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ABSTRACT

Direct-seeded rice cultivation is continuously expanding due to lowsr labor costs, increasing
need 1o intensify cropping, and availability of effective herbicides for weed control. But shifting to direct
seeding may affect stand establishment because of non-availability of field-tested nitrogen management
technology as is known for the transplanted rice. This study was therefore, conducted for two wet and
one dry seascon during 1999-2000 to determine the suitable splitting proportions and time of N applica-
tion that could enhance grain vield of direct-seeded rice at Ubon Ratchathani, Thailand.

Regardless of season and rice variety used, 60 kg N/ha applied in three splits, i.e. 15 kg N/ha at
15 and 30 days after emergence (DAE) and the remaining 30 kg N/ha at 45 DAE consistently gave the
highest grain vield. The crop that received this type of splitting proportion and time of N application
had the tallest plants, highest number of tillers, highest shoot biomass, higher leaf area index, higher N
content of above ground plant parts and higher nitrogen uptake, and thus, the highest grain yield. Plant
height, number of tillers, and N uptake were positively correlated with grain yield. Conversely, when
half of the total amount of N rate was applied b DAE, and one-fourth at 20 and 35 DAE, grain yield and
almost all other agronomic/growth parameters were lower. The results indicate that in direct-seeded
rice, greater response to nitrogen application can be obtained when the nitrogen application was done
at a time close to the reproductive stage, e.g. 45 DAE. There is greater demand of N at this stage.
Higher number of tillers baring panicle can be attaining through higher seeding rate but tiller mainte-
nance in direct-seeded rice was obtained through applying higher dose of N at a time close to the

repreductive stage.

Keywords : nitrogen management, direct-seeded rice, reproductive stage
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Table 1 The field and crop management practices for the three crops in the field experiments.

Field operation

Firét crop WS
(RD 23)

Third crop WS
(KDML 105)

Second crop DS
(RD 23)

Land preparation

Method of crop
establishment

Seeding rate

The first plowing was
carried out in mid
August, second plow-
ing was done in early
September and harrow-
ing was done before

seeding.

Pre-germinated seeds of
RD23 rice were broad-
casted on to the
puddled soil.

One hundred (100} kg/
ha seeds of RD23.

The first plowing was | The first plowing

done in late January | was done in mid
after harvesting the first | June after harvest-
crop. The second plow- | ing the second crop.
ing was carried out in | The second plowing
mid February and har- | was camied out in
rowing was done before | late June and har-
seeding. rowing was done

before seeding.

Dry seeds of RDZ23 rice
were dibbled in 10 cm

Dry seeds of KDML
105 were broad-
x 10 cm hill and row, | casted on to the dry
distances, respectively. | soil and covered

with soil.

2 to 5 seeds of RD 23 | One hundred (100)
kg/ha seeds of

KDML 105

per hill, amounting to a
total of about 100 kg/
ha.
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Field operation

First crop WS
(RD 23)

Second crop DS
(RD 23)

Third crop WS
(KDML 105)

Water management

Fertilizer application
Phosphorus and

Potassium

Nitrogen

Water was drained out
of the plots one day
after seeding. From five
days after seeding,
when seedlings were
established, the crops
was totally dependent
on the rainfall but iri-
gation was applied at
grain filling to harvest-

ing time.

60 kg/ha phosphorus
(ons)’ and 30 kg/ha
potassium (KZO) were
applied to &ll the treat-
ments. Full amount of
phosphorus and potas-
gsium in the form of
solophos and muriate of
potash, respectively
were applied during the

last harrowing.

Each plot of 49 m  was
marked into four quad-
rats in order to equally
distribute the amount of
N fertilizer to the plot
area. The amount and
time of application are
indicated in the treat-

ment application.

Crop was irrigated
every seven days
throughout the growing

season, till harvest,

Same as the first crop.

Same as first crop.

The rice crop was

rainfall-dependent

until harvesting

time.

Same as the first

Crop.

Same as first crop.
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Tield operation

First crop WS
(RD 23)

Second crop DS
(RD 23)

Third crop WS
(KDML 105)

Crop care

Weed control

Bird and rat damage

control

Leaf blight was con-
trolled by using
Probenazole at active

tillering stage

One and a half liter/ha
oxadiazone was
sprayed after seeding o
control the weeds.
Hand weeding was car-
ried out whenever nec-

essary.

After seeding, about
0.6 m high asbestos
fence was installed
around the field to pro-
tect the plants from
rats. During grain filling
stage, the plants were
covered with fishnets to
protect from bird dam-

age.

Same as first crop.

Same as first crop.

Same as first crop.

Same as first crop.

Same as first crop.

Same as first crop.
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Table 2 Growth parameters of rice at final count as affected by time and splitting proportions of

N fertilizer application.

Treatment

Plant height

Shoot biomass

Igaf area index

N uptake

(cm) (g/m) (g/m’ per day)
First crop WS (RD23)
Timing B, 20, 35 DAE 69.2 a 6295 a 090 a 67 a
of N fertilizer 15, 30, 45 DAE 73.6 a 660.3 a 121a 7.6 a
Splitting 20, 20, 20 Kg N/ha 730 a 572.8 a 1.04 a 64 a
of N fertilizer 15, 15, 30 Kg N/ha 69.1 a 655.3 a 1.16 a 79 a
15, 30, 15 Kg N/ha 70.7 a 7103 a 1.06 a 6ba
30, 15, 15 Kg N/ha 729 a 641.1 a 0.96 a 7.7 a
(CV%) 20.1 33.3 46.0 38.0
Second crop DS (RD23)}
Timing b, 20, 36 DAE 783 a 7248 b 1.08 b 56 a
of N fertilizer 15, 30, 45 DAE 835 a 860.7 a 154 a 6.7 a
Splitting 20, 20, 20 Kg N/ha 819 a 7224 b 1.28 & 65 a
of N fertilizer 15, 15, 30 Kg N/ha 830 a 9142 a 1.37 a 6.2 a
15, 30, 15 Kg N/ha 8ila 798.2 ab 134 a 6.1a
30, 15, 15 Kg N/ha 776 a 736.1 ab 1.26 a b9 a
(CV%) 111 16.0 22.5 31.7
Third crop WS (KDML 105)
Timing 5, 20, 35 DAE 1175 a 7103 b 231a 64 a
of N fertilizer 15, 30, 4b DAE 1219 a 7664 a 248 a 6.9 a
Splitting 20, 20, 20 Kg N/ha 1200 a 686.6 a 196 a 6.6 a
of N fertilizer 15, 15, 30 Kg N/ha 1195 a 8006 a 2.60 a 69 a
15, 30, 16 Kg N/ha 121.7 a 7412 a 241 a 8.7 a
30, 15, 15 Kg N/ha 117.7 a 724.9 a 2.64 a 65 a
(CV%) 8.1 11.0 32.6 26.9

In column within each cropping, means followed by the same letter are not significantly different at 5% level by

DMRT.
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Figure 1 Comparison of rice grain vield (t/ha) among different treatments of nitrogen splits supplying
the higher N dose (30 kg N/ha) at early (T4 and T8), middle (T3 and T7), and late (T2 and T6)
stages of vegetative phase and the three equal splits (T'1 and T5).
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Figure 2 Comparison of rice grain vield (t/ha) between early (5, 20, 35 DAE) and late (15, 30, 45 DAE)

application of nitrogen.
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