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The soils of the Brigalow Research Station, 32 miles north
west of Theodore in Central Queensland, were described and mapped by Webb
(1971). A soil association map was produced.

A copy of the survey report and map are included as an
appendix to this report.

In this paper some chemical and physical properties of the

major soils of the Station and an assessment of their fertility are
presented and discussed.

1. METHODS

1.1, Soil sampling

A total of 27 sites were described and sampled to a depth of
150 cm to provide information on the profile characteristics of the dominant
soils of the various mapping units (Webb 1971). For consideration of the
data the profiles have been grouped into 7 profile classes:- Ug 5, Sw-Db,
Db, Dy-Dd, Gn 2, Al-Dd and Dy 3.

The three major soil profile classes on the Research Station
are:-

. Ug 5 -~ cracking clay soils of units Ug and gil Ug

Sw-Db - loamy duplex soils with moderately thick A horizons
("softwood" duplex soils) of unit Sw-Db

Db - loany duplex soils with thin A horizons of units
Db and Dy-Ib :

18 of the sites represented these three major profile classes
- 8 from Ug 5, 5 from Sw-Db and 5 from Db. For these 18 profiles, analyses
of variance were computed on attribute values for six separate horizons
(0-10, 10-20, 20-30, 50-60, 80-90 and 140-150 cm) in order to compare
variability among and within the three major profile classes.

At 32 sites, surface samples (0-10 cm) were obtained. At
each site five samples were collected over an area of approx 25 m?. For
the three major profile classes these samples were analysed separately to
estimate within site variability of attributes. For the other profile
classes, less sites were sampled and a composite sample was analysed for
each site. Attribute values of surface samples for all profile classes
were compared using analysis of variance.

1.2. Methods of analysis

All semples were analysed for pH, electrical conductivity,
chloride, acid extractsble phosphorus, total nitrogen (surface only),
organic carbon (surface only), exchangeable cations and cation exchange
capacity (C.E.C.). Profile samples were analysed also for particle size
by a pipette method and a modified exchange resin method of Edwards and
Brenner (1965).

Electrical conductivity, pH and chloride were measured on a
1:5 soil-water suspension at 25°C. Exchangesble cations were extracted by
a leaching method with alcoholic ammonium chloride adjusted to pH 8.5
(Tucker, 1954). Cation exchange capacity was obtained by determination of



exchanged ammonium from the ammonium saturated sample remaining after the
leaching for exchangeable cations. After destruction of the alcchol in the
leachate and addition of strontium chloride, exchangeable cations were
measured using a Techtron AA4 atomic absorption spectrophotometer.

Total nitrogen was determined on a Kjeldahl digest and
organic carbon by the Walkley-Black method (Piper 1950). Organic carbon
values were not adjusted by the factor of 1.3. Acld extractable phosphorus
was obtained with 0.01N sulphuric acid (Kerr and Von Stieglitz 1938) and
measured on a Unicam SP 600 spectrophotometer.

Copper and zinc were determined by atomic absorption
spectrophotometry after extraction with DTPA (Follett and Lindsay, 1971)
while total phosphorus, sulphur and potassium were determined by X-ray

fluorescence spectroscopy.

1.3. Nutrient Experiments

Surface samples (0-10 cm) were collected at ten sites
representing major soils., The soil from each site was sieved through a
10 mm mesh and thoroughly mixed. In gll experiments 1600 g air dry soil
was poured into 15 cm diameter polystyrene pots lined with clear polythene
bags. To achieve similar bulk density, soil in each pot was lightly tamped
at regular intervals. Each pot was watered to field capacity daily with
demineralized water. Pots were rerandomized each week in the glasshouse.
Lucerne (Medicago sativa cv. Hunter River) was selected as the indicator
plant. All seeds were inoculated with Rhiszobium. A week after germination
seedlings were thinned to seven per pot.

For each soil a phosphorus rate experiment and a half
replicate of a 2° factorial nutrient experiment were carried out.

The phosphorus rate experiment comprised seven levels of
phosphorus replicated three times. Rates of phosphorus were calculated to
be equivalent to 0, 10, 30, 50, 70, 90, 110 kg ha ! P. A basal application
of all nutrients used in the factorial experiment was added to each pot.

In the factorial experiments a basal application of
phosphorus equivalent to 58 kg ha” ' P was added to each pot (.515 g Na H,
Poy .2H20 per pot). Two series of factorial experiments were carried out.
Factors in Series I (six soils) were the presence and absence of lime,
molybdenum, 2zinec, potassium, sulphur and copper plus boron. In Series II
(four soils) they consisted of sulphur, potassium, zinc, molybdenum, copper
plus manganese plus iron, and magnesium plus boron. Rates of application
and nutrient compounds used are given in appendix I.

Plant tops from 2 cm above soil level were harvested at
preflowering, oven dried at 75°C and weighed. Dried plant material from
selected treatments was ground in a "Glen Creston" stainless steel mill.
In the phosphorus rate experiments plant material from each replicate was
bulked for analysis.

Following Kjeldahl digestion of the plant samples nitrogen
and phosphorus were determined by Auto Analyser, and potassium by flame
photometry. Total sulphur, copper and zinc were determined by X-ray
fluorescence spectroscopy.



2. SOIL CHEMICAL AND PHYSICAL CHARACTERISTICS

2.1. Soll Profiles

Morphological and snalytical data for 27 soil profiles are
presented in appendix II. Mean profiles for some attributes for the major
soils are presented in figures 1-9,

pH The Ug soils had significantly higher pH than Db and Sw~Db
soils in the upper 20 cm (P <.05). Below 30 cm the pH of Ug soils decreased
and they were strongly acid at depth. Db soils increased in alkalinity to
60 cm, but became acidic deeper in the profile while Sw-Db soils remained
alkaline. For the 80-90 cm horizon both Db and Sw-Db soils were signifi-
cantly higher (P <.05) in pH than the Ug group but at 150 cm the Sw-Db

soils had higher values than both the Db (P <.05) and Ug soils (P <.0l)

Exchangeable cations Exchangeable calcium values for the Ug soils were
moderately high in the upper 20 cm and were significantly higher than
those for the Db and Sw-Db soils to 30 em. For Ug and Db soils, exchange~
able calcium decreased with depth but values for Sw-Db did not change
greatly below 10 cm.

For exchangeable magnesium, Ug soils had values significantly
higher than Db and Sw-Db soils (P <.01) in the upper 20 cm, but the latter
two profile classes showed a marked increase at depth. Magnesium.ig the
dominant cation below 30 cm in Db and Ug soils and is dominant below 60 cm
for the Sw-Db group.

Ug soils had significantly higher exchangeasble sodium
(P <.01) than Sw-Db soils in all horizons except 140-150 cm, and
significantly higher values (P <.05) than Db soils at 0-10, 10-20 and
80-90 cm depths. The Ug and Db groups show a mean maximum exchangesble
sodium percentage (ESP) of about 20% by about 60 cm but this E.S.P. is
not reached in the Sw-Db profiles until about 90 cm.

