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Bjorn Berg e Ryszard Laskowski (2006).
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Table 5-3. Dry colors of various organic and mineral fractions from Ap horizons of four

Indiana soils (sample set 3).

Sample Soil T Hue Value Chroma
Unfractionated soil Ch 0.94Y 4,74 1.81
R 0.23Y 5.31 2.08
F 1.18Y 6.06 2.49
Cl 1.38Y 6.60 2.14
Humin + mineral Ch 1.53Y 6.83 2,05
R 1.00Y 6.92 1.89
F 0.57Y 6.46 2,28
Cl 1.13Y 7.34 1.62
Mineral Ch 1.52Y 7.36 2.02
R 0.98Y 7.30 1.95
F 0.49Y 6.98 2.14
Cl 0.67Y 7.72 1.69
Crude organic matter Ch 9.49YR 3.63 1.26
R 9.09YR 3.95 1.56
F 8.82YR 3.61 1.89
Cl 9.25YR 4.32 2.24
Crude humic acid Ch 8.59YR 2.10 0.46
R 8.18YR 2.18 0.56
F 9.32YR 2.67 1.07
Cl 8.75YR 2.70 1.04
Pure humic acid Ch 9.56YR 1.98 0.21
R 9.37YR 2.13 0.54
F 8.56YR 2.12 0.34
Cl 8.99YR 2.13 0.69
Pure fulvic acid Ch 8.60YR 5.26 5.28
R 8.42YR 5.21 5.27
F 8.86YR 5.60 5.52
Cl 9.13YR 5.71 5.56

1 Ch = Chalmers, R = Raub, F = Fincastle, and Cl = Clermont.

Schulze, DG. Et al. (1993).
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Cardoso e Andreote (2016)
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Protecao fisica da matéria organica em agregados

Macroagregado estavel Ruptura do agregado pelo preparo

Sa et al. (2008)
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Sarker et al., (2017)
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Particle Density Bulk Density
Consider four blocks of solid rock Consider the same four blocks of solid rock arranged
(no pore space) loosely to form a cylinder of “soil” that includes the
space between the mineral blocks.
* Volume = 4 x (2 emx | emx | em) = 8 em? e Volume = mr’h = 3.14*(1.5)2*25 = 17.7 em®
* Weight = 21.6 g | . * Weight =216 g
* Particle density = 21.6/8 = 2.7 g/em * Bulk density = 21.6/17.7 = 1.22 g/cm?
A prismatic solid mass A cylindrical mass of “soil”
consisting of four tightly consisting of four loosely —
fitted mineral blocks packed mineral blocks * 45% solids,

* 55% pore space

[ No pore space L
e
wun
|5 2
& 5. S
2em D
: 3cm '
M.O. efeito direto M.O. efeito Indireto
Weil e Brady, (2017)
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* Densidade de alguns minerais comuns em
solos:

— Feldspatos 2500-2600 kg.m?
— Mica 2700-3000 kg.m™
— Quartzo 2500-2800 kg.m"
— Minerais de argila ~ 2200-2600 kg.m™
Média ps= 2650 kg.111'3_ valor comum de
ps em solos
minerais!

A densidade da matéria organica varia entre 1300 a 1500 kg.m™.
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Figure 4.44 Bulk densities typical of a variety of soils and soil materials.

Fonte: Weil e Brady, (2017)
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Funcoes de pedotransferéncia e MOS

Table 1. CORRELATION COEFFICIENTS AND REGRESSIONS BETWEEN ORGANIC
MATTER AND BULK DENSITY IN SOME OHI1O SOILS

Or-
o No. of ganic Bulk  Correlation Regression
Soil group samples matter densgity coefficient eguation
N mean mean r
X ]
Humic-gley 30 613 1-24 —(-858* Y =162-0-06X
Imperfectly drained 40 2-98 1-37 - (- BO5* Y =163-006X
Well drained 40 2-056 1-40 - 0-633* Y =1-82-0-06X

* Significant at 1 per cent level.

SAINI, G. R.; Organic Matter as a Measure of Bulk density of Soil. Nature, Letters, v. 210 -
1966
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Fig. 1. Bulk density of soils as affected by (a) soil organic C concentration and (b) measured vs. calculated bulk density. Bulk density was calculated (b)
by fitting Coefficient b separately for each soil group: arable (ARAB), proctor (PROC), reclaimed (REC), volcanic (VOL), and wetland soils (WET)

RUEHLMANN, J. e KORSCHENS, M.; Calculating the Effect of Soil Organic Matter
Concentration on Soil Bulk Density. SSSAJ, vol. 73. 2009
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Table 5. Results of the stepwise multiple regression for all the data except the sandy soils (309 horizons).

