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SHORT COMMUNICATION

INFLUENCE OF GRAIN DISCOLORATION TO SEED QUALITY
Chau Tan Phat, Nguyen Thi Duong, Le Thi Du.

ABSTRACT

Rice intension deeply applied has increased chemical fertilizer application
and developed more rice seasons yearly. This is one of the causes to
increase damage by pests and diseases. Grain discoloration is considered
as one of popular problems in Mekong Delta. The biotic stress has extended
more severely. Rice varieties were used in the experiments conducted in
2003 winter-spring as: OM1490, ST3, IR64, OMCS2000, Jasmine 835, in
2004 summer-autumn as: OM2008 (glutinous), Jasmine 85, DS-20,
OM1490, OM4086, OMCS2000, OM4872, OM3419; in 2004 winter-spring
as: OM4086, OM3238, OM2008, OM2395, OM4872, OM4495, OM3536,
OM2492, OM4498, OM2718. Experiments were laid out in randomized
complete block design with three replications. Germination rate of Jasmine
85 was affected by discoloration disease in two seasons but not to be
affected for OM1490. Genotypes OM2008 and OM2395 were noticed to
become very susceptible to the disease in 2004 winter-spring. For OM3238,
OM4872, OM2718, the disease did not severely infected in 2004 dry season
2004. Beside that, 1000-grain weight obviously decreased due to disease
influence. Thus head rice percentage very significantly decreased due to the
stress when we compared two treatments of healthful and diseased grains.

However,
discoloration.

OMCS2000 exhibited the highest disease index of grain
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INTRODUCTION

Rice is one of the most important cereal crops
of the country, especially in Mekong Delta.
Rice intension deeply applied has increased
chemical fertilizer application and developed
more rice seasons yearly. This is one of the
causes to increase damage by pests and
diseases. Rice yield loss due to pests and
diseases has been noticed more and more
seriously. Grain discoloration is considered as
one of popular problems in Mekong Delta.
The biotic stress has extended more severely.
Farmers do not know when diseased grains
are sown; rice yield of coming season will
decrease due to subsequent influences by the
disease. It may lead decreasing of number of
filled grains per panicle, 1000-grain weight,
and increasing unfilled grain percentage.
Grain discoloration is caused by many factors

as Helmithosporium, Cercospora, Gerlachia,
Fusarium, Phoma, Curvularia,
Trichoconiella, and Pseudomonas, etc... Its
common symptom can be observed as
darkening glumes or spikelets, brown to black
color in rotten glumes by one or more
pathogens affected, intensity ranges from
sporadic discoloration to discoloration of
whole glumes. The discoloration may appear
externally on the glumes or internally on the
kernels, or both (Ou 1985). On the glumes,
symptoms accordingly vary. It depends on
which organism involved and the degree of
infection. The disease has trended to increase
year by year in the delta with higher
damageable level. The disease does not only
decrease seed quality but also affect to rice
grain property quality. It is needed to
investigate the grain discoloration to rice
quality and seed quality.
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Objectives:

- To study the influence of disease scale to
seed quality and rice quality.

- To understand differences among rice
genotypes based on disease index

MATERIALS AND METHODS
1. Materials

a. 2003 winter-spring: OM1490, ST3, IR64,
OMCS2000, Jasmine 85

Germination rates (%), head rice (%) were
noticed.

b. 2004 summer-autumn: OM2008
(glutinous), Jasmine 85, DS-20, OM1490,
OM4086, OMCS2000, OM4872, OM3419

c. 2004 winter-spring: OM4086, OM3238,
OM2008, OM2395, OM4872, 0OM4495,
OM3536, OM2492, OM4498, OM2718

2. Methods

Experiments were laid out in RBD with three
replications. Target traits as 1000-grains
weight, germination rate (%), disease index
(%), disease rate (%), rice yield were scored
(IRRI 1998). Data were analyzed by
IRRISTAT

Diseased scale followed IRRI’s standard 1998
as:

Level 0: no incidence.
Level 1: less than 1%.
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Level 3: 1-5%.

Level 5: 6-25%.

Level 7: 26-50%.

Level 9: 51-100%.

Diseased index = (. (axb) / (NxT))x100.

> (axb): sum total of product of number of
diseased seed on each level with the following
value of diseased scale (Vu Trieu Man, 1998).
N: sum total of collected seeds.

T: the highest diseased scale value of the rank
board.

