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Table 1- Effect ofN and P treatments on dry matter yield (t.ha-I), nitrogen and phosphorus herbage indices (average data for the 3"', 4th and 5th sampling

1996 1997

Fertilization Yield Treatment effect N index Treatment effect P index Treatment Effect Yield Treatment effect

code N P NxP N P NxP N P NxP N P NxP

N1P1 4.41 84.4 64.4 4.40
NOP1 1.43 63.6 82.2 2.60
N1PO 2.74 59.1 33.3 3.86
NOPO 1.72 51.4 32.5 1.99

N1P1 3.94 64.0 48.0 4.56
NOP1 2.00 43.4 50.0 1.53
N1PO 1.98 47.7 19.2 2.20
NOPO 1.36 42.7 13.5 1.36

N1P1 3.62 69.3 83.2 3.83
NOP1 1.62 55.2 84.5 1.46

N1PO 1.46 42.3 18.2 1.23
NOPO 1.25 44.2 17.1 0.84

Pastures

Pm

Bb

Bh

acquisition). In other woris, there was no direct effect of P supply
on herbage growth. For Bb and Pm, addition ofN on no P fertilized
plots (NIPO) induces a moderate increase in relative herbage N
index and relative herbage treatment yield. Similarly, addition of P
on no N fertilised plots (NOPI) has the same effects for Bb, whereas
for Pm and Bh, P application increases relative herbage N index
without subsequent increase in herbage production. In those
situations P supply is efficient only when associated with N. Both
limiting factors have to be corrected in order to obtain optimum
production.

In absence of N, the significant increase in P nutrition status
has only moderate consequences on herbage production. Both N
and P are limitant for herbage production on these soils. The decli-
ne in pasture productivity can not be alleviated solely by phosphorus
supply. N and P fertilization have to be managed together. The
assessement of P and N herbage status through plant analysis has
allowed to specify which process is at the origin of response in
herbage growth following fertilizer supply, distinguishing between
their direct and indirect effects.
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Figure 3 - Relationship between relative herbage nitrogen index and relative herbage yield (opens~
boi: PO treatment, fuI! symbol P1 treatment).

Miranda, C.H.B., Cadish G., Urquiaga S., Boddey R.M. and Giller K.E.(I~
Mineral nitrogen in an oxisol from the Brazilian cerrados in the presereed
Brachiaria spp. European J. Agronomy, 3: 333-337.

ABSTRACT
Ammonia losses by volatilization from five rates of urea or ammonium nitrate
surface-applied to coastcross pasture, grown on a dark red latosol (Hapludox)
in São Carlos, SP, Brazil, under tropical altitude climate, were measured.
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Volatilized ammonia was absorbed in traps placed on soil surface. ThernelJ
losses from urea applied after five successive cuttings ofthe grass were15.2
34, and 40% for N rates of 25, 50, 100 and 200 kg N ha-I per cutting,Te\-

pectively.
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It could be concluded that in the studied conditions: I. Nitrogen losses from
urea were higher in the first three days after surface application; 2. Intensityof
ammonia volatilization increased with increase in rates of N fertilizer application
and it was reduced by rain occurring in the first three days after urea application.
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each plot four PVC rings were partiaJly buried into the soil in order to receive the
arnmonia trap, and were treated with amounts ofN fertilizercorresponding to those
ofthe restofthe plot. Aftereach change ofthe polyurethane discs or after a rainfall
of 10 mm or more, traps were moved to another ring. Grass was cut in 24-day
intervals, 10 em above soil surface. Dry matter weight as well as N content was
deterrnined in forage samples.

The N-NH310sses ofthe coastcross pasture was estimated within N source and
cutting period, considering N doses, by a polynomial regression using REG procedure
(SAS, 1993).

RESULTS AND DISCUSSION
Nitrogen levels and sources affected (P<O.OI) N losses. Losses of ammonia by
volatilization from plots treated with ammonium nitrate reached a maximum of
1.6% ofN added, whereas losses varied from 1.1 to 52.9% in those receiving urea.
Losses ofN did depend on applied N level and on climate, especially the amount of
rainfall in the period (Table I). Nitrogen losses occurred mainly in the first three
days after urea application, suggesting that a rapid hydrolysis ofthe fertilizer took
place under the experimental conditions (Figure I). After this time, rate of losses
decreased, probably due to a drop of soil pH associated with OH' consumption
during volatilization and with nitrification of ammonium (Whitehead, 1995). Ni-
trogen losses were related to rates ofN applied, with mean losses of 14.6 and 40.2%
for 25 and 200 kg N ha percutting, respectively. Intensity ofN losses was reduced
by rain, mainly in the first three days after N fertilizer application, when hydrolysis
of urea was higher. For a rainfaJl above 10 mm, N losses from urea were only
12.5% in an area treated with 200 kg N ha: per cutting, whereas it reached almost
53% when no rain occurred after the application ofthe same rate ofurea (Figure I:
P2 and P5, respectively).
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ABSTRACT
The contents and the extraction of mineral nutrients were determined in a coastcross
pasture established on a dark red latosol (Hapludox), in São Carlos, SP, Brazil,
under tropical altitude climate, receiving five rates of urea and ammonium nitrate,
applied on surface. There were differences (P< 0.05) among sources and rates of N.
Nutrients extraction increased with the nitrogen levels. Especially high were total N
(319 and 446 kg ha') and K (341 and 467 kg ha') extractions. When forage yield
was high (treatment with 500 kg ofN ha") and for both fertilizers, macronutrients
extraction was greater for K and N, followed by Ca, S, P and Mg. Micronutrierits
extraction occurred in the following decreasing order: Fe, Mn, Zn and CU.