Mean exchangesble potassium profiles for the three major
soll groups are not presented as a figure. Some values were extremely low
{<.10) and precluded the use of mean values. For the Db soils values below
the surface were <.15 m. equiv./100 g to 50-60 cm and <0.1 to 150 cm. The
Ug soils had a mean of about .30 m. equiv./100 g to 30 cm and about .15 m.
equiv, /100 g below that. Values for the Sw-Db soils were markedly higher
than for the other soils with a mean value of .63 m. equiv./100 g in the
0-20 cm decreasing to .40 m. equiv./100 g in the 80-150 cm zone.

For cation exchange capacity (C.E.C.), Ug soils had
significantly higher values than Ib and Sw-Ib soils throughout the profile.

Salinity The chloride values and electrical conductivity values for
the Ug soils were significantly higher than the Db and Sw-Db solls at all
horizons except 80-90 cm.

Profile trends for chloride and electrical conductivity are
similar to exchangesble sodium for all scoils. The Sw-Db soils generally
have attribute peaks at a lower depth than the Db soils. This may be due
to a deeper A horizon and/or deeper soil water movement in the Sw-Db soils.

2.2. Surface Soils

Mean values fer a number of attributes of the top 0-10 em
for seven soil profile classes are presented in Table 1.
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Chemdcal properties of surface soils (0-10 om) for major soil

TABLE 1:
profile classes, Brigalow Research Station
11 Profile Classes Ug 5 o Sw-Db Dy-bd an 2 Al-Dd Dy 3
. of Sites 6 6 5 7 2 3 2
Mean 7.8 6.4 7.5 7.1 7.3 6.5 6.5
S.E. 0.1 0.1 0.1 0.2 0.1 0.2 0.1
ey (g) Vean 0.0116 0.0048 0.0066 0.0056 0.0090 0.0¢.0 0.0025
S.E. L0012 0038 0008 .0007 .005 . 006 008
-3 Néan 188 % 143 135 170 120 54
<G (mS eh) g 3 8 1 22 20 55 28
¥, P (ppm)
Mean 34 24 92 46 86 111 8
Dilute Actd g p 3 2 15 7 38 18 2
huh Cations (m. equiv/100 g)
catt Mean 18 8 12 8 8 12 4
5.E. 1 1 1 1 2 2 1
W Mean 9 2 3 3 2 5 1
S.8. 0.3 0.2 0.8 0.3 0.5 1.6 0.1
Ne' Mean 1.7 0.2 0.3 0.4 0.1 0.7 0.1
S.E. 0.20 0.03 0.04 .07 .12 .20 .10
K Meen 0.53 0.12 1.16 0.51 0.63 0.7 0.11
8.5, 0.08 0.03 0.17 .10 .23 .22 .10
C.EC Mean 3 14 20 16 17 23 7
RV s.E 1 1 2 1 ? 2 b]
Mean 0.121 0.094 0.178 0.111 0.136 0.152 0.059
fotal ¥ (%) g, .008 .008 013 .007 .080 .008 002
Msan 1.62 0.97 2.04 1.57 1.5 1.58 0.47
pre. (%) g 0.11 0.08 0.17 .23 .48 4 1
Mean .27 046 .09 050 .098
fotal P (%) 5.5 0026 . 0033 .ol82 . gpil .0128
Mean .34 .18 48 .37 1.52
fotal K (8) & .07 .04 .12 .07 .06
L Mean 021 .020 031 .023 031
ol 5 (8) 5 .00 oo bl oo .08
. .6 1. 1. 1.
p.T.P.A. Cu (pom) g 5 4 Y ) N
. . .52 .
p.1.2.A. 20 (3p0)  5Tg g ¥ e 3 2
TABLE 2: Variebility of seleoted attributes for three soil profile classes
Z.C.% Ex able catioms
Clase and meroS/ [y X C.E.C. Total Organic  Acid Extr.
Site No. om m. aquiv/ m. equiv/ m., equiv/ m, equiv/ m.equiv/ Ng [+ P prm
00g bt 100g 100g 100g
Mean S.E. Mean S.E. Mean S.E. Mean S.E. Mean S.E, Msan S.E. Mean S.E, Mean S.E. Mean S.E. Mean S.E.
bgs 3 7.5 .3 204 4 208 12 90 .6 L1 .11 105 4 K 3 0,197 022 2.2 .2 48 7
3% 842 .2 1% 26 174 .9 1.4 .2 1.5 .15 0.50 .06 R 1 0.106 .008 1.2 .1 32 5
21 8.2 .1 152 5 22.6 1.8 86 .7 10 .U 0.3 .06 29 2 0,105 014 1.2 a1 X 7
1% 7.1 .4 2l4 42 12.8 1,2 9.4 9 2.0 .27 032 .11 28 1 0,117 .007 1.7 .1 15 2
20 85 .0 153 8 23.8 .5 66 .2 1.6 .17 0.68 .08 3% 1 0.092 .008 1.2 .2 44 4
25 7.4 .2 2% 44 1.0 .3 10,0 6 31 .68 0.2 .12 27 2 0.110 .015 2.2 .2 35 3
DSD P <.05 .7 83 3.3 1.7 .9 1.29 5 0.042 .5 14
SD P <.01 .9 113 4.5 2.3 1.3 0.40 7 0.057 6 19
jw-Db 26 6.9 .2 109 0 8.8 2.0 2.6 .4 .4 09 0,65 .19 26 4 0.130 .020 1.3 .1 5 8
2 74 2 92 2 7.8 1.5 20 .3 .2 .09 0.% .22 1 2 0.1 .018 1.7 .3 % 8
17 7.4 .1 162 30 8.0 1l 2.2 5 4,10 1.2, .23 16 1 0.165 .021 2.2 .2 ™M 2%
332 7.8 .1 203 1 2.0 07 36 .2 .1 .10 125 .25 27 2 0.258 .023 3.1 .5 115 Y
% 7.8 .1 149 20 .8 1.6 30 .4 .2 02 2.3 .09 22 3 0.211 .021 2.0 .2 173 29
ISD P <.05 .5 69 4.3 1.2 .2 0.7 7 0.061 9 55
ISD P <.01 .6 94 5.8 1.6 .3 0.97 9 0.082 1.2 75
7 6.7 .2 58 19 11.6 2.9 2.4 .2 .2 .04 0.07 .06 16 2 0.118 .04 1.3 .2 % &
% 64 .1 W 17 7.2 1.2 1% .1 .2 .04 0.06 .05 13 2 0.08 .011 1.4 .1 23 4
4 61 1 103 21 6.0 0.6 21 .6 .4 .13 0.06 .05 15 1 0.099 .00 1.0 .1 24 4
9 60 .0 6 7 4.0 0.6 2.0 .5 .2 02 0.01 0 10 1 0.088 ,003 .8 2 12 1
37 63 .2 8 5 6.4 0.5 11 .3 1 .6 0.2 .09 10 2 0.077 010 .6 .2 2 3
8 6.8 .3 129 2, 122 2.2 2.5 .5 .2 .02 0.28 .10 16 2 0.120 015 .7 .2 29 S
DP <.05 .5 50 4.8 1.2 .2 0.19 5 0.033 5 14
DP <0l .7 68 6.6 1.6 .2 0.26 7 0.045 7 19
* E.C. = Electrical Conductivity




The clay solls of the Ug groups generally have significantly

higher values than do the other soil groups for chloride, electrical
conductivity and exchangeable cations. The soils with "softwood" communities,

Sw-Db end Gn 2 groups, and the Al-Dd soils have higher extractable
phosphorus values than the other soils.