RESULTS AND DISCUSSION
1. Experiment in 2004 dry season

1-1. Influence of discoloration disease to seed
germination

Seed  germination rice  varieties
significantly decreased if diseased scale
increased (table 1a). Germination rate in ST3
genotype varied from 88% to 61% if disease
scale exhibited from 0 to 9, respectively.
Similarly, Jasmine 85 varied from 87% to
61%. These varieties were affected by
discoloration disease in 2003 dry season.
Germination rate was noticed to be the highest
in OM1490 (98%) and OMCS2000 (96%)
under condition of disease free. No significant
difference of seed germination was observed
in case of disease score of 1 as compared to 0.
Otherwise, there is significant difference of
seed germination in case of score 9 as
compared to 0. Nguyen Duc Cuong et al.
(2000) similarly recognized the same result.

of

Tablela: Influence of discoloration disease to seed germination in 2004 dry season

Disease score OM1490 ST3 IR64 OMCS2000 JASMINE 85

0 98a 88a 95a 96a 87a
1 96a 87a 95a 93a 84ab
3 87b 85a 90b 86b 80b
5 85b 74b 86bc 8lc 73c
7 79c¢ 70b 83¢ 76d 72¢
9 76¢ 6lc 67d 72d 61d
F kk ksk kk ksk ksk

CV (%) 2.3 3.5 2.79 3.16 431

Figures followed by the same letter are not significant at the level of 0.05

OMONRICE 13 (2005)



Influence of grain discoloration to seed quality

1-2. Influence of discoloration disease to
head rice percentage

Head percentage of rice varieties significantly
decreased if diseased scale increased (table
1b). Head rice percentage offered the highest
value when incidence disease was observed at
score 0, and the lowest as score 9. Tran Minh

141

Tam (1997) indicated that fungi or bacteria
developed on seed to disintegrate their cells
on the surface of seed, then entered inside to
damage albumen, to change the color of
albumen, to made seed lost resilient when
husked seed became easy  broken.

Tablelb: Influence of discoloration disease to head percentage in 2004 dry season

Disease OM1490 | ST3 IR64 OMCS2000 JASMINE 85
score

0 45.45a 25.71a 41.94a 37.51a 26.66a

1 45.11a 23.78b 40.40a 33.49¢ 25.89b

3 44.48a 19.23¢ 35.22a 33.44c 25.28b

5 44.00a 17.96d 33.55a 35.45b 24.59¢

7 37.34b 17.78d 31.12b 31.51d 22.55d

9 20.85¢c 14.77e 29.00c 15.81e 15.95¢

F kesk sk sk sk sk

CV(%) 2.13 1.88 2.90 2.33 1.58

Figures followed by the same letter are not significant at the level of 0.05

2. Experiment in 2004 wet season

2-1. Influence of discoloration disease to
1000-grain weight

Grain weight of rice varieties significantly
decreased at the level of 0.05 if diseased scale

increased (table 2a). 1000-grain weight of
Jasmine 85 obtained the highest (27.7g) then
OMCS2000 (27.4g); the lowest 1000-grain
weight was noticed in DS20 (19.3g).

Table 2a: Influence of discoloration disease to 1000-grain weight in 2004 wet season

Disease OM2008 | Jasmine | DS20 | OM1490 | OM4086 | OMCS | OM48 | OM34
score (glutinou 85 2000 72 19
s)

0 25.3a 27.7a 22.0a | 24.5a 24.9a 27.4a | 24.6a 25.9a

1 25.0b 27.6a 21.8b | 24.0b 24.5b 273a |24.2b 25.7a
3 24.5¢ 27.2b 21.8b | 23.7¢ 24.1c 27.1b | 242b | 25.4b
5 23.9d 27.2b 21.6¢ | 23.6¢ 24.1c 26.7¢ 24.2b 25.3b
7 23.6¢ 26.0c 21.3d | 23.3d 23.3d 26.4d | 23.8¢c 25.2b
9 22.5f 23.1d 19.3e | 22.6¢ 22.5e 25.4e 22.6d | 24.5c
CV (%) 0.3 0.2 0.3 0.4 0.4 0.2 0.3 0.4

Figures followed by the same letter are not significant at the level of 0.05
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2-2. Influence of discoloration disease to
seed germination in 2004 wet season

Seed  germination of rice  varieties
significantly decreased if diseased scale
increased (table 2b). No significant difference
of seed germination at the level of 0.05 was
observed in case of disease score of 1 as
compared to 0. The highest seed germination
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percentage was noticed in OM1490 (97%)
under free seed disease and the lowest in
OM3419 (87%). Under seed discoloration at
score 9, the highest seed germination was
observed in OM4086 (76.7%). OM2008 and
Jasmine 85 exhibited the lowest germination
rate.

Table 2b: Influence of discoloration disease to seed germination in 2004 wet season

Disease OM20 | Jasmin | DS-20 | OM14 | OM40 | OMCS | OM48 | OM34
score 08 e 85 90 86 2000 72 19
0 87.8a 88.3a 95.7a 97.0a 95.0a 92.0a 90.7a 87.0a
1 83.7ab | 85.7a 92.3a 94.7a 95.0a 91.3a | 89.7ab | 85.3a
3 76.7b 78.7b 86.7b 89.7b | 92.7ab | 88.0a | 83.0bc | 80.3a
5 73.7bc | 67.3c 82.0c | 86.3bc | 90.0b 83.0b 79.3c 81.0a
7 65.0cd | 70.7c 79.3c 85.3¢ 83.3¢c 77.0c 78.0c 81.3a
9 55.7d 58.0d 68.7d 73.7d 76.3d 66.7d 69.7d 70.7b
CV(%) 7.8 4.5 2.6 2.6 2.8 3.1 4.7 5.3
Figures followed by the same letter are not significant at the level of 0.05
2-3. Discoloration disease index among Table2c and figure. We observed that
difference rice genotypes in 2004 wet season OMCS2000 had highest diseased index

