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ABSTRACTABSTRACT
AvailableAvailable soilsoil phosphorusphosphorus (P)(P) inin variousvarious agroagro--ecosystemsecosystems isis regulatedregulated byby climate,climate, soilsoil type,type,
vegetation,vegetation, andand managementmanagement practicespractices.. AvailableAvailable soilsoil PP inin bahiagrassbahiagrass beefbeef cattlecattle pasturespastures
werewere comparedcompared withwith rhizomarhizoma peanutpeanut pasturespastures andand bermudagrassbermudagrass pasturespastures.. ForFor eacheach location,location,
thethe mainmain plotplot waswas representedrepresented byby grazinggrazing managementmanagement (grazing(grazing vsvs nono grazing)grazing) whilewhile forageforage

RESULTSRESULTS
1. Effect of Pasture Location1. Effect of Pasture Location 2. Effect of Pasture Management2. Effect of Pasture Management 3. Effect of Forage Type3. Effect of Forage Type

thethe mainmain plotplot waswas representedrepresented byby grazinggrazing managementmanagement (grazing(grazing vsvs.. nono grazing)grazing) whilewhile forageforage
typetype (bahiagrass(bahiagrass vsvs.. perennialperennial peanutpeanut--bahiagrassbahiagrass mixmix atat Brooksville,Brooksville, FLFL andand bahiagrassbahiagrass vsvs..
bermudagrassbermudagrass atat Marianna,Marianna, FL)FL) representedrepresented subsub--plotplot treatmentstreatments.. SoilsSoils werewere sampledsampled
concurrentlyconcurrently fromfrom thesethese locationslocations ((20042004 toto 20072007)) withwith oror withoutwithout grazinggrazing.. SoilSoil availableavailable PP
concentrationconcentration andand thethe degreedegree ofof soilsoil PP saturationsaturation variedvaried withwith pasturepasture locationlocation ((PP<<00..00010001),),
grazinggrazing managementmanagement ((PP<<00..0101),), andand forageforage typetype ((PP<<00..00010001)).. ThereThere werewere interactionsinteractions betweenbetween
pasturepasture locationlocation andand grazinggrazing managementmanagement asas wellwell asas betweenbetween grazinggrazing managementmanagement andand forageforage
typetype.. SoilSoil PP concentrationconcentration atat BrooksvilleBrooksville diddid notnot varyvary betweenbetween grazedgrazed andand nonnon--grazedgrazed pasturespastures
butbut soilsoil PP concentrationconcentration variedvaried withwith forageforage typetype (peanuts,(peanuts, 2525..11 mgmg kgkg--11;; bahiagrass,bahiagrass, 1919..33 mgmg
kgkg--11)) withwith anan interactioninteraction betweenbetween grazinggrazing managementmanagement andand forageforage typetype.. AtAt Marianna,Marianna, soilsoil PP
concentrationsconcentrations werewere greatergreater inin thethe nonnon grazedgrazed ((1111 33 mgmg kgkg--11)) thanthan inin thethe grazedgrazed ((88 99 mgmgconcentrationsconcentrations werewere greatergreater inin thethe nonnon--grazedgrazed ((1111..33 mgmg kgkg--11)) thanthan inin thethe grazedgrazed ((88..99 mgmg
kgkg--11)) pasturespastures.. BasedBased uponupon resultsresults fromfrom thisthis study,study, pasturepasture grazinggrazing byby beefbeef cattlecattle appearedappeared
toto havehave minimalminimal (if(if any)any) effecteffect onon soilsoil availableavailable PP statusstatus..

MATERIALS AND METHODSMATERIALS AND METHODS
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4. Pasture Location x Pasture Management Interaction Effects4. Pasture Location x Pasture Management Interaction Effects
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Soil available P concentration and the degree of soil P saturation varied with pasture location Soil available P concentration and the degree of soil P saturation varied with pasture location 
((PP<<0.0001) and forage type (0.0001) and forage type (PP<<0.0001).0.0001).
Levels of Soil P at Pasture Location: Brooksville > Marianna > Ona.Levels of Soil P at Pasture Location: Brooksville > Marianna > Ona.
Levels of Soil P at Pasture with different Forage types: Rhizoma peanut > Bahiagrass > Bermudagrass    Levels of Soil P at Pasture with different Forage types: Rhizoma peanut > Bahiagrass > Bermudagrass    
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Exclosure at Brooksville, FL   Exclosure at Brooksville, FL   
(Bahiagrass)(Bahiagrass)

Cattle production at these pasture locations is Cattle production at these pasture locations is 
forageforage--based with perennial tropical grass, based with perennial tropical grass, 
bahiagrass (bahiagrass (Paspalum notatumPaspalum notatum, , FluggeFlugge), the ), the 

Forage Yield (Fresh) Measurement Forage Yield (Fresh) Measurement 
using Drop Height Techniqueusing Drop Height Technique
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Exclosure at Marianna, FL  Exclosure at Marianna, FL  
(Bermudagrass)(Bermudagrass)

Exclosure at Brooksville, FL  Exclosure at Brooksville, FL  
(Rhizoma Peanut)(Rhizoma Peanut)

g (g ( pp ,, gggg ),),
predominant species. The other major forage species predominant species. The other major forage species 
in Brooksville and Marianna are rhizoma peanuts in Brooksville and Marianna are rhizoma peanuts 
((ArachisArachis glabrataglabrata, , BenthBenth) and bermudagrass ) and bermudagrass 
((CynodonCynodon dactylondactylon, L.), respectively. All the pasture , L.), respectively. All the pasture 
fields that were included in this study received fields that were included in this study received 
annual nitrogen fertilization of 90 kg N haannual nitrogen fertilization of 90 kg N ha--11. . Outside Outside –– With Grazing EffectWith Grazing Effect