For pH the Ug 5 soils had higher mean values (P <,01) than
the Db, Dy 3, Al-Dd and Dy<Dd soils. The Sw-Db soils had a higher mean
(P <.05) than Db, Dy 3 and Al-Dd scils, and the Gn 2 and Dy-Dd soils had
higher values (P <.05) than the Db soils.

In general the Sw-Db soils had higher exchangeable potassium,
total nitrogen and organic carbon than the other soils except Al-Dd solls.

There were significant differences among the surface means
for total phosphorus, total potassium and extractable zinc., The Al-Dd and
Sw-Db soils again had higher levels of nutrients than the other soils.

The Al-Dd and Sw-Db soils had significantly higher total P
values (P <,01) than the other three groups while the Dy-Dd and Db soils
galso had significantly higher means than the other soils.

For total K the Al-Dd soils had significantly higher mean
values (P <.01) than the other soils and Sw-Db had & higher mean (P <.05)
than the Db soils,

There was no significant differences among means for total
sulphur and extractable copper.

2.3. Variability

Within site means (mean of 5 sub-samples) for attributes of
the surface 0-10 cm for a number of sites in Ug, Sw-Db and Db soil groups
are presented in Table 2. There were significant differences for each
attribute between sites in each soil group. (Table 2)

Within site variability for pH is very low for each of the
three major soil groups (Table 2 ). For most of the other attributes
variability differs markedly from site to site.

For exchangeable potassium, total nitrogen and available
Phosphorus the S.E. associated with the means of several sites, particularly
those in the Sw-Db group, are higher than desirable and an increase in the
number of sub-samples per site is required for a reliable estimate of the

mean,

3. NUTRIENT EXPERIMENTS

3.1. Soil Analysis

Soil analytical date for the ten soils used in the pot experi-
ments are shown in Table 3. Chloride levels were less than .001% and are
not shown.

3.2. Phosphorus Experiments

Yield and plant nutrient concentrations for the soils used
in the phosphorus rate experiments are shown in Table 4.



TABLE 3: Analyticel Data for the Ten Soils (0-10 om) used in Pot Experdmerits . TE)(T
Gz W) @ ad QD Wy, L b (8) & \0
. v v
Soll Site No. 13 q 23 W 22 % » Pol N '
Mapping Unit ALDd ua ™ Swit Dyt 74Dy o ¢il Vg Uz vg
Principal Profile Form Dd 1.43 Do 1.43 DA 1.43 Db 143 Dy 2.43 Dy 3.43 Db 1,43 Vg 5.2 Vg 5.16 Ug 5.14

Particle Size (%)

c.s. 10 3 €0 18 45 kS 28 20 21 18

F.S. 46 40 3% 31 @0 3 44 23 26 ool

si 23 13 9 15 6 16 14 13 12 14

c 21 16 17 % 9 17 L 44 41 48
pH 6.7 6.6 6.3 7.6 7.5 6.5 6.6 8.0 7.8 8.0
E.C. (mS cm') 97 B 47 210 174 k] 83 246 13 291
Extr., P (ppm)

Dilute Acid 182 16 19 98 61 16 19 24 25 40

Bioath. % .13 13 % 29 10 10 18 18 9

Exch Cations (m. equiv/100 g)
.

+

Ca 12 4.7 4.5 9.8 5.0 4od 6.8 25 20 22
wt 2.5 2.4 3.1 4.2 0.9 4.0 1.6 8.2 7.8 7.2
Na* 0.2 0.2 0.2 0.3 <0.1 0.1 0.1 1.2 0.5 0.8
K 1.0 0.1 0.4 2.2 0.5 0.7 0.2 0.6 0.6 0.9
C.E.C. 22 12 15 21 10 14 12 3 29 30
Totel N (%) 0.22 0.08 0.13 0.19 0.10 0.10 0.09 0.11 0.09 0.08
org. ¢ (%) 3.4 0.84 2.37 1.69 1.22 1.29 1.3 1.6 1.1 1.2
Total P (%) 121 047 054 .101 058 034 ,033 .035 .026 036
Total K (§) 1.60 0.12 0.31 0.60 0.17 1.46 0.11 0.26 0.23 0.30
Totel 8 (%) 044 ,018 029 033 .023 .12 .023 .03 022 .025
D.T.P.A. Cu {ppm) 1.6 1.1 1.5 1.8 0.7 0.9 1.0 2.0 2.0 2.0

D.T.P.A. Zn (ppm) 2.5 0.4 0.6 1.9 0.5 2.7 0.3 0.3 0.2 0.3
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TABLE 4: Mean Yield and Nutrient Concentration of #edioago sativa Grown in
Pots at Different Phosphorus Application Rates

Treatment ol 18 Soil 14 Joil 28 oll 21 Soll 27 Soil 38 Soil 36 Soll 35 —
an an an PN [Mean an arn arn Tern P N
osphorus | 0.D.*# % & |0.D. £ % jo.D. % % [o.p. % |0.D, 2 % |o.n. % % {0.D. % % (oD L 1
kg ha * Yielad Yield Tield Yield Yield Yield Yield Yield
(g _ (g . (g (g lg _ g _ (g _ (g .,
pot™h) pott) pot~1) pot }) pot™*) pot”t) poyt) pot 1)
0 2,69 .36 4.0610.74 .24 4.40}1.67 .20 3.40{2.81 .31 3.89]1.47 .31 4.30{1.05 .19 3.65[0.47 .17 4.32{2.33 .26 371
10 2.56 .40 4.06/1.39 .24 3.77|2.75 .28 4.16/3.01 .32 3.8%|2.62 .31 4.00]1.82 .25 3.93|1.14 .19 3.42{2.54 .29 3.68.
0 2,60 .47 3.93[2.08 .33 4.01{4.01 32 3,65/2.96 .38 3.99/2.92 .35 4.04{2.53 .42 4.53{1,92 .25 4.00/2.66 .42 3.61 (
50 2,70 .46 4.17|2.43 .39 3.81[4.68 .41 4.0103.25 .39 3.99|2.93 .39 3.77]2.80 .45 4.2012.24 .32 4.16[3.12 .36 3.7l '
70 2,96 .51 4.33|0.76 .44 3.7L4T7 45 4.13(3.32 .41 4.01§2.50 .40 3.96{2.70 .45 3.77|2.32 .38 4.04)3.16 .40 3.74
90 2,58 .51 4.09(2.99 .47 4.09[4.63 .46 4.36)3.33 .43 4.69)3.07 .42 3.88(3.02 .49 3.94[2.16 .40 3.89{2.7% .42 3.94
110 2,68 .51 3.99[2.21 .46 3.89(4.70 .51 4.2313.3% .44 3.98]2.95 .43 3.95]2.46 .49 3.89/2.20 .41 3.8903.17 .42 3.7
Necess, 5% + 0.52 0.51 . 0.85 0.3% 0.2 0.56 ‘
[iee. for
elgnif. 1% + 0.72 0.7l + .12 0.51 0.41 0.78 _J
* 0.D. = Oven Dried
+ Not significently different plant dry matter ylelds on addition of phosphorus
TABLE 5: Main Effects of Trestments on Dry Matter Produetion of
Mgdicago sativa Grown on Ten Different Soils (g pot™’)
SOIL OTL
Series I 18 14 28 21 27 38 Series 11 36 39 26 25
Sy 1.9 1.49 2.43 2.27 2.23 1.92 S 1.96 4.08 3.7 4.50
5y 3.31a% 2,70%% 3.64%4 3.01%% 2.61%% 3.31%e 5% 3,17 4,93 4.38% 5.58%¥
Lime, 2.0 1.8 2.92 2.69 2,43 2,45 Mg-B, 2.52 4,56 4.10 5.05
Limey 2,60 2.39%% 3.16 2.58 2.41 2.78% Mg-By 2.61 4.45 3.99 5.03
Ko 2. 2.20 3.31 2.67 2,55 2,73 Ko 2,56 4,51 3.86 4.99
Ky 2.51 1.93 2.77%% 2.60 2.28 2.50 Ky 2,57 4.49 4.22 5.09
21 2.67 1.97 3.9 2,58 2.38 2.60 2ng 2.57 4.9 4.07 4. 7%
) 2.63 .22 2,99 2.69 2,45 2.63 Zny 2,57 4.61 4.02 5. 34%%
Mog 2.69 2.17 2.94 2.63 2.31 2.5 Mo, 2.53 4.54 4.23 5.04
Moy 2.61 2.02 214 2.65 2,53 2,71 Moy 2.61 4,46 3.85 5,04
Cu-B,, 2,55 2.18 3.2 2.66 2.50 2,65 Cu-Mi-Feg 2.60 454 .99 4.88
Cu-By 2.75 2.02 2.9 2.62 2.3 2,58 Cu-Mn-Feq 2.53 4,47 4.9 5.20
Necess. 5% .41 26 .28 Wb .35 .29 .16 .2 . .
dirf, for > & %
signif, 1% .59 .37 40 .62 50 42 .22 .35 .73 55

