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The subsail
- Below 10 cm
« In top 10 cm = interest in managing fertility, soil
acidity and sodicity

« In the subsoil = mostly concentrate on longer

term management and how our knowledge of
sub soil conditions affects management
decisions
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The subsoill

= Depth? Our interest as
far down as (pasture)
roots go

« Can be metres for
Lucerne and phalarig,
top B0 cm for sub clover

« Qur practical approach
is to measure 0-10 cm,
10-20 cm, 20-40 cm and
40-60 cm (not ideal)

« Cost is a consideration!

Sampling subsoil

- Variation presents difficulties

. Need to compromise — a few samples and accepting that
there will be considerable "error” in the outcome

- Can be sensible - ie choose major soil type in the
paddock

» Rocks!
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What to analyse?

- Soil Acidity
« Soll pH - in CaCl, solution for interpretation (often pH in water also
provided)

« Why? Consider history — pasture systems acidify soils
+ Product removal
= Increase in organic mather
« Mitrate leaching
= Mot just the surface layer affecied

« Some avidance. ... from studies in this region... .

Acidification - Historical

» Southemn Tablelands of NSW

« Paddocks originally sampled in 1852/3 then sampled in
1877/78. Also comparisons of “virgin® soil versus soils
under sub clover + super

- Two studies:
« Williams 1980 - AJEAAH 20: 561-567
- Bromfield et al. 1983 AJEAAH, 23 : 181 - 191

- Soil pH measured in water — subtract 0.8-1.0 to get the
level in a CaCl, solution
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Soil Acidity
- As pH declines — available Aluminium (and Manganese)
increase — toxic to plants, more of this later

- What does subsoil acidity look like on this property?
- Three locations — soil pH plotted versus depth

LR Ak B R BE

3
It
»
i
a8

L]
e

48 4% %@ 13 k8




20/04/2021

s e R R N W ER g e e L 1
Exchangeable Cations

« Soil pH alone doesn't tell us all we need to know

« This is a measure of the soil's capacity to hold
exchangeable cations (positively charged ions) and is
calculated from the exchangeable levels of calcium
(Ca?*), magnesium (Mg?®*), aluminium (AlI**), sodium (Na*)
and potassium (K*).

« Aluminium toxicity calculated from aluminium as a % of
CEC ("Aluminium Saturation”) — hence we need to order
analyses of pH and cation exchange

« Species differ in response to Aluminium = from very
susceptible to highly tolerant....
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Cation exchange — our three samples

Bepth pH Conductuily Exchanpeabls Cabons (meg/100 mfi  “eCationd
Mame (Gl aSim Al Ca Mg K Mg Tolw Al
Cawhorne 1 0-10 46 | DOEF 07 808 178 193 004 125 56
Cawiharne 1 T y0.a0 i QuDay O7E TS5 147 183 od 101 T
Cavimarns 1 2040 5 ik ) 023 T3 145 126 DO0& 104 I
Cawnorne 1 £0<80 sS4 0Dz 02 T.FE 192 062 004 T 1.8
Cawtharne 2  0=10 46 .08 074 259 048 039 048 483 14
Cawiharne 2 © 10-20 4.4 oax 142 083 024 009 D06 2E4 538
Cavwiharme 2 20-40 46 Qo4 D& 287 11 012 008 473 ALY
Canthorne 2 4080 52 oS Q08 424 218 015 01 &TE 1.2
Cawhorra 3 0-10 4B 0,041 037 259 131 035 03 482 &8
Cawthorre 3 T igm 54 QD23 011 328 497 0498 048 BOT 1.4
Cawthorra 3 20-40 5.4 oasa Dfi2 28% 385 034 038 736 18
Cawthorre 3 40-B0 Lo 0,018 01 287 AN 013 028 654 1.5

Soil pH and Aluminium Implications

« Liming? Slow at depth — slow but eventually effective

- Selection of appropriate species — would you sow
Lucemne into soil from paddock 27
Ancther example from Merrill - Far West

Ceph  Cordcbily tHonss  Exhangosbic Cafons {meg'100 mij e ool
LaTe Al G Mg K Na T [ A M
Far e E g5 il ] 4.2 CEg 105 0F3 018 O0@ 23F | W 1]
Far West 10350 .07 dd Q5F 0 Q47 QOF 02 1= 3 11
Far Wes 2043 1 Ligh] i Q388 0T OS54 Q08 0O 187 | 24 3
Far Wesl 050 0.021 (% 189 13 2TH 043 GRS B35 ATl 35
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Increase in pH at depth — 0.04 pH

units/year
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Deep soils analyses and sodicity

- Toil is sodic — ie. exchangeable sodium is >5% of the CEC

- What does this mean? Sodium levels high enough to
affect soil structure = the soil doesn't “ hang together”

Depth Cond. pH  Euchangesbbs Catisas (eenolfkg) Total A% Ma'
cm a&=im Al Ca [ I3

10 D52 &1 003 308 1.0 02F 047 489 19 18
"tz 0038 58 00T 28¢ 32 04T D3IT 535 1.3 69
040 0088 S8 000 43% BX 03 132 1143 o7 108
4080 0115 B3 008 48 TH4 033 23 1532 06 154
BE0 623 7 005 417 T2 OM A% 1507 03 1B

- At depth what can be done — advice from Mark Conyers
DPI - increase in organic matter, increase soil pH

« Gypsum....20 t required to lower exch Na to 5 %l!
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Low CEC....implications...

- Far West at Merrill again

Deotn  Condeclhity pHjmom Exchanpeabie Calons (g 100 mil) SCator

L] A o My K M Tolw! | AN g
Fiar Viast g-10 o028 432 DES 108 023 018 GOR123T | W .8
Far'VWesi =~ 0-20 BoeT 44 05T 059 04T 007 oo2|vez | A 1.1

Far West 3040 OO A& 0S5 AT D54 008 oosfrer | a3
Fan iest 40-80 0021 af iP5 13 372 o043 opasleas | ;7 a3

- What does this mean — low charge....poor structure?

Summary

= Worth knowing about the sub seil
« pH, conductivity and exchangeable cations are the main
measurements
« From there can calculate % Aluminium, % Sodium
+ Management decisions include:
= Pasture species selection
* Liming
+ Inwestment — Buying or investing in hostile sub soils?
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