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APPLICATION OF SEED CLEANING IN
MANAGEMENT OF SEED-BORNE DISEASES OF RICE

Pham Van Du, Huynh Van Nghiep and Nguyen Duc Cuong

ABSTRACT

On farm research using manual seed cleaning and seed treating by a 15% brine
solution are the simple and easy practice that did not harm to the environment.
Experiments were conducted in the two continuous seasons, 2001 wet season and
dry 2002 dry season. Ten farmers were selected to participate the experiment.
Results showed that farmer’s fields used clean seeds decreased transmission of
rice seed-borne diseases such as brown spot, red stripe, leaf scald, bacterial leaf
blight, sheath rot and grain discoloration. Yield increased from 12 to 15 % and
quality of seeds were observed in which 7.4-10.65% clean seeds in the dry season
and 9.27-9.6% in the wet season. Moreover, use of clean seeds also decreased
5.83-8.73% unfilled grains in the dry season and 8.32-8.65% discolored seeds in
the wet season.
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INTRODUCTION

High quality of seed undertakes the most
important role in rice production, with the
emphasis on seed health aspect.

At present, about 76.5% of farmers in the
Mekong Delta produced their own seeds for
the next crop, about 36.5% of farmers
removed all of type-off plants before harvest
and only 6% of farmers preserved seed in a
separate container (Vo et al. 2001). Almost of
seed samples collected in the Mekong Delta
were infected by several seed-borne
pathogens such as Bipolaris oryzae,
Alternaria padwickii, Fusarium moniliforme,
Fusarium  pallidoroseum,  Microdochium
oryzae, Sarocladium oryzae, Acidovorax
avenae sp. avenae and Burkholderia glumae.
These pathogens caused lower germination of
seed and transmitted diseases from seed to
rice plants (Huynh et al. 2001). Farmers
usually dried and winnowed seeds but did not
care of seed treatment before sowing (Vo et
al. 2001). In Bangladesh, a simple technique
of manual seed cleaning was adopted
effectively in improving seed quality (Mathur
et al. 2001).

The study aims at introducing manual seed
cleaning and seed treating with a 15% brine

solution as a feasible recommendation to
farmers.

MATERIALS AND METHODS

Ten farmers at Omon district, Cantho
province were selected to participate this
study. Each farmer’s field consisted of three
treatments and the plot area was 300 m’.
Treatments were:

1- Manual seed cleaning

2- Seed cleaning by a
solution.

3- Untreated seeds (check)

15% brine

Sowing time was from 25-30 June 2001 in
wet season (WS) and 5-15 December 2001 in
dry season (DS).

Harvesting time was from 20-30 September in
2001 WS and 5-20 March in 2002 DS.

IR50404, one of leading varieties in the delta
was used. Cultural practices were applied as
local extension’s recommendations. The
fertilizer formula was 80-40-30 and 100-40-
30 kg NPK / ha in WS and DS, respectively.
Pest management was used based on injury
threshold level of rice pests. However,
discoloration and brown spot diseases were
not control by fungicides. Seed rate was 200
kg/ha. Observations on planting density,
infection levels of seed-borne diseases were
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done at 15, 30, 50, 75 days after sowing
(DAS) and at harvest time. Yield and yield
components were collected at harvesting time.

RESULTS & DISCUSSIONS

Effect of clean seeds on infection of seed-
borne diseases of rice

Six common seed-borne diseases were
detected on rice as brown spot, red stripe, leaf
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scald, bacterial leaf blight, sheath rot and
discoloration diseases. Brown spot is caused
by fungus Bipolaris oryzae, the disease early
occurred at 15 DAS and became common
during all stages of rice. Seeds which were
cleaned by manual or treated by 15% brine
solution, had the lower infection of the disease
as compared to untreated seeds (Figure 1)
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Figure 1: Effect of clean seeds on infection of brown spot disease

Red stripe disease (Kaku et al. 2000; Mew et
al. 2001) may be caused by bacterium
Microbacterium sp.. However, the disease can
be managed with low severity by balancing
fertilizer application, especially with lower N
fertilizer and seeding rate. The disease
occurred at late stage of rice growth from 50
to 75 DAS and infection level of the disease
was found not to be significantly different
among treatments (Figure 2)

Leaf scald disease is caused by fungus
Microdochium oryzae. The disease appeared

late, at 50 DAS. Infections of the disease
among treatments were lower but highly
significant differences in the untreated seeds
as compared to treated seeds (Figure 3).