We indicated that almost of rice varieties to
hold good after harvest time. Diseased index
was lowest with OM4086, OM3419. Rice
varieties had highest diseased index such as
OMCS2000, OM1490. This data indicated in

(31.67%) and difference about statistic with
5% meaning to compare with the remain
varieties. OM4086 had lowest diseased index
(15.3%). The other varieties had average
diseased index.

Table 2¢: Discoloration disease index among rice genotypes in 2004 wet season

No. Designation Discoloration disease score Disease
0 1 3 5 7 9 index (%)
1 OM2008 35.0 | 333 | 133 8.7 5.7 4 21.37be
2 Jasmine 85 27.3 | 353 203 | 107 3.7 2.7 122.15bc
3 DS-20 27.7 | 33.0 | 193 | 12.0 5.0 3 23.67b
4 OM1490 303 | 30.0 | 16.0 | 10.7 8.3 47 125740
5 OM4086 59.0 | 19.7 7.0 6.3 3.3 4.7 11530d
6 OMCS2000 21.0 | 30.0 | 15.0 | 183 | 113 44 |31.67a
7 OM4872 40.0 | 19.3 | 223 9.0 4.0 54 |23.04bc
8 OM3419 53.7 | 153 | 147 9.0 5.0 23 | 17.8lcd
CV % 13.5

Figures followed by the same letter are not significant at the level of 0.05
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Figurel: Disease index among tested rice varieties in 2004 wet season

3. Experiment in 2005 dry season

Seeds from 2004 wet season were maintained
to conduct yield trial in 2005 dry season.
Grain yield and disease index were recognized
in table 3. OM3238 and OM4872 obtaine the
highest yield (7.34 t/ha). OM3536 gained the
lowest (5.27 t/ha).

Disease index exhibited very high in OM2718
and OM2395, but the lowest in OM4872. The

difference was statistically significant at the
level of 0.05

Diseased rate exhibited in all genotypes.
However, each variety was difference about
diseased rate. The highest rate was noticed in
OM2008 and OM2395. Two genotypes were
strongly infected by discoloration disease.
OM4872 was identified as tolerant variety
under field testing condition.

Table 3: Rice yield and discoloration disease exhibited in 2005 dry season.

Designation Grain yield Disease index Disease rate
(t/ha) (%0) (%)
OM3238 7.34a 11.78b 45.33b
OM4872 7.34a 9.63b 34.00b
OM2718 6.93ab 11.41b 40.00b
0OM4498 6.80ab 16.67b 58.00ab
OM4086 6.79ab 16.78b 49.00b
0OM2492 6.79ab 15.04b 60.00ab
OM2008 6.62ab 26.48a 76.33a
OM2395 6.54ab 24.81a 78.00a
0OM4495 5.75ab 13.22b 55.67ab
OM3536 5.27b 12.93b 54.00ab
CV% 12.0 26.45 25.13

Figures followed by the same letter are not significant at the level of 0.05
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CONCLUSION
1. Conclusion:

e Seced germination of Jasmine 85 was
significantly affected by discoloration
disease in both wet and dry seasons.
However, seed germination of OM1490
was not

e Number of filled grains / panicle, 1000-
grain weight decreased, head rice
percentage due to discoloration disease.

e (OM2008 and OM2395 were susceptible
varieties to the disease and OM3238,
OM4872 and OM2718 were less sensitive
to one.
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Anh huéng ciia bénh trén hat dén chit lwong hat giéng

Trong nhimg nam gin day, bénh kha phé bién trén lua & DBSCL 1a bénh lem 1ép hat. Bénh c6
xu hudng tang ve dién tich lan mic do thiét, hai. Thi nghiém duoc 1ap }Eii qua 3 vu lién tiép: DX
2003-2004, HT 2004 va BX 2004-2005. Cap bénh dua theo tiéu chuan cud IRRI 1996. Chi so

bénh theo Vii Truéu Man,1998.

Ti 1& ndy mam ciia Jasmine 85 bi anh huéng boi bénh lem 1ép hat trong ca hai vu Dong Xuan va
Hé Thu, nhung OM1490 khong bi anh huéng. OM2008 va OM2395 1a hai giong nhiém bénh
kha nang trong vu Pong Xuan 2004-2005. OM3238, OM4872, OM2718 xem nhu khong co

triéu chiing bénh trong Bong Xuan 2004-2005.

Trong lwong 1000 hat, sb hat chéc trén bong, ti 16 gao nguyén giam do bénh lem 1ép hat. Trong
d6, OMCS2000 bi anh hudng boi bénh nay nang nhat.
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