L]
¥

mean yield of treated plants significantily different to that for untreated plants at P <.05

mean yield of treated plants significantly different to thet for untrested planis at P <.0L
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Six of the eight soils exhibited a significant increase in
plant dry matter production on the addition of phosphorus.

In soils 14, 28, 38 and 36 yield response was marked and
reached 90% of maximim after addition of between 30 and 50 kg P ha™}, while
soll 27 attained near-maximum yields between 10 and 30 kg P ha~?. In soil
39 the response was less marked and near maximum yield was reached at
50 kg P ha™!. 0On soils 18 and 21 yleld was not significantly increased on
P addition. Plant phosphorus concentrations for nil phosphate treatments
on soils 14, 28, 38, 36 ranged from 0.17 to 0.24%. The suggested critical
value is 0.24% phosphorus (Andrew and Robins 1969a). The remaining two
soils 27 and 39 which responded to P addition had plant phosphorus
concentrations for nil P treatment of 0.31% and 0.26% respectively, which
is above the suggested critical concentration. Soils 18 and 21 (non~
responsive) had P concentrations for nil P treatments of 0.36% and 0.31%
respectively.

3.3, Factorial Experiments

Treatment main effects on plant yield for the factorial
experiments are shown in Table 5.

Significant two factor interactions based on yield data are
shown in Table 6. '

Sulphur Effect A significant increase in plant dry matter production
occurred on the addition of sulphur to all soils. Plant sulphur concentrat-
ion for nil sulphur treatments ranged from .10 to .21% compared with .24 to
47% for plus sulphur treatments. This indicates deficiency and sufficiency
respectively when compared with the suggested critical concentration of
0.21% (Andrew, 1975).

Application of sulphur increased plant nitrogen concentration
on all soils (mean 3.69% N for nil sulphur treatments and 4.49% N for plus
sulphur treatments).

A sulphur x molybdenum interaction occurred on soil 28 (a
solodic soil)., A significant increase in plant yield wag achieved from
molybdenum addition after sulphur had been applied (Table 6).

TABLE 6: Significent two factor interactions

Soil Interaction Necessary
Difference

P <.05

14 S x Zn S Zng Zny .367

1.496 1.485
1 2.446 2.963

28 SxM S Mog Moy . 396
2.490  2.380
1 3.39% 3.891

29 SxZn S Zno Zny .353
4.155 3.999
1 4.628  5.226

25 S x Zn Zn,, Zn) 544
4418 4.593

5.073 6.079

H O




Zine and Lime Effecte A positive zinc response occurred in soil 25
(a c¢lay). After correction for sulphur deficiency plant zinec concentrat-
iong in nil zinc trestments ranged from 6.0 to 11 ppm which is below the
suggested critical level of 15 ppm (Melsted et al 1969). On plus zine
treatments plant zine concentrations ranged from 14 to 19 ppm.

Sulphur x zinc interactions occurred on soils 14, 39 and 25
(Table 6). In each case a response to zinc addition occurred after addition

of sulphur.

Liming significantly increased yields on soils 14 and 38.
Mean soil pH values were increased by liming from 6.5 to 6.8 (soll 14) and
6.3 to 6.6 (soil 38). Plant zinc concentrations were markedly reduced on
liming of soil 14. After correction for sulphur deficiency, plant zinc
concentration for nil zine treatment was 24 ppm and for plus zinc was 27
ppm on unlimed soils. This contrasts with 12 ppm and 17 ppm for limed soils.

Potassium and Copper Effects Soil 28 exhibited a significant yield
depression on addition of KCl. In the presence of sulphur plant potassium
concentrations in nil potassium treatments for soil 28 ranged from 1.95 to
2.47% which is higher than the suggested critical value of 1.2% (Andrew
and Robins, 1969b). In potassium treatments concentrations ranged from
3.08% to 3.42%. Plant chloride concentrations for nil KCl treatments
ranged from 0.3 to 0.5% while those in KC1 treatments were 0.6 to 0.9%.

The yield depression on KCl addition in soil 28 is thought
to be due to chloride toxicity. Fergus (1962) in studying the nutrient
response of some "brigalow" soils suggested that an observed growth
depression could be caused by excess chloride iron., Other workers (Andrew
and Robins 1969¢, Hall 1971, and Smith 1971) have reported damage to legumes
with high application rates of KCl. Rominger et al (1976) obtained herbage
yield reduction at plant concentrations of 1.5% and 0.96% Cl in two consec-
utive years of lucerne growth.

The copper-boron treatment did not have a significant effect
on plant yield on any soil. Plant copper concentrations for nil copper
treatments ranged from 10 to 24 ppm. This is above the suggested critical
level of 7 ppm (Melsted et al 1969), and higher than the 5 ppm value
suggested as marginal for legumes (Andrew and Thorne 1962).