Outside Outside –– With Grazing EffectWith Grazing Effect

Inside Inside –– No No 
Grazing EffectGrazing Effect

Grazing EffectGrazing Effect

Soil samples were airSoil samples were air dried and passeddried and passed

Analyses of P and P SaturationAnalyses of P and P Saturation

Soil P concentration at Brooksville did not vary between grazed and nonSoil P concentration at Brooksville did not vary between grazed and non--grazed pastures but soil P grazed pastures but soil P 
concentration varied with forage type (peanuts, 25.1 mg kgconcentration varied with forage type (peanuts, 25.1 mg kg--11; bahiagrass, 19.3 mg kg; bahiagrass, 19.3 mg kg--11) with an ) with an 
interaction between grazing management and forage type. interaction between grazing management and forage type. 
At Marianna, soil P concentrations were greater in the nonAt Marianna, soil P concentrations were greater in the non--grazed (11.3 mg kggrazed (11.3 mg kg--11) than in the grazed ) than in the grazed 
(8.9 mg kg(8.9 mg kg--11) pastures.) pastures.

Site DescriptionSite Description
The study sites were located in two The study sites were located in two 
(Brooksville and Marianna) Florida (Brooksville and Marianna) Florida 
pastures with cowpastures with cow--calf operations. The calf operations. The 
site in Brooksville, FL was at Turnley site in Brooksville, FL was at Turnley 
Unit (82.29Unit (82.29o o W; 28.62W; 28.62o o N) of the USDAN) of the USDA--
ARS, Subtropical Agricultural Research ARS, Subtropical Agricultural Research 
Station. Soil (Candler fine sand) at this Station. Soil (Candler fine sand) at this 
location can be described as welllocation can be described as well--drained drained Soil SamplingSoil Sampling

Soil samples were collected in the spring and fall ofSoil samples were collected in the spring and fall of

( g )( g ) Soil samples were airSoil samples were air--dried and passed dried and passed 
through a 2through a 2--mm mesh sieve prior to mm mesh sieve prior to 
chemical extraction of soil phosphorus.  chemical extraction of soil phosphorus.  
Sample extractions were conducted at Sample extractions were conducted at 
USDAUSDA--ARS Laboratory located in ARS Laboratory located in 
Brooksville, FL. Soil available phosphorus Brooksville, FL. Soil available phosphorus 
was extracted with double acid (0.025     was extracted with double acid (0.025     
N N HH22SOSO44 + 0.05 + 0.05 NN HCl) as described by HCl) as described by 
Mehlich (1953) and analyzed using an Mehlich (1953) and analyzed using an 
inductively coupled spectrophotometer. inductively coupled spectrophotometer. 

hyperthermic uncoated hyperthermic uncoated typictypic
quartzipsammentsquartzipsamments. The study site in . The study site in 
Marianna, FL was located at the Marianna, FL was located at the 
University of Florida North Florida University of Florida North Florida 
Research and Education Center (85.18Research and Education Center (85.18o o 

W; 30.87W; 30.87o o N) on a well drained acidic, N) on a well drained acidic, 
sandy soil (fine loamy, sandy soil (fine loamy, kaolinitickaolinitic, thermic , thermic 
kandiudultskandiudults). Figure 1 shows the locations ). Figure 1 shows the locations 
of the two study sites.of the two study sites.

Soil samples were collected in the spring and fall of Soil samples were collected in the spring and fall of 
2004, 2005, 2006, and 2007. Composite soil samples 2004, 2005, 2006, and 2007. Composite soil samples 
(nine sub(nine sub--samples) were collected using a steel bucket samples) were collected using a steel bucket 
type auger (6.6type auger (6.6--cm diameter) to a depth of 25 cm. Soil cm diameter) to a depth of 25 cm. Soil 
core samples were collected from the 0core samples were collected from the 0-- to 25to 25--, 25, 25-- to to 
5050--, and 50, and 50-- to 100to 100--cm depths from each pasture using cm depths from each pasture using 
a hydraulic sinker drill (Concord Environmental a hydraulic sinker drill (Concord Environmental 
Equipment, Hawley, MN) to assess and quantify vertical Equipment, Hawley, MN) to assess and quantify vertical 
distribution of soil P and other crop nutrients.distribution of soil P and other crop nutrients.

CONCLUSIONSCONCLUSIONS
BasedBased uponupon resultsresults fromfrom thisthis study,study, pasturepasture grazinggrazing byby beefbeef cattlecattle appearedappeared toto
havehave minimalminimal (if(if any)any) effecteffect onon soilsoil availableavailable PP statusstatus..

AverageAverage PP inin pasturepasture locationslocations diddid notnot exceedexceed thethe cropcrop requirementrequirement thresholdthreshold ofof
5050 mgmg P/kgP/kg whilewhile thethe degreedegree ofof PP saturationsaturation inin thethe pasturespastures werewere belowbelow thethe
environmentalenvironmental thresholdthreshold ofof PP saturationsaturation (DPS(DPS == 6060%%),), suggestingsuggesting thatthat PP buildupbuildup
and/orand/or releaserelease isis notnot aa predicamentpredicament inin thethe pasturepasture..

The degree of soil saturation with The degree of soil saturation with 
phosphorus (DPS) as described below was phosphorus (DPS) as described below was 
computed using the phosphorus, iron, and computed using the phosphorus, iron, and 
aluminum contents (mg kgaluminum contents (mg kg--11) of the soils.) of the soils.

DPS (%) = ([P] x 100) / [Fe + Al])                           DPS (%) = ([P] x 100) / [Fe + Al])                           


