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Effect of Urease Inhibitors on Ammonia Loss and Efficiency

of Broadcast Urea in Lowland Rice Field
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ABSTRACT

An experiment was conducted at the Suphanburi Rice Experiment Station on a Phimai soil (Vertic
Tropaquepts) in the 1993 dry season to test the effects of two urease inhibitors, cyclohexylphosphorictriamide
(CHPT) and N—(n—butyl) phosphorictriamide [(NBPT(0Q)] applied at the rate of 1% of the weight of urea either
alone or incombination with algicides (copper sulfate + terbutryn) and a nitrification inhibitor (phenylacetylene)
on ammonia (NHS) loss and efficiency of urea broadcast to lowland rice var. Suphanburi 90 at the rate of 9.6
kg N per rai.

The results showed that the addition of aigicide reduced the growth of algae and maintained the pH of
the floodwater below that of the control for 11 days following urea application. The two urease inhibitors
markedly reduced urea hydrolysis and CHPT was more effective than NBPT(0Q). Addition of CHPT maintained
the ammoniacal N concentration of the floodwater below 2 g m™ for 11 days and resulted in reducing NH3 loss
by ~ 90%. Application of NBPT(Q) and CHPT with urea did not result in a significant increase in grain yield of
the urea applied alone (502.4 kg/rai). However, the addition of each urease inhibitor with algicide or algicide +
nitrification inhibitor signficantly increased grain yield (p < 0.05). The "N balance measurement in the soil —
plant system at crop harvest showed that NBPT(0) + algicide and NBPT(O) + algicide+ nitrification inhibitor
treatments doubled the recovery of applied N in the grain, while the corresponding CHPT treatments increased
the recovery three fold. The recovery of applied N in the whole plant followed the similar trend of those found
in the grain.

Key words : cyclohexylphosphorictriamide, phenylacetylene, N—(n—butyl) phosphorictriamide, urea, NH3
volatilization, flooded rice field
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Table 1 Effect of urease inhibitor treatments on NH3 loss and grain yield of flooded rice topdressed with urea

(9.6 kg N rai™"), nitrification inhibitor and algicide.

Treatment NH_loss (% applied) Grain yield (kg rai”")
—Algicide +Algicide —Algicide +Algicide

Control (urea only) 14.5 11.8 502.4 542.4
PA 12.2 10.1 540.8 540.8
NBPTO 7.6 3.5 507.2 588.8
NBPTO + PA 8.0 2.5 532.8 584.0
CHPT 1.1 1.4 512.0 609.6
CHPT + PA 2.4 1.6 542.4 585.4
LSD (p = 0.05) 5.3 5.6

CV (%) 9.2 6.5

The plots without added N yielded 428.8 kg rai”™'
PA = phenylacetylene, NBPTO = N—(n-butyl) phosphorictriamide,
CHPT = cyclohexylphosphorictriamide.

Table 2 Effect of inhibitor treatments on recovery of fertilizer nitrogen (% of applied N)

Treatment Grain Straw Roots Total Soil Plant +
plant Soil
Control (urea only) 4.3 3.6 0.5 8.3 40.3 48.6
PA 7.2 2.7 0.3 10.2 35.0 45.2
Algicide 5.2 3.5 0.4 9.1 40.1 49.2
PA + algicide 6.6 3.8 0.4 10.8 43.5 54.3
NBPTO 5.1 5.0 0.4 10.5 55.6 66.1
NBPTO + PA 7.7 4.8 0.5 13.0 84.2 97.2
NBPTO + algicide 8.8 4.8 0.6 14.2 42.6 56.8
NBPTO + PA + algicide' 9.6 5.5 0.6 15.7 51.7 67.4
CHPT 7.5 7.6 0.6 15.7 41.9 57.6
CHPT + PA 7.2 4.8 0.6 12.6 64.4 77.0
CHPT + algicide 13.4 8.6 0.5 22.5 46.6 - 69.1
CHPT + PA + algicide 13.0 7.2 0.5 20.7 39.3 60.0
LSD (p = 0.05) 2.6 2.7 NS 2.2 NS NS
CV (%) 12.3 12.4 6.5 16.2 18.2 19.5
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Fig. 1 Floodwater pH as affected by algicide treatment.
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Fig. 2 Effect to the urease inhibitors NBPT (0) and CHPT on floodwater pH.
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Fig. 7 Ammonia loss from the control treatment following urea application.
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