Regression equations - SE} R
All horizons (m = 309)

Intercept CLAY oC PHW GRAVEL CEC

1.324 —0.0040 0.10 0.316

1.369 — 00042 =40 0.09 0.459

1.580 —0.0040 —0.050 —0.047 ' 0.09 0.513

Lels —0.0040 —0.055 =0.057 0.00014+* 0.00 0.530
A horizon (n = 121)

Intercept ocC CLAY GRAVEL PHW

1241 —0.046 0.10 0.335

1.331 —.042 —0.0030 .09 0.484

1.322 —0.050 —0.0026 OLO021** 009 0.511

1.526 —0.056 —0.0028 0.0028 —0.048 0.08 0.566

B horizon (n = 174) + C horizon {n = 14)

Intercept CLAY PHW oC CEC FHK

1.396 —0.0051 0.09 0.477

1.681 — 00051 —0.062 0.08 0.559

L7222 —0.0048 ~0.069 — 048+ 0.08 0.568

1.739 = 00047 —0.076 —hLOETHE L0nE*+* .08 0.389

1.678 — 00048 —i.111 —L.112 l]l.l'll]q 0058+ 0.08 0604

*# Significant at the 0,01 probability level. All other parameters significant at (0LO01.
t See Table 1 for compleie description of the variables.
 Sionndord ermror of estimate,

BERNOUX, M. et al.; Bulk Densities of Brazilian Amazon Soils Related to Other Soil Properties.

SSSAJ, vol. 62. 1998
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Processo de troca de gases (O,,CO,,N, S) do solo com

a atmosfera.

Fatores gue influenciam;
* Macroporosidade do solo
« Conteudo de agua

« Consumo de O,
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Relacao da matéria organica vs porosidade

MOS 4,80% 3% 2% 1,80%
Porosidade 60% 56% 49% 45%
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Infiltracao
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Percolacao _@
Zona saturada
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* Infiltracao = penetracao de agua

dentro do solo

A agua entra nos espacos
porosos do solo e se tranforma
em agua do solo

Solo Arenoso

Menor volume total de poros

= Menor porosidade
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Maior volume total de poros

= Maior porosidade
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MOS e sua relacédo com agua no solo

Aumento no
namero de carga
dependentes de

Alteracao na
estrutura e
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Alf:g;egtge”a Influéncia na
ads%rgéo capilaridade
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ICapacidade de reter agua

I Capacidade agua
disponivel

I Estabilidade estrutural

Welil e Brady, (2017)



Figure 5.12 Soil water potential curves
for three representative mineral soils and
an organic peat. The curves show the
relationship obtained by slowly drying
completely saturated soils. The dashed
lines show the effect of compaction or
poor aggregation in mineral soils. Note
that the soil water potential s (which is
negative) is plotted on a log scale in units
of bars (upper scale) and kilopascals (kPa)
(lower scale). Soil water content is plotted
on the vertical scale on a volumetric basis
(left axis). The curves do not account for
possible soil volume changes (shrinkage)
and are generally representative of data
in Rawls et al. (1982, 2004) and Schwiérzel
et al. (2002).

09 70
— Well aggregated
= === Poorly aggregated
iy 460
0.7 |-

Volume soil water content (6,). (m* HyO/m? soil)

Mass soil water content (8,). (g H,O/100 g dry soil)

0 Lot - - 0
0 -0l -0.1 -1 -1000  (bars)
-1 -10 ~100 -100.000 (kPa)
Soil water potential () (log scale)
Em solos bem agregados ha maior retencao de agua
Matéria organica e propriedades fisicas do 33

12/04/2019

solo



Figure 1.26 Soils higher in
organic matter are darker

in color and have greater
water-holding capacities
than soils low in organic
matter. The soil in each
container has the same
texture, but the one on the
right has been depleted

of much of its organic
matter. The same amount of
water was applied to each
container. As the photo
shows, the depth of water
penetration was less in the
high organic matter soil (left)
because of its greater water-
holding capacity. It required
a greater volume of the low
organic matter soil to hold
the same amount of water.

(Photo courtesy of Ray R. Weil)
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