Agronomic and economic efficiency of urea + NBPT in corn cultivated in the Brazilian Cerrado
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I ntroduction

Maize ¢ea maysL.) is one of the most important foods in humam amimal diets, playing an
important role in the economy and social developmEne most used nitrogen (N) fertilizer in Braizil
urea [CO(NH),], in spite of the high loss rates through volaétion that occur with its application in the
soil surface. When applied in the soil, is trangfed into ammonia (N§J through the action of the
enzyme urease. As such, when the urea is appligautiincorporation in the soil, high N losseslie t
atmosphere occur in the form of ammonia gNHIthough, there are substances with urease itainb
properties. One of them is M-putyl) thiophosphoric triamide (NBPT) that canrb&ed with the urea in
the fertilizer industry (Keerthisinghe & Blakele}Q95; Cantarella et al., 2008). The present stuchged
to evaluate the effect of different levels of coommoea and NBPT-treated urea on the productivity an
efficiency of the N fertilization in maize corredat with simple economical analysis.

Material and Methods

The study was conducted in the Brazilian Cerraldte experiment field design was in complete
randomized blocks with six replications, in a 2 fadtorial outline, consisting of two N sourcesr(ocaon
urea and NBPT-treated urea) and four levels of Nopsdressing (60, 120, 180 and 240 ki)hahe
experimental area was divided in six blocks. Egntcels per block were randomly distributed anddena
up of five-meters per five-meters long rows, thefukarea having three central rows, eliminating tiho
lateral rows and 0.50 m at each extremity.

In sowing of the maize hybrid AG 3051, was improvkee fertilization as basal dressing. Thirty days
after sowing, the treatments were applied, comgjstif N levels (60, 120, 180 and 240 kg‘hand N
sources (common urea and urea treated with 530gdNBPT), placing the fertilizers 10 cm from the
sowing line.

After harvest, the productivity of harvested graivess evaluated, corrected for t*havith adjustment
for the ideal stand of 55,000 plants’h@ased on the average grain productivity in eaehtment, the
proportionate productivity increase was calculatecklation to the application of common urea ia it
level of 60 kg hd. Having the data on the N contents and productivitg, agronomic efficiency of the N
fertilization was calculated according Fageria @99

The data were submitted to variance analyses aocptal the procedures of the SISVAR 4.3 software
(Ferreira, 2003).

Results and Discussion

The interaction of source x applied N levels wamigicant for grain yield, with linear adjustmeradrf
the NBPT-treated urea and quadratic adjustmenttifer common urea (Figure 1). The grain yield
increased with increase in the applied N levelstiline applied N level of 116.08 kg hathe highest
productivity occurred with the use of the commoeaurOn the other hand, at higher applied N levads t
NBPT-treated urea provided higher grain yield.
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Figure 1. Grain yield fertilized with different levels of oumon urea and NBPT-treated urea.

The agronomic efficiency was used to demonstrageattmount of grain produced by unit (kg) of
applied nutrient, showing significant effect of timeraction between sources x applied N levels Th
agronomic efficiency was higher at the lowest aapIN levels, in both sources of N used (Table &}. F
common urea at the applied N level of 120 kg hgresented higher agronomic efficiency in relatto
the other applied N levels, while, for the NBPTatel urea, the highest agronomic efficiency occluate
the applied N levels of 120 and 180 kg'h@hus, at the applied N level of 180 kg'hthe NBPT-treated
urea presented higher agronomic efficiency in i@hato the common urea. At the lowest applied Nelev
(120 kg h&) the N sources did not have significant effect tuéhe poor N status in the plant, while at
the highest applied N level (240 kg haprobably the high availability of the nutrieritichot allow that
there were significant differences among the N cesIr

Table 1. Agronomic efficiency of the N fertilization in maéZertilized with different levels of common ureadaNBPT-
treated urea.

Applied N levels Agronomic efficiency
(kg ha') NBPT-treated urea Common urea
120 19.0 aA 20.8 aA
180 21.3 aA 12.0bB
240 11.6 bA 12.4 bA

Means followed by the same lowercase letters inrnok and capital letters in rows did not diffemfreach other (Tukey, 5%
of probability).

Conclusions

Nitrogen as top dressing positively influences tlritional and productive performance in maize.
The agronomic efficiency of the nitrogen fertiliwat decreased at high applied nitrogen levels irzea

References

CANTARELLA, H.; TRIVELIN, P.C.O.; CONTIN, T.L.M.; DAS, F.L.F.; ROSSETTO, R
MARCELINO, R.; COIMBRA, R.B.; QUAGGIO, J.A. Ammoni&olatilisation from urease inhibitor-
treated urea applied to sugarcane trash blanketsentta Agricola, Piracicaba, v.65, n.4, p.397-401,
July/Aug. 2008.

FAGERIA, N.K. Otimizacdo da eficiéncia nutricionaa producdo das culturas. Revista Brasileira de
Engenharia Agricola e Ambiental, Campina Grand®, .1, p.6-16, jan./abr. 1998.

FERREIRA, D.F. Sisvar versao 4.2. Lavras: UFLA, 200

KEERTHISINGHE, D.G.; BLAKELEY, R.L. Inhibition of ack bean urease by phosphoric- and
thiophosphoric triamides. Soil Biology and Biochstry, Elmsford, v.27, n.6, p.739-742, June 1995.