4.  FERTILITY ASSESSMENT

Extractable phosphorus and values in the surface of the Db
and Dy 3 and some of the Ug 5 soils are low and are considered to be in
the deficiency range. Kerr and Von Stieglitz (1938) suggested a critical
value of 17 ppm phosphorus (0.0l N HSO, extract). In Tables 1 and 2, four
Db, one Ug and the two Dy 3 soils had extractable phosphorus values near
this value.

Results of the pot experiments indicated that phosphorus
and sulphur were the major nutrients limiting growth in the surface of
these soils. On five out of the six responsive soils acid extractable P
levels indicated that a response could be expected with values in the range
16 to 24 ppm. Non responsive soils had values of 98 and 182 ppm.

Total soil phosphorus is not usually well correlated with
plant growth. Despite this, results showed (Table 3) that responsive soils
had relatively low levels of total P (330 to 580 ppm) whereas non-respon-
sive soils had much higher values (1010 to 1210 ppm).
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Yields of plant material for nil phosphorus pots was
regressed against both bicarbonate and acid extractable phosphorus for the
eight solls used in the phosphorus rate experiments. In both cases the
regression was significant (P <.05). The equations for each regression
are shown below.

Y= 977 + .02x, r= .79
SE, = .0065
and Y= .,1078 + .01x, r= .71
SEb = .004
where Y = yield of lucerne per pot (g)
%, = Dbicarbonate extractable phosphorus (ppm)
and x, = acld extractable phosphorus (ppm)

Bicarbonate extractable phosphorus and acid exiractable phosphorus were
also highly correlated (r = .96).

Plant growth response is poorly correlated with total soil
sulphur. However the mean total sulphur level of 259 ppm for these solils
could indicate a deficiency when compared with the values of Andrew ¢t al
(1974). They quote a mean total sulphur figure of 130 ppm for 37 respon-
give soils and 560 ppm for 8 non-responsive soils. These responses may
not be confirmed in the field as some of the soils have high total S
levels at depth in the profile. Jones (1970) demonsirated that analysis
of the full soil profile is important in determining a plant field nutrient
response, especlally with a deep rooting plant like lucerne.

Interactions of sulphur with zinc and molybdenum emphasize
the severity of the sulphur deficiency.

Exchangeable potassium values for most Db and Dy 3 soils
are below 0.2 m. equivalents per 100 g which is widely accepted as a
threshold value (Williams and Lipsett, 1960). Soil No. 14 and 36 in the
pot experiments also had very low levels of exchangeable potassium. Despite
this, no positive responses to potassium addition occurred.

Electrical conductivity and chloride values in the surface
of all soils are low, but do rise to high values in the 50-60 cm zone for
some Db and Ug soils. These could restrict the rooting depth of crops or
pastures.

Extractable zinc values for the major soil groups (Table 3)
indicate that the soils of Db, Dy-Dd and Ug groups are likely to be in the
deficiency range. Data for these solls used in the pot experiments also
emphasized this indication. Results of the pot experiments confirmed the
deficiency in soils 14 (Db), 39 (Ug) and 25 (Ug).

Due to the high levels of extractable copper in these soils
copper deficiency is not expected to be a problem. This is supported by
the experimental results.

pH values of all soil groups are in the mildly acid to mildly
alkaline range in the top 10 cm of the profiles and major nutrient availab-
ility problems would not be expcted.

The responses due to liming on soils 14 and 38 are not readily
explained by the data. Liming was not expected to have affected nodulation
and subsequent nitrogen production as the pH values (for limed and unlimed
soil) were within the recommended range 6.2 to 6.7 (Andrew 1976). Plant



nitrogen concentrations were adequate; mean 3.8% (range 2.9 to 4.8%) and
mean 3.9% (range 3.2 to 4.7%) for soil 14 and 38 respectively. Plant
sulphur concentrations were unaffected by liming and soil exchangeable Ca
levels were thought to be adequate, representing 42% (soil 14) and 32%
(soil 38) of the cation exchange capacity.

Mean plant caleium concentration from nil lime treatments
for soil 14 was 1.8% (range 1.3 to 2.2%) and for soil 38, 1.5% (range 1.2%
to 1.6%). These are higher than the suggested critical value of 0.8%
(Melsted et al 1969).

Reductions in plant zinc concentrations on lime addition has
been reported by Pauli et al (1968). This is thought to be a pH effect.

Glasshcouse pot nutrient studies are useful in determining
areas where problems may occur in the field, especially when used in
conjunction with full profile chemical analysis. Fileld experiments are
required to clarify the results of these studles and test for sufficiency
of sulphur, phosphorus, lime and zinc.

5,  SUMMARY AND IMPLICATIONS FOR LAND USE

The Ug soils of units Ug, gil Ug, Ug-D and Ug complexes may
have low available phosphorus at some sites and are likely to have very low
levels of extractable zinc.

Soluble salts (mainly chloride) reach very high values within
50 to 60 cm of the surface and these could have major effects on plant growth
and persistence. Observed patchiness in growth of sorghum and Dolichos has
been attributed to high chloride values in the soil in parts of G block east
of the yards.

In addition soil depth may be less than 40 cm in parts of M
land and J block. Since these soils have been used for most agronomic
work on the station these factors should be noted.

Gilgai formation can cause problems in planting, growth and
harvesting of crops. Where gilgais are deep, crops msy not persist. The
overall effect is to severely reduce production per unit area on these soils.

The Db, Dy, and Dd soils of units Db, Dy-Db, Ts-Dy, TsDd and
Dy also may have low or very low levels of available phosphorus and
extractable zinc. A major limitation to plant growth on these soils is the
available moisture storage.

Limited data on moisture extraction from lucerne and lucerne-
grass pastures on Dy and Db soils in N block indicate that plant roots can
extract moisture from the upper 50-70 cm (Gramshaw pers. comm.). Depth of
wetting (and effective depth of rooting) coincide with a maximum in soluble
salts and bulk density. In some areas of the Dy-Db, TsDy and Db-Dr units
soil depth is less than 50 cm.

Crop growth on the duplex soils is likely to be limited or
affected by physical properties of the surface. They have reasongbly high
levels of silt and fine sand.
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The duplex soils of unit Sw-Db and the earths of unit Sw-Gn 2
have high levels of available nutrients particularly in the upper part of

the profile. The chemical profiles indicate depth of wetting is at least
150 cm.

Data on moisture extraction in Sw-Db solls of Q block
indicate moisture extraction occurs down to 120 cm (Gramsahw per comm. ).

