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And I will seed grass in thy fields for cattle, that thou
mayest eat and be full - Deuteronomy 11-15

He causeth the grass to grow for the cattle, and herb for
the service of man; that he may bring forth food out of
the earth — Psalms 104-14



Water Quality Issues

Phosphorus loading to ground and runoff waters
Large acreages represented by cattle grazing

Direct access to water bodies by cattle
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South Florida Beef
Producing Counties

719,000 head of cows
77% of total cows in Florida
1,179,000 head of cattle and calves
69% of total cattle and calves in Florida

5,069,347 acres
31.3% of land area

2,501,448 farm land 16% of land area



Soil Phosphorus, Cattle Stocking Rates, and
Water Quality in Subtropical Pastures in Florida

John Capece, Kenneth Campbell, Patrick Bohlen, Donald Graetz,

and Kenneth Portier

Large scale research pasture project at Buck Island Ranch:
420 ha (1038 acres) - 8 improved summer, 8 semi-improved winter
4 stocking rates — no cattle, low, medium, high

5years — 1998-2003

Designed to investigate the influence of beef cattle stocking rate on
nutrient loads in surface runoff
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Figure 1. Map of the Mac Arthur Agro-Ecology Research Center (MAERC) showing locations o
three soil cores and locaticns of two pastures (S5, W4 where runoff water was collected.



Table 1. Design of the catthe swocking rate axparimant, showing the
destribution of the wo raphcale stocking rate restmants among tha
exparimantal pastures in the two main pasture types. One animal unit ks
squivalent 1o one cow-call pir (USDA 2003)

Treaine

Block Descnption Animal Units Hecdarea Uini

SAmmer Comntrol a WA
Low 15 13
Wedamn 20 1.1
Hign 25 a5

Witler Comntrol a WA
Low 15 2.1
Wedamn 20 15
Hign 25 a9
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Results & Discussion

Results do not show that increasing stocking rates would
increase nutrient loads, therefore reducing stocking rate
would not be effective BMP for reducing non-point source
pollution

Did show higher nutrient loads from improved pastures vs.
semi-improved (native) pastures, indicating relationship to
historical fertilization practices in improved pastures

Results indicate approaches focused on decreasing P inputs
rather than cattle management practices (stocking rates)
would be more effective for reducing P loads



Levels and Changes of Soil Phosphorus in
Subtropical Beef Cattle Pastures

Gilbert Siqua, Mary Williams, Samuel Coleman

Study objective: To investigate the long term effect of pasture
management (grazing + haying) on soil P dynamics (levels and
changes) in subtropical beef cattle pastures with bahiagrass and
rizhoma peanut, with, or without P fertilization.

Long term study from 1988 to 2000

Prior to study, pastures were fertilized based on soil test results and
recommendations by UF/IFAS Soil Test Lab



Table 2. Grazing management and fertilzer application in STARS, Brooksville, FL { 19832004

N B0, K0
Pastuse umit Yeai Sampling site Fomge type (keha™'vr™ (kg ha'vi~" (kg ha 'vwr")  Pastume mgt.

ME |983-1989 MS25, MS2e, MS2T By L b Gl
MES, MS6, M58 RP — — GE+HY

990197 MS25, MS2s, MS2T By {h GE
ME&5, MS6, MSE RP #.48 GZ +HY

|998-2000 M523, MS26, M52T BCr ] il
M55, MS6, M58 RP 1.8 GZ+HY

19831989 TY3T, TY38, TY39 BCr ] i
TY1A, TYID,
TY1L,TYI2 By 2.5 GZ+HY
TY33, TY# RP 8. GZ +HY
1990-19T  TY3T, TY38, TY39 BCr L
TY1A, TYID,
TY11,TY12 BG GZ+HY
TY33, TY# RP 8. GZ +HY
|998-2000 TY3T, TY38, TY39 BCr L
TY1A, TYID,
TY11,TY12 BG GZ+HY
TY33, TY¥ RP 3. GZ+HY

BG—Bahiagmss,
EP—Rhzoma Peamuts.
Gf—Gmazed Pasture
HY—Hayed Pasture.
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Fable 3. Levek of soil phosphons in STARS bl cattle pastures with o
without P fertilization from 1988 to 2000.

