breda de Haan in Relation to Height of Plants

Aver- | Aver- Difference in

No. o*/No- of” Aver- | age** | age*” | average height of

No. of* slightly | S€vere- Percent/Percent| age** |height | height

s ly of height of of sev-
Plot Total |healthy dxset(zias- diseas- | ©f severe | of slightly) erely | gljyhtly | Severely
planis plans el disease|disease| healthy| dis- dis- diseased | diseased

’ plauts plants { eased | eased
plants | plants plants plants

EY Y3

130 | 55 54 21| 57.69 | 16.15 | 29.65 J‘31.02 26.101 +1.37 | —3.55
319 | 17 73 229 | 94.67 1 71.79 | 22.94 $21.63 | 18.96 | —1.31 | —3.98
1711 25 39 107 | 85.37 | 62.57 | 27.16 1 28.05 | 21.01 | +0.96 | —6.15
197 9 60 128 | 95.43 1 64.97 | 31.11 | 31.67 | 23.27 | 4+0.56 | —7.84
347 | 79 | 118 150 | 77.23 | 43.23 | 26.51 123.81 { 17.32 | —2.70 | —9.19
307 | 10 97 200 1 96.74 | 65.15 | 31.00 | 29.61 {23.61 | —1.39 | —7.39
199 | 52 95 52 | 73.87|26.13|29.85 | 30.00 | 26.63 | 4+0.15 | —3.22

Total 1670 | 247 | 536 887

N W -

Average 83.00 | 50.00 | 28.32 127.97 (| 22.41| —0.34 | —5.90
Percent-
age 1.20 20.84

“The diseased plants with more than 5 small spots or 3 large spots are
counted as severely diseased; otherwise slightly diseased.

**In centimeters.

***The plus sign indicates an increase and the minus sign a decrease in
the height of the slightly or severely diseased seedlings as compared with the
healthy ones.

In order to estimate the amount of loss due to grain infection, two
commercial varieties of paddy rice, C2312 and Round White (@ 43 & )
were examined. The former, a late variety, was grown under natural
field conditions at Hangchow in 1934, and the latter, a medium variety,
was grown in Nanking in 1935. These were secured respectively from
the Chekiang Provincial Agricultural Experiment Station and the Depart-
ment of Agronomy, University of Nanking. From each variety, about
two thousand grains were classified into healthy, slightly diseased and
severely diseased (Fig. 7). Each hundred seeds from each variety were
weighed separately. In addition two other varieties grown in pots and
inoculated in the summer of 1935 were similarly studied as to the effect
of the disease on the weight of the grains. The data are summarized

in Table 2.
3



