o P fertilizers (1- 4% F) are the major input of F to clover-
based pasture.

*+ SSP @10-30 kg P/halyr adds 1-6 kg F/halyr

F
(%)

Sechura PR 34
Arad PR 4.0
Gafsa PR 4.1
North Carolina PR 35
SSP 1.08-1.84
TSP 1.3-24
DAP 1.2-3.0

Phosphate fertiliser




Inout Crop Net rate of | Background Years to
Crop ( /?]a) harvest addition soil conc. double soil
g @ha) | (gmanyr) (mg/kg) levels
Wheat | 4000 //2;8\\ 3997 300 100

15990

300

25

Pasture Animal
intake

(9/ha)

New Input

Zealand (g/ha) uptake

(9/ha)

Net rate of

Animal
(g/ha)

addition SOi

(g/halyr)

Background

(mg/kg)

Years to
double
soil conc.

| conc.

Grazed
pasture

6000 50 40

5880

300 51



Farm Sites
ELow or no fert.
B High fert.

Soil F (mg/kg)

Total F (mg kg') Total P (mg kg ) Distribution of F and P
150 200 250 300 200 400 600 800 10001200 in soil profile at site 5

—, after 10 yrs of
continuous SSP use

(Loganathan et al. 2001)

Soil Depth (mm)
= =
3 8

N
o
<

—@— nossP
£ ssp (30kg P hd yi*)
—@— ssP(60kg P hd yit)

(Horizontal bars represent LSD values [5% significance].'NS' denotes treatment effects were not significant.)




P Fertiliser

Calcium fluoride N\

Calcium fluoroapatite|

Ingestion,
Absorption

Biomass
Animal
Calcium fluoroapatite
=

by

Soil Solution
Soluble— Soluble
Complexes4= Free lons

e.g. AIR, AIR,Y AR F

Precipitates
Calcium fluoride

Calcium fluoroapatite

%
o,

Groundwater

Ingestion, Absorption

Hydrous oxides,
layer silicates

e.g. Al(OH)" F

Soil ingestion (g/days)

—— 75ewes/ha  S0il ingestion is high:
~ l0ewes/ha o
~ 15ewes/ha during winter (June,

July, August).
and

when stocking rate is
high (low grazing and
treading)

5 6 7 8

Calendar month




e
|
4

-

Massey University

Will soil ingestion cause Chronic fluorosis ?

S

A diet of >60 mg available F/ Kg DM on a continuous basis
leads to symptoms of Chronic fluorosis (ciarkand stewart 1983)

Lameness in cattle Tooth wear in sheep

Risk of chronic fluorosis increases with increased topsoil F
concentration, and rate and duration of soil ingestion

=]
L
=ity

B Massay University

Three groups of sheep fed daily for 63 days with (1) Lucerne, (2)
Lucerne + low F soil, (3) high F soil. Amount of soil = one
winter’s intake (100 g soil/day).

o
IS

o
w

High soil F, 184 mgF/kg DM

o o
BN

Serum F (mg )

Low soil F, 69 mgF/kg DM

o

. Py 50 100 150
No soil F

Soil Fintake (mg day™)

20 40
Time (days)

Blood serum F conc.
(a) increased within 23 days (b) increased with soil F intake.




e Bone F conc. increased after 63 days but they were below
toxic level (2000—4000 mg/kg).

Treatment Basal Diet Low F soil High F soil
mgF/kg bone

Rib bone 7397 797A 13888
Radius bone 726~ 857A 12718

Accumulated bone F (mg
F/kg /DM/day)

0.2
Serum F (mg /L)

9 MasseyUniversity

—— 7.5 ewes/ha After 2-3 months of

high soil ingestion
sheep graze spring
pastures with low soil
contamination.

Soil ingestion (g/days)

5 8 9 0 11 12

Calendar month




e Serum F responds
rapidly to change in F
intake

12 mgF/kg DM

Serum fluorine (mg/L)

* Bone F reduces
slowly and not all

bone F is remobilised
12 mgF/kg DM

Humerus fluorine (mg/kg DM)

60 120 180 240 300
All sheep fed alow fluorine diet after 94 days.
Time (days)

Deer velvet products
consumed @ > 2.5 g/day
may deliver > 1mgF/day

O Low dietary F
 High dietary F

F concentration (mgF/kg sample)

[SYSTVNN
o o

Beef steak J o

Bone (cattle)
Liver (sheep) 1

\
Kidney (sheep) L
Milk Jl

Bone (sheep)
Deer (antfers)




S
Intake Milk and Cull cows

~S—— \
074;;!;/9 F/r_IIa 0.1kg F/ha Urine + dung
| (78%soi ) (milk 3%) 0.3kg F/ha
F-in fertiliser
8.4 kg F/ha P‘ﬂ

S
o Gas
' AN

l dmplexes < Free Io organisms
as6 e.g. AIP*, AIF, AR, F ‘ Earthworms
matodes

Processes  apsorption, I Dissolution,

exchange precipitation

Hydrous oxides, Precipitates
layer silicates Calcium fluoride

e.g. Al(OH)" F Calcium fluoroapatite

O—33Q =03 —

Accumulation
8.3 kg F/ha
Processes Leaching,
drainage

Conclusions







