
, 
I' 

each plot four PVC rings were partiall y buried in to the soil in order to receive the 

ammonia trap, and were treated with amou nts of N fcrtilizercorrc~ponding to those 

of the r.:os! of the pIal. After each cbange o f the polyurethane discs or after a rainfall 

of 10 mrn or more. traps were moved to another ring. Grass was cu t in 2-1 -day 
inten·als. 10 Clll above soi l surface. Ory maner wc ight as well as N con ten t was 

detennined in forage samples. 

The N-NH.: losses of the coastcross pasture was cstimated wilhin N source and 

cutti ng period. considering N doses. by a polynomial regression us ing REG procedure 

(SAS.1993). 

RESULTS A:-ID DISCUSSION 
Nitrogen le vels and sou rces affected (P<O.O I ) 1\ losses. Losses 0" am monia by 

vola tilizat ion from plots treated with ammonium nitrate reached a maximum of 

1.6% of N added. whereas losses varied fro m 1. 1 to 52.9'k in those r-eceiving urea. 

Losses o f N d id depend on applied N level and on c l irn~lte. especially the amoutH of 
rainfa ll in the period (Tabl\! ' ). Nitrogen losses occurred mainly in the firs t lhree 

days afte r lIrea appl ication. suggesting that a rapid hydrolysis of the fertilize r took 
place under the e:l;,pc rimenw! conditions (Figure I). After this time, rate o f losses 

decreased. probably duc 10 a drop of soil pH associated with OH' consu mption 
during volatilization :Jnd \'lith nitri tication of ammoniulll (Whitehead. 1995). Ni­

trogen losses we re related to rates ofN applied, with mealll os:-;es of 14.6 and 40.2«< 

for 25 and 200 kg N ha·r per cutti ng. respecti vely. illIcnsi ty o fN losses was reduced 

by rain. mainl y in the tirst three days afte r N fe rtilizer application, when hydrolys is 

of urcn wa.~ hi gher. For a rainfall above 10 mm. N losses fro m urea were on ly 
12.5'7(' in an area treated wi th 200 kg N ha·r percuuing. whereas it reached almost 

53% when no rain occurred after the application of the same rate of urea (Figure I : 
P2 and P5. respectively). 

It COUld. be co.ncluded that in the slUdi.ed conditio ns : I . Nitrogen 
urea \ ... ·ere hrgher III the first three days after surface application; 2. 
ammon ia vol atilization increased with increase in rates of N 
and it was reduced by rain OCCUlTing in the first three days after urea 
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Effect of sources and rates of nitrogen on nutrients extraction in coastcross pastures I 
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ABSTRACT 
T he ('ontents and the ex tract ion of mineral nuuienls wen: dctemlincd in a ('oastcros..; 

paslUrc established o n a dark red latosol (Hapludox). in Sao Carlos. SP. Brazil. 
under tropical altitude climate. receiving five rates of un~a and am monium nitrate. 
applied on sLllface. Thl!re were differences (P< 0 .05) among sources and rates ofN. 

Nutrients extraction incrcil~ed with the nitrogen level'i. Especiall y high were tOlal N 
(319 and 4-.1.6 kg ha·r) and K (3-4 I and -167 kg ha· r) ex tractions. When forage yield 
was hi gh [treatment with 500 kg of N ha· l ) :md for both fe rt ili zers. macrurmtri cn ts 

extraction \\'a~ greater for K und~. followed by Ca. $, P and Mg iVl kronut ricn ts 

extracti on QCcl.trred in the following decreasing order: Fe. Mn. Zn and Cu. 

KEYWORDS: i\"lincral extraction. CYlltldol/ dotlyfrm c\'. C(J~I~tI:I"U~~ , ... lIrf.!I.: ';­

application. ml.'a. ammonium nitrate. 

I i'TRODUCTION 
Pastures nre the mai n and cheaIXst <.:ompOl1cnt of beer cattle die t in Br~1 7il. Althoug.h 

tropical forage grasses generally do not reach excellent qllality. since the' live weight 

gain they are able to produce is 0.6 to 0.8 kg animal" per d<1Y (Gornide et al., 198-1). 

the animal production per area. however. can be \'('ry high . wilh val ues lip to 1.200 
kg h ~r ' pe r year of live wei ght (Corsi. 1986). due' to their high potential of dry 
mailer (OM) product ion. 