The alluvial clays and duplex soils of units Al-Ug and Al-Dd
and Dd-Ug have high levels of plant nutrients.
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APPENDIX I:

Rates and Chemical Forms of Nutrients Used in Pot Experiments

SERIES I SERIES II
Treatment Compound Applied Rate of Application Treatment Compound Applied Rate of Application
kg ha™? g pot™! kg ha™! g pot™?
Ca CaCO3 700 1.2 3 Na250s 140 248
Mo ( NHy )¢MO702 4 . 4H20 0.6 .001 K KC1 120 .212
Zn ZnCl, 15 .026 Mo ( NHy )6MO7024 . 4H20 0.6 .001
K KC1L 120 .212 Zn ZnCl, 15 .021 ,
S Na2S04 140 .248 Cu CuClz.2H,0 15 .027 &
Mn MnCls.4H,0 15 .0R7 l
Fe Iron Chelate .2% Spray
Cu CuCl,.2Hz0 15 .026 Mg MgCl, .6H,0 20 .159
B Na2B407.10H20 3 .0053 B Na,B,07.10H,0 3 .0053
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APPENDIX 1I

Morphological and Analytical Data for Soil Profiles

Sol) Associatfon: Al-Ug Site No. P 10
Great Soil Group: Dlaok Earth Incation: S bloek Brigslow Research Station
Purent Material: Alluvium Australian Mep Orid Reference:
Topography: Alluviel Plain Alr Pholo Reference:
Yegetation: cultivatlon Principal Profile Form: Ug 5.16
Profile Morphology:
0-~2cn Very dark grey heavy clay (10YR 3/1 m), slightly herd to hard (dry), self mulehing, granular {1C mm)
gbrupt change to
2 - 200 Very dark grey Heavy elsy ((0YR 3/1 m), exiremely hard (dry), coarse blocky breaking %o sub-angular
blocky (200 - >60 mm), 10% carbonate concretions (<5 mm) in 30-200 c¢m; gradual change t»
100 ~ 150 Dark greylsh trown heavy clay {10YR 4/2 m) with fine rust coloured wottle, very hard, coarse sub-sngular
Laboratory Data: blocky
Ns5. Wo.7 Pepth] pH E.C.(1;5) I KD, Wels.[ 0.8, F.5. 81 O] CET. G %~ X W T F X T AT B, P
om 1:5  uSem™ 13 5 Particle Size % 0,D.| Exch.Cations m.equiv/100g 0.D. % 0., Poe J
0-10 6.9 175 .009 1 9 27 63 50 27.2 4.4 1.3 1.7 |.067 1.30 .Q27 128
10-20 { 7.0 310 .024 1 5 26 68 52 26,4 13.6 .9 2.7 106
20-30 | 7.4 1200 .035 1 4 25 M 54 28.0 15,6 .6 3.0 {.066 1.28 .03% 84
50-60 | 7.8 720 203 i 4 23 72 52 20,0 20.0 .2 9.5 |.047 1.15 .021 g2
80-90 | 7.4 1500 239 1 5 26 &8 49 20.4 15.6 30 4.1 040 1.33 .03 135
130-15d 7.2 1550 ,233 1 9 24 66 46 16.8 240 .4 3.7 81
% WoTTeRth] Orz. T ToL. W [ RId Hearb | RefL X [Fo W i % | 5
em H Extr. P ppm ©.8quiv/100 g | D.T.P.A. Extr. ppm | ppo
0-10 2.3 0.211 3.2 1.2
S04l Assoclation: Al-Ug Site No. P 11
Qredt Soil Group_: Black Farth location: S block Brigalow Research 3taticn
Perent Material: Alluvium Australian Map Grid Reference:
Topography: Alluvisl Plain Air Photo Reference:
Vognn.ion: Cultivation Princigl Profile Form: ug 5.1¢
Profile Morphology:
0-3cm Very dark greyish brown heavy clay (10YR 3/2 m), slightly hard, self-mulching, granwiar {10-20 mm);
abrupt change to
3 - 100 Very derk greyish brown heavy clay (10YR 3/2 @), extremely herd, cosrse sub-angular blocky (60 mnm),
10-30% carbonate conecretfons in 30-100 cm; gradual change to
100 - 150 Dark greylsh brown heavy clay, (10YR 4/2 m}, brown mottle, very hard, structured
Isboratory Deta:
TR T Bepth T B T ELTLST L (KD, Wls [ 0.5, F.5. 51 €] G50 G & T Wev | F X T AIT Exir. P
cm 1:5 u'it:m'i % 1 Particle Size % 0.b,| Exch.Cations m.equiv/100g Q.D. £ 0.D. Ppe
Q0-10 7.4 220 .003 2 10 2% 64 48 32.0 4.4 1.2 .8 52
10-20 | 7.8 245 .026 2 8 21 &9 51 30.8 16.8 42 33
20-30 | 7.9 1050  .024 2 9 23 66 49 2.6 18.4 2 2.4 27
50-60 | 7.5 1440 161 2 7 24 67 52 22.0 20.4 562 78
80-90 | 7.2 1450 .084 1 8 25 66 47 0.0 23.2 23,3 8
PBO-UO 7.8 1100 .076 2 14 25 59 43 15.6 22.4 2 3.2 52
[ab, Wo.| Depth g ot. N cId Bicarb Fepl. X 3 Ta n B
om 1 Extr. P ppm m.equiv/100 g | D.T.P,A. Extr. ppm [ ppm
[ 0-10 | L7 o.169
Soil Association:  Ug-D Site No. P 4
Great Soi) Group: Grey clay location: W block Brigalow Research Stetion
Parent Material: Australian Map Crid Reference:
Topography: Plain Afr Photo Reference:
Vegetation: Aoaoia harpophylla, Casuarina cristata, Geijera parviflora Principsl Profile Form: Ug 5.24
Profile Morphology:
0-5cm Dark greyish brown medium clay (10YR 4/2 m), very hard, suo-angular blocky 30 mm - > mp; clear change to
5 - 150 em  Greylsh brown medium clay {10YR 5/2.5 m), very hard, blocky.
Laboratory Dets:
. ST Depth] PR E.C.(1;5) CI JA.D, Wots.[ L5, F5. 81T TE.L. carr g X Na¥ P X 5 | Keid Exir. P
em |15 uSeml % % Particle Size % 0.D, [ Exch.Catfons m.equiv/100g 0.D. % 0.D. P
0-10 5.9 200,019 10 21 15 54 27 8.4 1.8 .15 .9 1
10-20 | 5.8 375 044 9 20 15 % 29 7.6 1.6 <.05 1.7 1
20-30 1 5.6 505 .063 9 21 % 56 29 6.8 13.8 <.05 2,0 1
50-60 | 4.9 630 .080 12 24 13 5 26 4.4 11.8 .05 3.7 1
80-90 | 4.6 85 .00 10 20 15 55 2% 3.2 9.6 <.05 1.2 1
L30-150{ 4.4 920 .124 10 17 15 38 26 2.4 9.6 <.05 3.4 1
5. No.| Depth| Org. C  Tot, N | &cld Blcarb Tepl. X Te Mo Cu Zn Rl
em % Extr. P ppa | m.equiv/100 g | D.T.P,A, Extr. ppm | ppm
0-10 1.0 0.086
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Sita No. P §

Sot] Assoctation: I
location: Z1 block Brigalow Research Statlon

Great Soil Group: Solodic Soil

Parant Material: Austrelian Map Orid Reference:
Topography: Undulating Plain Alr Photo Reference:

chetujom Regrowth of Fucaiyptus cambageena, Acacia harpophylla, Principal Profile ¥orm: ODr 2,43
Eremophila mitohellii
Profile Morphology:

