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Effect of Urea Management on N Use Efficiency
of Lowland Transplanted Rice
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ABSTRACT

A field experiment was conducted during the dry season of 1996 at the Suphan Buri
rice experiment station in Central Thailand to determine the effect of urea (9.6 kg N per rai)
broadcast shorily after transplanting either just pior to irrigation or following irrigation on
grain yield and N use efficiency of lowiand rice grown on a Phimai soil (Vertic Tropaguept) in
the presence or absence of comr~3t amendment (400 kg dry weight per rai). The results
showed that N;—NZO emission was first detected with six days after urea broadcasting into
floodwater. The cumulative emission of N2+N2§) for both urea and urea + compost
treatmenis represented 2.4 and 2.7% of applied N at 14 days following urea additicn. The
fertilizer N contribution to the cumulative NH3 volatilization at the end of 11 day sampling
occurred 1.01 and 1.24 kg N per rai from the urea and urea + compost treatments which
corresponded to 11 and 13% of applied N, respectively. Nitrogen-15 balance data at 56
days after urea application indicated that total fertilizer N recovered by plant (shoots + roois)
and soil did not differ significantly between the urea and urea+compost treatments. Losses
of N {unaccounted for) from the water - soil plant system were 25 and 27% of N applied for
the correspending treatments, respectively. Grain yield and N uptake in both grain and straw
were significantly increased with urea over the control. Compost amendment did not change
grain yield and N accumulation in rice. Urea broadcasting before or after irrigaticin did not
show any grain yield and N uptake differences, regardless of source of urea and

combination with compost.
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Figure 1. Average temperature of floodwater, 0.01 m below the surface measured every

2 hours from 08:00 - 18:00 hr in the plot areas
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Figure 2. Wind speeds 0.8 m above the floodwater during 08:00 - 12:00, 12:00 - 18:00 and
18:00 - 08:00 hr of the experimental period
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Figure 3. Floodwater pH measured every 2 hours from 08:00 to 18:00 hr in the plot areas

as affected by urea and compost amendment
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Table 1. Effect of urea and urea + compost treatments on NH3 volatilization losses.

Suphan Buri, dry season 1998

Days after NH3 volatilization loss Significance
fertilizer (g N rai) of difference
appliication T3:Urea T6:Ureatcompost
1 27.84 29.92 NS
2 186.72 218.20 NS
3 226.08 318.08 *
4 216.96 259.20 NS
5 138.40 153.28 NS
6 79.04 91.20 NS
7 82.24 100.00 NS
8 28.186 32.96 NS
9 19.52 24 .96 NS
10 8.16 8.80 NS
11 1.60 1.28 NS
Total NH3 loss 1,014.7 1,237.9 NS
% of applied N
lost as NH3 10.6 12.9 NS

* Significance level at P < 0.05
NS = Not significant
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Table 2. Effect of urea and urea amended with compost on recovery of N (% N applied)

in components of the water -soil -plant system at 56 d after urea application .

Suphan Buri, 1996 dry season

N recovery (% of applied N)

Component T3:Urea To:Ureat+compost
Floodwater 0.01 0.00
Plant shoots 13.23 9.72
Plant roots 0.35 0.24
Sail ; 0-0.05 m 50.53 51.20
0.05-0.10 m 8.68 9.72
0.10 -0.20 m 2.26 2.24
Total recovery 75.08 73.12
* N unaccounted for 24.94 26.88
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LSD apply to total recoveries only; LSD 0.05 =

6.3, LSD 0.01 =10.2
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Table 3. Effect of urea management on grain yield and N uptake of lowland rice,

Suphan Buri, dry season 1996

Treatment Grainyield "  Nuptake” (kg Nrai')"
(kg rai”) Grain Straw
1. Control 428 ¢ 4.45 ¢ 222 b
2. Compost 463 bc 5.84 bc 293 a
3. Urea broadcast after irrigation 486 ab 6.37 ab 3.32 a
4. Urea broadcast before irrigation 498 ab 8.79 a 3.29 a
5. Granular urea broadcast before irrigation 518 a 6.85 ab 3.40 a
6. Same as 2 but with urea added as in 3 495 ab 6.44 ab 3.20 a
7. Same as 2 but with urea added as in 4 488 ab 6.56 ab 3.35 a
8. Same as 2 but with urea added as in 5 508 a 6.78 a 357 a
CV (%) 7.98 13.11 11.51

1

level by DMRT
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Values in a column followed by a common letter are not significantly different at the 5%
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