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Effect of Crop Residue Management on Nitrogen Loss
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ABSTRACT

Field experiments were conducted in a rice—follow —rice cropping sequence during consecutive dry and
wet seasons of 1997 at the Suphanburi Rice Experiment Station on a Phimai soil (Vertic Tropaquepts) to
determine the fate and efficiency of broadcast urea in combination with three crop residue management practices
as ‘no residue, burned residue and untreated rice crop residue which were incorporated into the soil 1 week
before transplanting.

The results showed that the maximum rate of ammonia volatilization losses from urea (11.2 kg N rai™")
broadcast into floodwater shortly after transplanting occurred 2—4 days after fertilization. The cumulative NH3
losses during the 11 days following urea application were 0.74, 1.30 and 0.90 kg N rai”' from no residue, burned
residue and residue treated plots which corresponded to 7, 12 and 8% of the applied N, respectively, At nearly
that time N2+N20 emissions were first detected 3 days after urea application. From day 3 to 12 following urea
addition, N2+N20 emission rates averaged 290, 110 and less than 10 pg N m™hr™" from no residue burned
residue and residue treated plots, respectively or the cumulative percent of N2+N20 emission due to urea addition
corresponded to 10, 4.3 and nil.

The "N balance study at grain maturity of the dry season rice showed that fertilizer N recovered by the
grain, straw and roots did not show significant differences among residue treatments. Fertilizer N recovery by the
grain was low, only 9 to 11% of the N applied. Fifty to 53% of the applied "N remained in the soil after rice
harvest, mainly in the upper 0—5 cm layer. The unaccounted for "\ was probably lost by gasous N emissions
which ranged from 27 to 33% of the applied N and was unaffected by residue treatments. Only 4 to 5% of the
initial "*N—labeled urea applied to the dry season rice crop was taken up by the succeeding rice crop in the wet
season to which no additional N fertilizer was applied. Grain yield and N uptake were significantly increased
(P=0.05) by N application in the dry season but not significantly affected by residue treatment in egither season.
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Table 1 Recovery of N-labeled urea in soil by depth at harvest ; Suphanburi, 1997 dry season

Soil depth Treatment Significance
Urea Urea+bumed straw Urea+straw of difference
I e % of applied N............cooveeerreeorccerrrrererrrreneen
0-0.05 41.80 40.88 46.37 NS
0.05-0.10 3.08 3.87 3.92 NS
0.10-0.20 6.12 4.99 2.75 NS
Total 51.00 49.74 53.04 NS

NS = Not significant at P>0.05

Table 2 Balance of *N-labeled fertilizer in the soil-plant system at harvest ; Suphanbuii, 1997 dry season

Treatment 5N recovery (% N applied)
Grain Straw Roots Soil Unaccounted for
Urea 10.68 a 11.13 a 021 a 51.00 a 26.98 a
Urea + bumed 937 a 749 a 0.17 a 4974 a 33.23 a
straw
Urea + straw 892 a 8.77 a 0.15 a 53.04 a 29.12 a

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

Table 3 Uptake of residual *N-labeled urea by the second rice crop as affected by residue treatment at harvest
: Suphanburi, 1997 wet season

Recovery of initially

Treatment "N uptake Applied N
Grain Staw Roots Grain Straw Roots Total
.................... Kg N/ha.......couvunne... OO SR
Urea 1.67 1.28 0.02 238 a 183 a 0.03 a 4.24
Urea + bumed 1.84 1.88 0.03 263 a 268 a 0.04 a 5.35
straw
Urea + straw 1.90 1.83 0.03 272 a 218 a 004 a 4.94

Values in a column followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 4 Soil ammonium-N and nitrate-N accumulation during fallow periods from urea "N treated microplots

Weeks after rice harvest

Treatment Ammonium-N Nitrate-N
0 2 4 0 2 4
.................................... MG NKG™ oo

Dry season

Urea 20.7 11.4 10.0 379 23.3 20.4
Urea + bumed 19.4 11.6 11.6 39.8 22.5 25.1
straw

Urea + straw 21.3 12.3 11.8 329 23.2 24.1
Wet season

Urea 47.9 34.5 32.8 23.7 26.3 23.8
Urea + burned 46.0 37.1 ‘ 32.0 24.3 245 24.7
sttaw

Urea + straw - 570 39.5 33.4 26.6 29.5 249

Table 5 Mean grain yield and N uptake of rice at maturity as affected by urea and crop residue management

practices ; Suphanburi, 1997 dry and wet seasons

Dry season Wet season
Treatment Grain N uptake Grain N uptake
yield kg N ha” yield kg N ha*
(Mg/ha) (Mg/ha)
Grain Straw Grain Straw
1. Straw removed 37 c 356 Db 350D 40 a 466 a 659 a
2. Straw left 4.0 bc 39.7 ab 369D 41 a 419 ab 453 b
5 Straw bumed 37 c 384 b 413 ab 39 a 454 a 54.2 ab
. Urea 47 a 46.2 a 43.7 a 38 a 350b 453 b
5. Urea + straw 48 a 485 a 39.76 a 39 a 379 ab 474 b
6. Urea + bumed 42 a 474 a 41.1 ab 37 a 369 b 53.1 ab
straw
CV (%) : 6.5 12.3 16.2 9.1 12.4 19.5

Values in a column followed by a common letter are not significantly different at the 5% level by DMRT.
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Fig. 1 Monthly rainfall and maximum and minimum temperatures at the experimental site during the year 1997.
Line chart represents temperature and bar chart represents rainfall
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Fig. 2 Effect of residue treatment on NH3 loss from flooded rice broadcast with urea. [(O No residue; ¥ Burned
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residue; M Residue]. Vertical lines represent LSD (least significant difference) at P<0.05. Suphanburi,

dry season 1997.
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Fig. 5 Distribution of residual *N—labeled urea in the soil profile at harvest. Suphanburi, 1997 dry season.
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