Fertilization of p.1Sltrres . mai nl) with nitrogen. is one of th ~ mo~ t imporwnI 

f,lc tors Ihat dete rmi nes high Dj>.1 production. As a result. the e;\tr~ction of other 

nutrien ts of so il a l:io occurs. Th is can limit efficiency of nitrogenous fe rtilizalion if 

these nutrient~ are not n:placed . T his effect needs al ~o to be lak!."n into account in 

pastllr~s for cattle prod uction . s ince. :ll though 60 m 99'« of inge~ ted mnrients can 
~''::; >I, I' , . ;' 11"",,: e~·· '~ ! ~1. 1 0"'S." .,,·I,,"'!-J igb . b;''' ;n=o:rof l'' l('\'en CXCr(' I:l c1is trillluion 

III p:I"l m c ( 1 .(11 1\ )\\'. 19R'" referred by ( 'OIS, ilnd M,lI'lil:1 Jli11101, 1,)<)7 ) 

So. it is necessary to under;) tand mineral c:<tmction by forage grasses. especially 

in in lcn"ivc producti on sysle ms which lise heavy re rt ilizations, in order to guide 

ferti li zer use. 

MATER IAL AND METHODS 
Thce.'( pcriml.'nt was can'i ed a lit from November 199R to April 1999. o n a coastcross 

(CYII()(JOIl dactyloll ev. Coastcro~s) pas ture_ grown o n adark red IJtosol (Hapludox) 

with 30% clay. in Sao Carlos. Sao Paulo State. Brazil, at lat itude 22"0 1 ' S, longitu­
de 47°5-" Wand altitude of 836 m, expo-;ed to a tropical alti tude climate. 

E:~perimcn lal design was a randomized bl ().:"k design, with four blocks. in, 

5 f:l.emrial arrangement (two N sources: urea and ammonium nitrate. ::Ind five, 
0,25. 50. 100 and 200 kg ha·r per c lltti ng). Treatmen ts were applied in five 
secutives periods (cuttings). during the rainy season. PIO{ size was 4 x 5 m=. with 

usuble surrace o r 6 m: to evaluate forage yie ld. 

Soil base saturation \\'a~ inc reased to 701k with lime application. besides 

addit ion of 100 kg htl I of P:O" as s ingle superphosphate. and 30 kg ha·r of FTE . 
BR-12. Potassiu m was applied as KCI during the 1\ applicmion. at rates of 320 kg 
lUl' l on treatments O. 100 and 250 kg N h.r ' and at a nltl:! of 700 kg of K:O ha·r on 

t rc.:alll1 ": l1 l~ :'> I)U arid 1.000 [...g of ~ h .. ' . 

Forag.e cunings were made in a 2-4-day interval. at the hcight o f 10 ::111 . After t 
weighing plot yield. a "ample of 500 g of g reen forage was dried at 6Cl"C in:1 slove 
with air circ ul;rti on until COllst,lnl wc ight wa" obwined. to ca lcu late dry mailer. . 
Mineral conceOlrati on wa'i analyzed (Mala\o!ta et a!. . 1989) to calculate the 

ex traction of each ekment (EExt) by the forage dry matter: EEx t (in kg hu·r or g ha·r) 

:: 0.00 1 x {dry maliN (in kg ha·r) x E concent ra tion (in g kg l or mg kg· )I. 

Total nutl;entse;<.traClion byco~l"tcrcssdry Illatler was estimaled within-sources­

rates interactio n by a polynom ial regress ion us ing REG procedure (SAS. 1993). 

RESULTS AND DISCUSSIO:-l 
Analysis o f v::Iriance showed differences (P<0.05) among N sourcc.~ and rates. and 

r::lle x source inte raction for N, K. Mg. C u. Zn e 1>.'l n. The quadratic polinoOlial 
regressions estimalcd adequately extracted macro and micronutlients within-sources­

niles lnlcractions. wi th determinat ion coe flcients ( R:) greater than 90.0q. except 
frwf"t' ( R~ = 56.0%). 

