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Evaluating compaction...

A Bulk density Db =MV,

I measurement vs interpretation

A Effects on productivity AR
I Limiting value (thresholds) - \ val
A A better way to evaluate? ¥

ARelative bulk density (RBD)
iadl yRFNR WAYRSE(
» Yt NR él] 2 NX2 l:l é idﬁddow&Warrington 1983Growthlimiting

: = oil bulk densities as influenced by solil texture.
» Maximum bulk denSIty (MB SDA, Forest Serv., Fort Collins, QD7 b
I RBD =BD / MBD

AOther approaches...
I Soil strength / Pore system




Evaluating compaction...

A Growth¢ limiting
threshold
varies with
soll texture




Sites and methods...

-

Part 1.

4
X
L '
&g Demgge o .
; Ay N e
n ~- —
. LN Wheed .
e L TR




Methods...

A Partl.. MBD

a) determine MBD for 150 soll
b) Lab and data analysis:

w Total C, oxalate Al, Fe
w PCA, multiple regression

A Part 2.. RBD and growth
i Tree measurements

I Tree height vs RBD




Methods (Proctor)...
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Methods (Proctor)...
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Proctor compaction
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Methods (Proctor)...

Dry Bulk densilty (kg / m3)
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Methods (Proctor)...
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Methods (Proctor)...

Dry Bulk densilty (kg / m3)
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Results...

A MBDstrong relationship with liquid limit (and plastic limit*)
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Results...

A MBDstrong relationship with organic matter

Maximum bulk density kg n
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Results...

A MBDmoderate relationship with Fe, Al oxides

Maximum bulk density kg m?
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Results...

A MBDno relationship with (clay+silt) for all soils
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Results...

C.W. Smith et al. / Soil & Tiliage Research 43 (1997) 335-354
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Clay effect on MBD in South Africa, US...

SSSAJ: 2001




ReS u ItS e 58 B.C Ball et ol /Soil & Tillage Research 57 (2000) 83-91
Table §
Equations of prediction for compactibility properties using (A) all other propesties and (B) the two propertics giving the best prediction. Each
equation is the sum of the product of the coefficients and the value of the vanabies plus a constant within a column®
Masimum dry Watcr content o Total porosaty at
bulk density maximum density maximun density
(A) All properties
% varation accousied for SR4 581 47.0
No. of significant components 2 2
Coustant 1338 40 2.30
Coefficient o
Liquid Timsit 0004 0.127 0.123
894 v 9.0 875
Plastic it 0005 0.151 0122
535 819 i39
Partxcle density 0244 -13.8 1.80
28.5 566 10
Loss-on-pre-reatment -0014 0.350 0223
YA 688 177
Coarse sand (0.6-2 mm)® 0.608 -10.14 9.44
(_\H 27 i4
Mediam sand (0.6-0.2 mm)* 0190 -302 -106
537 550 510
Fine sand (0.2-0.06 mm)” ~-0.062 ~0.691 s12
754 68y 39.7
Coarse silt (0,06-0,02 mm " 0.126 -1514 -0 694
147 97 0s
Medium silt (0.02 0.006 mm)" ~0.009 -1.271 1276
620 614 “
Fine silt (0.006-0.002 mm)" -0.114 14.39 213
65.1 Gio 39
Cluy (<0.002 mm)* 0.40% 700 1260
\ 430 J 187 492
(B) Two properties giving the bext predicrion
% vanation accounted for 453 552 428
No, of significant comporcnts 1 t 1
Constant 1998 7371 233
Coefficient
Liquid Limit ~0.005 -0.251 0318
79.2 799 82.7
Loss-on-pretreatiment ~0.0194 0552 0621
62.5 6l6 581
* The pescentage of vanation of each “explanatory™ variable which is related to the “significant PLS scares™ appears in ilalics below the
value of the cocfficient \/
" Expressed as 3 proportion of the sum of paticle fractions. 5 £

Clay effect on MBD in UK..




Results...

Krzic et al. 2004. CJSS
Zhao et al. 2008. SSSAJ




