Biological Approaches
(o

Soll Fertility

Presentation by
Tim Jenkins
February 2009

Supported by OANZ and ODPG







Soll Fertility

e Chemical Fertility
Olsen P
pH

* Physical Fertility
Drainage

Aeration
 Biological Fertility
Earthworms
Microbial Activity




Chemical Fertility

Analysis Level Found Medium Range Medium High

pH 6.4 58-6.3

Resin P (mg/kg) 48 40-75
Olsen P (mgiL) 18 20-30
ASC/Phosphate Retention (%) 19 30-60

Potassium me/100g) 0.50-0.80
Calcium me/100g) . 6.0-12.0
)
)

Magnesium me/100g 1.00 - 3.00
Sodium me/100g 0.20-0.50

CEC (me/100g) 12-25
Base Saturation (%) 50-85
Volume Weight (g/mL) . 0.60-1.00

Sulphate-S (markg) 7-15
Organic Sulphur (markg) 10-20

Boron (mgrkg) . 1.0-2.0

Available N (kg/ha) 150 - 250

Organic Matter (%) . 70-17.0
Total Carbon (%)
Total Nitrogen . 0.30-0.60
C/N Ratio
AMN/TN Ratio 5.5 3.0-5.0

Manganese 140 50 - 400
Zinc 1.7 2.0-10.0
Copper 1.0 1.0-5.0
Cobalt 0.8 20-40 |1
Base Saturation K24 Ca75 Mg79 Na2.i
MAF Units K6 Ca12 Mg22 Na12
Anaerobically Mineralisable N 176 ug/g

The above nutrient graph compares the levels found with reference interpretation levels. NOTE: It is important that the correct sample type be assigned, and that the
recommended sampling procedure has been followed. R J Hill Laboratories Limited does not accept any responsibility for the resulting use of this information

No Laboratory Comments




Organic matter (%) 6.2 (0-1/.0 | 5 5
Total Carbon (%) 3.6 i i i
Total Nitrogen @%)| 032 0.30 - 0.60 g i i
CIN Ratio 11.2 | | |
AMN/TN Ratio (%) 5.5 3.0-5.0
Manganese (mg/kg) 140 50 - 400 = | |
Zinc (mg/kg) 1.7 2.0-10.0 | i i
Copper (mg/kg) 1.0 1.0-5.0 '| | |
Cobalt (mg/kg) 0.8 20-40 [ | | |
Base Saturation K24 Ca7b Mg7.9 Na2.1

MAF Units K6 Ca12 Mg22 Nai2

Anaerobically Mineralisable N 176 ug/g

The above nutrient graph compares the levels found with reference interpretation levels. NOTE: It is important that the correct sample type be assigned, and that the
recommended sampling procedure has been followed. R J Hill Laboratories Limited does not accept any responsibility for the resulting use of this information.

No Laboratory Comments







Biological Fertility
and Soll Structure







Good Compost

Matured and cured (acids, ammonia, rot)
Residue “free” (grass clippings)

Weed seed free

Disease free

Disease suppressive

Concentrated (reduced bulk)
Carbon/Nitrogen ratio correct
Moisture Correct

Cation Balance including Magnesium




COMPOST
Rate

dry weight
fresh weight

5 tonne
35
11
34

4750
10000

10 tonne
69
23

68
broadacre

9500
20000

23750

50000
20 tonne 50 tonne
139 347
45 113

136
intensive

340
intensive
soil condition

47500
100000

100 tonne
694
225

679
intensive

soil change







Pasture Phase

Key Phase for building soll structure,
soll nitrogen and soll biology

Best utilisation of RPR and other
mineral fertilisers

Legume performance is crucial
Grass component for soll structure

Forbs for drainage and pasture
nutrition




Good Pasture

Length of Pasture Phase
Pasture Species
Fertiliser Choice

Grazing Management




Pasture Patches

Patches mostly grass  Suspect Nitrogen
Deficiency

Clover good in patches Suspect Potassium
but absent or poor Deficiency
outside patches

Dying Patches Grass Grub, Porina, Root
Rot

Fairy Rings Mycorrhizal Fungi




Approaches to Aid Soll Biology

Minimise Cultivation

Retain cover and plant roots

Add Organic Matter

Reduce fluctuations (temperature/moisture)
Lime to correct pH

And limeflour for stimulation

Biological Fertilisers




Earthworm Counts (worms perm  2)

(Underlined data points indicate pasture phase)




SFS Quick Test: Asen-P (ug/m)

194 1996 1998 2000 2002 2004

Year

Olsen P tends to drop when ceasing
superphosphate or DAP based fertiliser
regime - still at moderate levels for these soils




SFS Resin-P (ug/g)

Resin P fallen reflecting lag in RPR
availability especially at these pH levels -
dramatic rise Is probably mostly reflecting
RPR weathering




Soll Monitoring

Regular Soll Tests (e.g. 2 yearly)

On Monitor Paddocks

Similar Sampling

Same Time of Year (e.g. Late Winter)
Look for Trends

Maintain a Logical Fertiliser Programme
Tweak it According to Results




Additional Monitoring

White clover only Plant Samples

Good vs Bad Crop Plant Samples
Earthworm Counts (20cm by 20cm sods)
Symptoms of Weed Species

Symptoms of Crop Quality

Soll Structure