C cnp. lr"'illl! Ih. ~~ ,', (1":" ~ I I' '1..: i.:~). ll l1' 'ill y .. ,,, .. ,I. ,vi!i Ii 11 :: .. 'J ,Ill" 50');...~ !:r: \\:,!. 
the control. illl incrcas..: in extrac tion of j.) (0 ).5 lill1e~ of Nand Cu was '.'I.:rilj.:u; 0 1 

3.0 to 3.5 rimes of P and Mn: of 3.0 to 4.0 times or $ and Ca: of 4.0 to 6.0 times of 
K: of 3.0 to 4.5 times of Zn: and of 2.0 li mes of Fe. 

M:lrnschi n ( 1988) reported that nutrient removal o r soil by Cyno(/()II \'arict ies 

tend to be hi gh with high rorage yield~ and that the additio n of N increases OM 

yield and also requi re'S more fert ilizer. The au thor. citing Pratt and Darst (l987). 
mentions data Ihat indicates the need ofmorc nutrients and a conti nuous appli cation 

" 



"u,tainaoIO levels of production. These data indicates. for C03..~13[ 
grass, a nutrient remova l (kg ha"). due 10 prod ucti ons of 
t ha" of DM . respectively. N = 270-5-1-0. P = 30·60. K = 

IJS~"" 0 == 30·60. Mg = 48-96. In the present experiment results 
I) also indicates that eXlmction of nutrients increases with 

""';'i".~ and that this nutri ent removal is also considerable. 
I indicates thai in treatmen ts with 500 and 1 ,000 kg of 

which applied K rates were greater because forage yield 

; ~~~~~~:~'~~,:~;,~~:,~;::~'~'~i~;,~::':~" nutrient in these lreatmenlS i l K. Since there was a decrease 

,,'; ij,..ei,OCI<rrlCnlSc>tforage yield. mainly at the highest N rale (Corrb 
this greater K ex trac ti on in treat ments wi th 500 and 

N ha'l , main ly as ammonium nitrate, is signalizing for 
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forage yields (treatment 500 kg: ha-!) and for bolh 
ma,W)"Hrients ex trac tior. was greater for K and N. 

,S, P and Mg:. Micronu trients extraction occurred 
decreasing order: Fe, Mn. Zn and Cu. This fact 

the assertion (S il va. 1995) that N is one of the most 
in soil and that it has a fundamental role in modu· 

"'~"(~~,no,"" to plant fcrtili 7.atioll. 

Figure 1 - Adjusted quadratic polynomial regression for extracted macronutrients (kg ha·') and 
micronutrienls (g ha·') by coastcross forage fertilized with ammonium nitrate (bold lines) and urea 
(dashed lines). 

be concluded that high coaslcross forage yi elds need 
... , .. ,' .",,,"" ,,,, in order to avoid adecline in paslu­

mai nt<l in its persi stence. 
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natterproduction response of coastcross (CYllodoll dactyloll (L.) pears) to sources and 
nitrogen I 

CANTARELLA;, A.C PRIMAVESI', 0, PRIMAVESI ', A, R. FREITAS '. AG, SILVA' and E,B, POTT' 
"'I'pc"" A,g"'en"",, Embrapa/Pelrobras: ~SO/ll"e(lsr - Emhrapa Carr Ie. c. P. 339. 13560-970. 5(io Carios. SP, 8/'{/Ji/, illciallo @cppse.ellJ lJ l"lIpa.h/': 

!I'<J' AIV"" om;,code Caml'~II(IJ, c.P. 2i{ CEP /3.01/-970. ((III/I}il/lIS. SP. 8r(/.~i[. 

i!" p,-od,oelion of a coastcros. ... pa"tur,;: grown on a dark red bto'>ol ! H3-
Carlos, Sao Paulo State. Brazil. under tropical altitude climate. \\"a:o-

1<1OO.oal was to \·eri fy the cfticiency ofN r3tt!S as ure;1 and ammoniulll 
and 200 kg hu·! per cutting. in fi ve pt!rioos. Both sources 

!UYeftkieni Th" mean N rates, which produced 80S{; of maxi mum forag..:: 
58 kg N ha·l • respecti vely. for urea and ammoniulll nitrate. and 
matter yields of 2.769 and 3.347 kg ha·1 per cutting. 