Bacterial leaf blight is caused by bacterium
Xanthomonas oryzae pv. oryzae, the disease
occurred late at 50 DAS, the use of clean
seeds decreased infection of the disease under
field condition although infection level of the
disease was commonly low during all stages
of rice crop (Figure 4).
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Figure 2: Effect of clean seeds on infection of red stripe disease
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Figure 3: Effect of clean seeds on infection of leaf scald disease
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Figure 4: Effect of clean seeds on infection of bacterial leaf blight disease
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Sheath rot disease is caused by fungus clean seeds were found to be infected by the
Sarocladium oryzae, the disease appeared disease less than untreated seeds in dry

relatively late at 50 DAS and infection of the season only (Figure 5)
disease was low ranged from 0% to 4.87%,
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Figure 5: Effect of clean seeds on infection of sheath rot disease

Effect of clean seeds on tillering ability: But manual cleaning of seed offered the
Number of tillers and panicles per m* were highest ability of tillering in the dry season as
not significantly different among treatments. compared to untreated seeds (Figure 6).

Tillers/ m2 —+— Manual cleaning of sceds a

=~

1100 ~ 4 —m— 15%brine treated seeds 2 ab
1050 ’ —#— Untreated seeds
1000 -
950 -
900 -

850 ~

800 -

750 T T T T T T T T
15 30 30 75 15 30 30 73
2001 WS 2001 -2002 DS

Figure 6: Effect of clean seeds on tillering ability and panicles
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Effect of clean seeds on yield and yield
components

1000-grain weight was significantly different
among treatments in both rice seasons (Figure
8).

Yield: manual cleaning of seeds significantly
obtained high yield as compared to untreated
seeds. Use of clean seeds over yielded from
12 to 15 % in both wet and dry seasons
(Figure 9)
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Effect of clean seeds on seed quality

Level of seed clean: The treated seeds
increased 7.4-10.65% clean seeds in the dry
season and 9.27-9.6% in the wet season.
Moreover, use of clean seeds decreased 5.83-
8.73% unfilled grains in the dry season and
8.32-8.65% discolored seeds in the wet season
(Figure 7).
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Figure 7: Effect of clean seeds on quality of seeds
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Figure 9: Effect of clean seeds on rice yield
CONCLUSION SUGGESTION

Manual cleaning of seed and seed treating by
15% brine solution improved status of seed-
borne disease infection and disease
transmission from seeds to rice plants such as
brown spot, leaf scald, bacteria leaf blight,
sheath rot. Moreover, they also increased
clean seeds and rice yield.

Studies on seed health such as detection of
seed-borne pathogens, seed infected by
bacteria seed treatment and field management
of seed-borne diseases need to be conducted
in upgrading seed and grain quality and yield.
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SUMMARY IN VIETNAMESE

Quain Iy bénh truyén qua hat lia bang k§ thuat lam sach miu hat

Str dung phwong phép lya hat gidng sach va ding dung dich mubi pha loang 15%
trudc khi gieo sa trén ruong nong dan nhitng ky thuat don gian va dé thuc
hién.Phuong phap xir Iy nay khong tac hai déi véi méi truong. Thi nghiém véi su
tham gia ciia ndng dan dugc thyc hién qua 2 vu Hé thu 2001 va Pong xuan 2001-
2002. Muoi hd nong dan da dugc chon dé tham gia thi nghlem Két qua cho thiy
rang: rudng nong dan sir dung hat glong sach truge khi gico sa bang 2 phuong
phap trén, giam di dugc mot s6 bénh truyen qua hat nhu dém néu, vang 1a, kho dau
14, bac 14, thdi be va lem 1ép hat. Ning sut gia ting tir 12 dén 15 %, ngoai ra pham
cha‘it cua hat thu hoach, hat sach tang 7.4-10.65% & vu dong xudn va 9.27-9.6%
trong vu hé thu. Két qua cho thiy st dung hat sach dé gieo sa s& giam 5.83-8.73%
hat lem 1ép vu dong xuén va 8.32-8.65% hat lem 1ép trong vu hé thu.
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