0-20cn Brosn sendy loam {7.5YR 4/3 m) hard, massive, earthy; sbrupt change 1o

20 - 22 Very pale brown sandy loam consplcuously bleached over
22 - 30 Reddish brown gritty clay (5YR 4/4 m), extremely hard, cokrse blocky » some small manganiferous
coneretions (<5 mm); gradual change to
30 -« 90 Brown sandy clay loam (7.5YR 4/4 m) slightly hard, massive with manganiferous gteining; clesr change to
90 ~ 150 Brown sandy clay (30YR 5/3 m) hard, structured
Laboratory Deta:
&%, No.| Dopth| pH E.C.1L:3) O D el [0S FLST ST C C.ET. G 8 b4 ¥ S ReTX ¥xtr. ¥
em | 1:5  usem-d |3 H Particle Size % 0.D.| Exch.Cations m,equiv/100g 0.D. £ 0.D. )
0-10 | 5.4 kY 003 37 kg 4 12 11 2.2 2.0 a5 .041 0,11 .018 -3
10-20 | 5.0 45 009 - - - - - - - - - -
22-% | 6.7 105 1009 32 25 &8 35 14 1.0 1l.6 «<.05 1.9 015 0.14 .010 R
50-6Q | 8.1 330 2043 ~ - - - 20 0.8 1.2 .05 4.8 [.014 0.1t ,008 7
80-90 | 7.7 480 J065 ~ - - - 18 0.4 1b6 <.05 4.2 Ll .10 ,008 16
L30-150] 5.3 410 .048 38 26 7 29 14 0.4 8.8 A5 2.4 2
Tab. No. Epﬁ Oreg. © Tot. W | Acld  Blcard TepL. K e Cu In B
em % Extr. P ppm | m.equiv/100 g | D.T.P.A. Extr. ppo | pp
0-10 1.0 .098 1.6 0.3
So1l Association: Db Site No. P 7
Gréat Soil Group: Solodic Seil Location: W 2/3 block Brigalow Research Station
Parent Materiel: Austrelian Map Grid Reference:
Topography: Undulating Plain Adr Photo Reference:

Yegetation: low open forest of dcacia f\arpoph‘ lia and Eucalyptus canbageana Principal Profiie Form: Db 1.43
shrx;b }lﬁgrmlsg%ilﬁrpaphglla, cgnaaa ovata, Atalaya nemglauca,

Profile Morp: ﬁi hard setting surface.

G- 1% om Dark brown sendy lsom {7.5YR 3/2 m}), hard, massive, parthy; sbrupt change to

15 - 20 Pale brown ssndy clay losm conspicucusly bleached, hard, massive, abrupt change to
20 - 40 Brown heavy clay (1OYR 4/3 m), extremely hard, coarse blocky {columar?), some manganiferous staining
on ped faces, small manganiferous concretions (5 mm); gradusl change to
40 - 95 Dark brown heavy olay {7.5YR 3/4 m) extremely hard, blocky , some carbonate concretions {5-10 mm); gradual change to
95 - 135 Brown sandy clay (7.5YR 4/3 m) very hard, blocky profuse manganiferous staining; gradusl change to
135 - 150 Brown sandy clay (7.5YR 4/4 m), very hard, blocky .
Laboratory Data:
. No.[ Deépth| o E.C.(1;5) Ol D, s.] 0.8, F.5. ST ¢ TEL G LN P X 5 Tl Etr. P
em 1:5 uSm'i % b Particie Size § 0.D, | Exch.Cetlons m.equiv/100g O.D. % 0.D. =
0-10 6.1 37 <,001 29 40 1% 17 17 8.8 2.4 =2 042 0.15 .02 20
10-20 | 6.2 46 <.001 3 38 13 18 11 1.6 2,4 <05 .5 . 8
20-30 | 8.0 105 .003 22 23 10 45 22 6.2 14.4 <.052.0 .018 0.14 008 3
50-60 | 8.7 630 043 23 27 10 40 22 3.6 13.2 7 5.4 014 0,16 .01l 3
80-90 | 8.8 710 086 26 28 9 20 2,0 l4.4 <.05 3.7 .017 0.20 005 3
130-150) 5.2 620 .084 22 22 10 36 19 1.0 12,8 .05 3.4 3
&b, No.| Depth| Org. C _ Tov. W | Aeld Bicarb Repl. X Te ﬁ W [ B
] 1 Extr. P pra m.equiv/100 g{ D.T.P.A. Extr. ppm | pmm
{0-10 1.2 0.113 1.8 0.3
Sitae No. P 8

Soil Association: Db
Great Soil Group: Solodle Soil location: W 1 bloek Brigalow Research Station
Parent Mgterial: Austrelfen Map Orid Reference:
Topography: Undulating Plain Afir Photc Reference:
T i shecd Taver Ambebe! vevpophyt ey Sroncpniie wiionatryi Cineiped Profiie form: D0 1.43
Profile Morphology: hard setting surface
g~ 20 em Dark brown gandy loam (7.5YR 3/2 m), slightly hard, massive, earthy, few manganiferous concretions
(<5 mn); abrupt change to

20 - 25 Light grey sandy loam, conspicuously bleached, profuse manganiferous concretions (<5 mm) very hard,

magsive; abrupt change to
25 - 50 Dark brown heavy clay (10YR 4/3 m) extremely hard, blocky, some menganiferous concretfons (<5 ms) gredusl change o
50 -« 90 Derk brown heavy clay {7.5YR 4/3 m), extremely hard, blocky, some carbonate concretions (5-10 mm); gradual change to
90 - 150 Brown heavy clay (7.5YR 4/3 m), extremely hard, hioeky , some manganifercus staining

Lavoratory Data:

.~ No.] Dépth] PR E.C.(L:3) LI [AD. W%Is.] 0.8, F.5. o1 ¢ ] C.E2.C. Ca~ W~ K R | ¥ X K

em [ 1:5 uSem-} b4 H Particle Size % 0.D.| Exch.Cations m.equiv/100g 0.D. % 0.0,
0-10 7.4 145 <,001 23 44 % 19 19 14,0 3.4 7.2 .061 0,47 .028 45
10-20 | 7.0 160 <,001 24 42 14 20 16 10,6 4.2 - .3 29
25-30 § 7.4 170 .008 17 26 10 47 25 9.0 14.4 .2 3.1 .015 0.36 .023 7
50-60 | 8.4 0 057 15 a1 9 45 26 6.0 14.0 .2 4.8 0le 0.34 ,023 10
80-30 | 8.6 960 .093 11 34 9 46 24 4.8 14,6 149 .018 0.35 026 6
130-153 7.3 760 084 12 33 11 44 23 2.6 18,4 <.05 6.0 11