"t' ''\mm(lnium nitrat e. forage production. nitrogen fertili zer. pasture. 

"!"~ fpra.:egr3sses do nOl achieve the quality of the temperate climate 
roclucti,il' nn tropica l grasses can be high. due to th~ ir high dry 
' ''''''''U',!. ro ,cxl,,'eSllilis rOlent ial, nitrogcn fertiliZ;Hion ;" one or 

ll11ii~~~:~;;~,~~:~~·,,;~.~~~~ ';;~11 t'~:~ ')]11 , ·<11 :UI il~,,, I\! 111.;11 .... I!; \"( Is h~l ~. hC~1I I etal .. 1959;W..:rncrctal.,1967:Corsi. 
. ( 1959) found responses up to ! .800 kg QfN ha- I per 

~'-><yleld inc rease:o- range from 300 10 400 kg of N h:rl per year 

1972; GOines et al .. 1987). In relation to coastcross. it 
responses to applied N depend on management (Montciro. 

OCCUlTing lip to 500 kg of N ha·1 pe r year (Alvirn el al.. 

Additional ~llIdics arc 11I':1.:iJed in ordt.:r toe:.tabli"h Ihe 1ll0~t u:O-l!ful N source and 
Ih<.! most ;lde<;.uate t\ nHe lor intcn'iively manag..:d paslure ... mainly when UfCa is u"cd 
on soil surfJCe. due to NH, ICbscs b) \ olatilizalion. depending on thc climatic conditions. 

MATER IAL A:\ D ~IET HO])S 
The e:q>e riment was carried out from t\ovcl1ltcr 1998 to April 1999 on a coastcross 
(CYIIO(/Oll (/(luyloll c\'. Coaslcross) pa~turc grown O l~ a dark rcd lalOsol (Hapluch).-.;) 
with 301]( cl ay. in S;10 Carlos. Sao Paulo State. Brazi l (1utitu<k 22 '0 I' S, longitude 
47"5~ ' W and altitude of836 m). under a tropical altitude climal<.!. Lime was applied 
to raise soil base saturation to 70ck of the cation excllang<.! capacity. and f~rtiliZcr 
\\'a:. added ;l1a !t!\"d of 100k£ of P:O< ha·1 a<; sing lcsupcrphosphatc. and 30 k~ ha 
101' micronutrie nts ,IS FfE SR-12. Potass ium was applied as KCL. along \\ ith N 
treatmenls. in order to replace K removed by cunings and to maintain K !t!\"els in the 
dry matter at a minimum of 20 g kg·l

. 

Ex periJIlCI1U11 des ign waS a ran domized block one, in a 2 x 5 factoria l 
arr,lJ1"cn"(("nr (rwo N ~(1! , r('l''': l1n':;1 ill1d :mm>r~llilll'l ni! ·· ·!!\:: nne! !"iv" f<ll('\: n 1':: "n 

100 , I IKI 2( ft! Lg h:1 ' !ll! r C ill l ;II~' , . \1]lh I"tl ;ll" l.:pl; 'ill):. ,. 1·;·~~. !l ' lIl:r l!' \\ l'I\; :,ppil l d 

after c<lch of fi ve consecutive periods (cuttings), in the rainy SC'lsun. PlOt siz.e wa:o- 4 
x 5 m~. in which an area of 6 m! was used to e\'a ]uate forage yield. Forag\! was cut 
in 2-' to 37 -day intervals. 10 Clll above soil surface. Dry mauer weight was detem1inl!d 
in forage sample:-. 

Coastcross dry maner prodtll..:ti on was e.,timatcd with in N source and cuttin£, 
periods by a polynomial regression using REG procedure (SAS. 1993). Eighty 
perce nt of the maximulll yield was estimated usi ng the fitted mood. 
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