Fertilizer teat ment | 988 1997 200 Mean

With P fertilizer 14004059 1218=z33%a 952199 190

No P fertilizer TN2£1850  603£1L6D  S62:190b 626
Mean 1056 91.] 181

"Mears on each column followed by commaon letter are not significantly different
from each other at p < (L5,




Results and discussion

Environmentally, soil P levels in STARS pastures are declining. During 12
year study, no P build up in STARS pastures despite the annual
application of P, and in-field daily loading of animal waste

Levels and changes of soil P at STARS from 1988 to 2000 were responsive
and sensitive to P fertilization

Differences among pasture units for soil P may not be of environmental
concern, but are important from fertility management point of view



Quantifying phosphorus levels in soils, plants, surface
water, and shallow groundwater associated with
bahiagrass-based pastures

Gilbert Siqua, Robert Hubbard, Samuel Coleman

3 year study (2004-2006) looking at soil, plant, surface and shallow
ground water P on a sloped pasture that was part of a rotational grazing
system.

Hypothesis of study was that properly managed cow-calf operations in
subtropical agroecosystem would not be a major contributors to excess
loads of P in surface and ground water



Arco

Bottom Slope
~ 0-5%
Groundwater

: Moritoring Wells
Middle Slope

5 -10%

Top Slope
10-20%

i A\ - Plant Sampling Sites

Fig. 1 Acnal view of the study site showang the dif ferent ocations of
the goundwater momtoning wells, soil ssmphng akes and plant
ssnplme siles




Table 1 Mondhly grazing sctivity and estimates of phosphons contribatiens from catlle escrets (manune)

Monihs Averape da Average Animal Total manme Total manume Total phosphoms
grazed per mimber of il per excreted® phisphaons after loses®
aninals per ha moath® excreted”

14 1.75

8 1.2

9 1.43
Al 7 1.1%
Ay . : 7 1.4
June : (9 1.4
Jaly . {7 1.19
Aungust : 8 1.59
Seplembier 1.1 1.8}
Ociober . 1.1 1.45
N bt 1.5
December : . 12 1.97
Tiotal

* Animal unlis per manth (450 kg eowealf amt)

*Toda] mamire excreted (ki & excretad)={number of aimal mik per month <iotal snnual snimal menure exeretiond] 2). Total mamre excrefion
(s excreted) per animal per vear=104 meiric tons (Kellogg of 2l X00)

“Tetal phosphorus excreled =total mamure excreted < percent sl phosphorus in manore {0.19%; Kellogg o al. 2000)
“Tota] phosphorus after lessi=hased on b of shout 15% (during and after ammal exeretion)




Table Averspe (tbl. emor of mesn) concentration of iotal phosphorus in groundwater, surfsce water sols, and bahisgras in patture snocised

with heef catils operations

Ve i o Sirface waler (mg L)
proundwater (mg L)

2004 02 + (M L6 + 07
1% + 05 035 + (b
2006 0 + 001sh 03 + 008
Mam 0.6 0.5
L8004 L1 0.46

Sals mg ke ')

1452 + 1k

6.6 + (L3ih
618 + (alh
Al
13l

Behisgrsis (g kg )

151333 + 111534

1M033 + BRA2a
15747 + 9R75a
103378
132

Mend in columms within csch subhesdmg Tollowed by common leles(s) s ad significanlly difenal fom cach oher o p < (05




Hg. 3 Awera conceniration of a1
ilal ghosphons 1n dallow '
proundwater and surfsce water
al dhffesent bndscape posifion.
Ling above each bar tepresents
staniard emor of the mean.
Means of ffal phosphoris in
dhallow gromdwaker e sigl-
catly differest (p < 005 whes
superserip locaied &t op bar 13
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lable 5 Averagy hethage fsss
and phosphors upiske of

haiaprss & aflecked by land:
i gk by Toplipe 3004 M+ 1 19 + e

nilerictiong 2005 a5 + 10371 A4+ (a
2004 L0+ 433k 1.5k

P50+ 554 (14

2004 a0 + 354 e

2005 42185 + 1822 (.9

2004 1245 + 73hel (L4ke

L35+ 80 (5

2 G55 + R4l Gt ille

Meznd withn esch columms 20003 1,371 At (lidhe
lollowed by common |eers) i 14405 1 4 4tk