KEYWORDS: Mineral extraction, Cynodon dactylon cv. Coastcross, surface
application, urea, ammonium nitrate,

INTRODUCTION
Pastures are the main and cheapest component ofbeef cattle diet in Brazil. Although
tropical forage grasses generally do not reach excellent quality, since the live weight
gain they areable to produce is 0.6 to 0.8 kg animal" perday (Gomideet aI., 1984),
the animal production per area, however, can be very high, with values up to 1,200
kg ha per year of live weight (Corsi, 1986), due to their high potential of dry
matter (DM) production.

Fertilization of pastures, mainly with nitrogen, is one of the most important
factors that determines high DM production. As a result, the extraction of other
nutrients of soil also occurs. This can limit efficiency of nitrogenous fertilization if
these nutrients are not replaced. This effect needs also to be taken into account in
pastures for cattle production, since, although 60 to 99% of ingested nutrients can
retum to pasture as excreta, losses can be high, because of uneven excreta distribution
in pasture (Zarrow, 1987, referred by Corsi and Martha Júnior, 1997).

So, it is necessary to understand mineral extraction by forage grasses, especially
in intensive production systems which use heavy fertilizations, in order to guide
fertilizer use.

MATERIAL AND METHODS
The experiment was carried out from November 1998 to April 1999, on a coastcross
(Cynodon dactylon CV. Coastcross) pasture, grown on a dark red latosol (Hapludox)

with 30% c1ay, in São Carlos, São Paulo State, Brazil, at latitude 22°01' S, longiíu-
de 47°54' W and altitude of 836 m, exposed to a tropical altitude c1imate.

Experimental design was a randomized block design, with four blocks, ina2x
5 factorial arrangement (two N sources: urea and ammonium nitrate, and fiverates:
0,25,50, 100 and 200 kg ha: per cutting). Treatments were applied in fivecon-
secutives periods (cuttings), during the rainy season. Plot size was 4 x 5 m', withan
usable surface of 6 m' to evaluate forage yield.

Soil base saturation was increased to 70% with lime application, besidesthe
addition of 100 kg ha of P,05 as single superphosphate, and 30 kg ha ofFrE
BR-12. Potassium was applied as KCl during the N application, at rates of320kg
ha on lreatments O, 100 and 250 kg N ha: and at a rate of 700 kg of K,o ha on
treatments 500 and 1,000 kg of N ha'.

Forage cuttings were made in a 24-day interval, at the height of 10cm.Afie!
weighing plot yield, a sample of 500 g of green forage was dried at 6Ü"CinastOle
with air circulation until constanl weight was obtained, to calculate dry maner.
Mineral concentration was analyzed (Malavolta et aI., 1989) to calculate lhe
extraction of each element (EExt) by the forage dry matter: EExt (in kg ha orgha']
= 0.00 I x [dry matter (in kg ha') x E concentration (in g kg or mg kg·')].

Total nutrients extraction by coastcross dry matter was estimated within-sources
rales interaction by a polynomial regression using REG procedure (SAS, 1993).

RESULTS AND DISCUSSION
Analysis of variance showed differences (P<0.05) among N sources and rates,and
rate x source interaction for N, K, Mg, Cu, Zn e Mn. The quadratic polinomial
regressions estimated adequately extracted macro and micronutrients wirhin-soures-
rates interactions, with determination coeficients (R') greater than 90.0%, exeept
for Fe (R' = 56.0%).

Comparing the N rates more commonly used, within 250 and 500 kg ha', with
the control, an increase in extraction of3.5 to 5.5 times ofN and Cu was verified;of
3.0 to 3.5 times ofP and Mn; of3.0 t04.0 times of S and Ca; of4.0 to 6.0 timesof
K; of3.0 to 4.5 times ofZn; and of2.0 times ofFe.

Maraschin (1988) reported that nutrient removal of soil by Cynodon varieus
tend to be high with high forage yields and that the addition of N increasesDM
yield and also requires more fertilizer. The author, citing Pratt and Darst (1987l
mentions data that indicates the need of more nutrients and a continuous applieatioo