Lanlscape pestlion Year Hirbage mass (kg ha') Phisphoras plske (kg b )

e nod st fieanly different 4 323 + 0 (L8
from esch other & p < 005




Results and discussion

Highest concentrations of soil total P were not found at bottom slope
position, but at middle and top slope positions closest to mineral
feeders and water tanks

On average, concentrations of total P in surface water was not distinctly
different from amount of total P in shallow groundwater

Concentration of total P in top slope wells was significantly greater than
samples of middle, bottom and seepage areas

Slight increase in total P in soil, but suggests that current
recommendations for P might be somewhat low to maintain and
sustain growth of bahiagrass



Conclusions

Current pasture management including cattle rotation in
terms of grazing days and current fertilizer
(inorganic+manures+urine) application rates for
bahiagrass offer little potential for negatively impacting the
environment.

Properly managed livestock operations contribute negligible
loads of total P to shallow groundwater and surface water

Overall, there was no buildup of total P in bahiagrass based
pastures.



Agronomic and Environmental Impacts of Phosphorus
Fertilization of Low Input Bahiagrass Systems in Florida

A.K Obour, M.L. Silveira, J.M. Vendramini, L.E. Sollenberger,
G.A. O’Connor, and J.W. Jawitz

Evaluated effects of revised N and P fertilizer recommendations on forage
yield and nutritive value and potential effects on water quality in
bahiagrass on a Spodosol.

Treatments were three N rates (0, 56 and 112 kg N/ha) and four P rates (o,
5, 10, and 20 kg P/ha)



Results

Linear response inyield to N applications both years, yields greater in 2008
due to increased rainfall

Variable yield response to P application depending on year and
environmental conditions

Tissue P concentration increased linearly with P application rates

Crude protein increased linearly with increasing N application rates, but
unaffected by increasing P application rates

P applications showed no effect on soil P concentrations in Ap, E, and Bh
OriZOons over 2 years

No significant effect on water-extractable P (WEP) concentrations across
treatments after 2 years of applications for Ap, E, and Bh horizons



application rate.

Table 3. Leachate P concentration at the various depths as affected by vear and P

Depth

P rate (kg ha™)

20

0

0.3a

0.3b

0.009a

0.01a

0.006a

T
mg L

0.2b

0.3a

0.005a

0.009a

0.009a




Conclusions

Bahiagrass yields response to P depends on environmental conditions and
can vary from year to year

Tissue P and P uptake affected by P application rates, but no effect on CP
concentrations

Mehlich-1 extractable P in Ap, E, and Bh horizons not effected by P
application rate

P application had no effect on leachate P concentration

Results showed P fertilization at agronomic rates to low input bahiagrass
systems has no environmental impacts on water quality
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SOIL TEST RESULTS AND THEIR. INTEEPEETATIONS

Target pH: 55
pH (1:2 Sample:-Water) 6.8
A-E Buffer Value: NiA

MEHTICH-1 EXTRACTABLE

PHOSPHORUS {ppm P
POTASSIUM (ppm E)
MAGNESIUM {ppm Mg)
CALCIUNM (ppm Cx)

SOIL TEST RESULTS AND THEIR. INTERFRETATIONS

Target pH: 6.5
pH (1:2 Sample:Water) 74
A-E Buffer Value: NiA

MEETICH-1 EXTEACTABLE

PHOSFHORUS (ppm F)
POTASSIUM (ppm K
MAGNESIUM  (ppmMg)
CALCTUM {ppim Ca)




Rainfall and Dryfall

1976-77 bulk rainfall study showed highest N and P
concentrations in spring and summer, but total loadings of
N 1.15 g and o0.12g P/m? year were above permissible rates
(relative to eutrophication) for shallow lakes

1993-2001 Everglades REC multi-collection site rainfall data
for P concentration avg. ranged from 0.0234 - 0.2082 mg/L

1992-96 rain and dryfall study by SFWMD, 13 sites showed
avg. 9.4 «g/L P in rainfall, and 37.2 «g/L P in dryfall



Florida Population and Cattle Demographics

Population:

1970 1980 2000 2005
6,789,437 9,746,061 15,982,378% 19,400,913
Cattle:

1970 1975 2000 current
1,230,000 1,670,000 094,000 042,000

> population in S. Florida Beef Production area in 2005 11,867,706
* 4t highest population in US
** 2030 population projection 28,685,796, 3’ in US
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