Leb. ¥o. T Depih| Org. ¢ 1ot W TR ears | Nepl. X Te [T ]

em [ Extr. P ppm m.equiv/100 g | D.T,P.A, Extr. ppm | ppm

Q-10 1.5 Q.152 1.8 0.8
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Soil Association: Ib Site No. P 9
great Soil Group: Solodic Soil Location: R 3 bloek Brigalow Research Station
Parent Material: Austrelian Map Orid Reference:
Topography: Undulating Plain Ar Photo Referonce:
Vegetation: Acacia harpophylla, Eucalyptus cambageana Principel Profile Form: b 1,43
Profile Mo logy: herd setting surface
- 10 cml — absu»k brown sendy leom (7.5YR 3/2 m), hard, massive, earthy, some manganiferous concretions (<5 mm) clear change to
10 -18 Brown sandy loam (10YR 4/4 m), hard, messive, earthy, some manganiferous concretions (<5 mm); abrupt change
18 - 20 Light greyish brown sandy clay loam, consploucusly bleached, extremely hard, méssive, earthy, profuse
manganiferoud concretions (5 mm); abrupt chenge to
20 - 50 Dark brown clay (7.5YR 3/4 m), extremely hard, blocky (colwmsr?), some menganiferous concretiona (<5 mm);
gradual change to
50 - 70 Reddish brown clay E5YR 4f4 mg extremely herd, blocky, carbenate concretions; gradual change to
Labzgabliobatn Raddish brown clay {5YR 4/4 m) extremely hard, blocky, profuse manganiferous #taining and few coneretions {5 mm)
Laboratory Datd:
0.1 Pepth] ol JCu(1} D el CE. FE., 8 ¢ TECST Car™ W™ LN P X 5 Kol IXir. 7
om 1:5  uSemel % b1 Particle Size % 0.D.} Exch.Cationé m.equiv/100g 0.D, % 0.D. m
0-10 5.5 35 .04 25 39 18 18 16 4.8 1.8 <05 .5 044 0.13 .019 15
10-18 | 5.6 58 005 29 38 4 19 L 2,6 2.2 <05 .7 N 8
20-30 | 6.3 140 015 0 28 13 29 16 2.2 7.8 <05 1.4 018 0.10 .009 12
50-60 | 8.9 058 23 28 13 % 18 2.8 10.8 W05 4.5 .015 0.16 .007 8
80-90 1 8.0 530 075 24 26 i3 19 1.8 10.8 <.,05 3.1 014 0.12 00/. 8
L30-150f 5.4 570 078 24 27 2 37 17 1.0 6.8 <.052.3 22
A% Vo T Dotk org. ¢ Tov. W | AeiT BIeasb | Fepl. X LN ¥
e % Extr. P ppa m,equiv/100 g | D.T.P.A. Extr, ppon | Ppm
0-10 1.2 0.116 2.6 0.4
Soil Associstion: Al-Dd Site No. P 12
Great Soil Group: Solodic Soil location: V Block Brigalow Research Station
Parent Material: Alluviua Austrelian Map Orid Reference:
Topography: Alluvial Plain Adr Photo Reference:
Vegetation: Woodlsnd Eucalyptus populnsa, Bauhinia carronii shrub layer Principdd Profile Form: Dd 1.43

Eremophila mitchellii, Eucalyptus cambageana.
Profile Motphology: hard setiing aurface.

0~ 20 e Very dark grey silty loam (ICYR 3/1 m) hard, mmseive, few manganiferous comoretions (<5 mm)
sbrupt change to very thin consploucus bleash over

20 - 100 Very dark grey medium olay {10YR 3/1 m) very hard, blooky, gradual change to
100 - 150 Grey oley (10YR 5/2 m) very hard, blooky , few carbonate conoretions.
Ladorstory Data:
[Ca%. Wo.| Depth] PR E.0.1L:57 LF "N 3.] 0.8, F.5. & ¢ TYT. G” K T T ? X L RSN
om 1:5 uSm'i ] 5 Particle Size § 0.D.{ Exch.Cations m.equiv/100g C.D. % 0.D. b
0-10 5.5 %6 006 ’ k) 3% 15 12 16 6.0 2.8 0.9 0.2 1.078 1.41 .023 64
10-20 | 5.6 43 017 36 36 % 12 14 4.2 3.0 0.3 0.9 34
20-% | 8.5 220 .037 26 ko) 13 3 25 9.2 9.2 0.2 2.2 |.045 1,24 .012 16
50-60 | 8.3 690 057 19 35 JE I 25 8.4 9.6 0.2 5.4 1.0 1.33 .022 14
80-90 | 8.3 720 .080 12 36 5 37 26 8.8 12.4 0.3 2.8 }.024 1.22 .020 14
[L30-150 8.7 830 030 7 35 161 42 28 8.8 1.4.8 0.4 2.8 36
- No, | Depth] Urg. ¢ Tot. N | AeId Blcars Repl. K e Ty n B
on % Extr. P ppm m.equiv/100 g | D.T.P.A. Extr. ppm | ppm
0-10 1.6 0.119 1.9 1.8
Sof1 tssociation: ~AL-Dd Site No. P 13
Great Soil Group: &Solodie location: V block Brigelow Research Station
Parent Material: Alluvium Augtralian Map Grid Reference:
Topography: Alluviel plain Afr Photo Reference:
Yegetation: Open sorubs Acasia harpophylla and Casuaring cristata Principal Profile Form: Dd 1.43

with emergent Zuoalyptus camgageacra.
Profile Morphology: hard settihg surface.
0-20 em Very dark brown silty Joam (10YR 2/2 m), slightly hard, massive, abrupt chenge to

20 - 95 Very dark grey silty clay (10YR 3/1 m}, very hard, blocky (40 mm); gradusl change to
95 - 150 Brown sandy clay loam {10YR 4/3 m) with dark yellowish brown and dark grey mottles, slightly hard, weak blocky
Laboratory Deta:
A% Fo.T Depth| B8 E.0.(1:5) O T14A.0. Wls.] C.8. F.5. & ¢© TXT. Ca '3 LMD b X 5 T iy, P
em | 1:5 uSem-l ' H Particle Size § 0.D.| Exch.Cations m.equiv/100g 0.D. $0.0. e
0-10 8.0 100 .008 37 36 15 12 21 12.6 4.2 5.3 095 1,56 .027 107
10-20 } 7.6 160 .02 *% % 1% 12 23 2.6 8.8 2 1.2 64
20-30 { 1.4 390 042 26 30 13 3 29 13.6 12,0 .2 2.0 .032 1.30 .18 3%
50-60 | 8.4 1206 .125 19 3 15 31 35 11.6 .4 .3 - 040 1.22 .043 &4
80-90 | 8.0 960 .116 12 36 5 37 32 11,2 15.0 .2 2.8 }.034 1.37 .03 77
130-150 7.6 830 ,108 7 35 16 42 25 7.4 150 .1 3.0 106
b, Wo.| Depth] Org. ¢ Job. W | held Bicarb {  NKepi. K | Fe ¥
o 4 Extr. P ppm =m.equiv/100 g | D.T.P.A. Extr. ppm | ppm
0-10 1.7 152 1.6 1.8
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Soil Assoelatian: Dy 3 Site No. P 6

Oreat Sofl Group: Solodie Soil Location: W2 block Brigalow Research Station
Parent Material: Ausiralian Map Grid Reference:

Topography: Undulating Flain Alr Photo feference:

Vegetatith: Woodiand Fucalyptus populnea, E. teseellaris, Ataloya hemiglauca Prineipal Profile Form: Dy 1.42
Yegetarion shrub gﬂcgug:;l tﬁﬂ .?%aggmziécacia excélaa, gmmom.im
Profile Norphology: ¢ am'gsa‘ﬁclng Surface.

0-8ecem Very dark greyish brown loamy sand (10YR 3/2 m), slightly hard massive, earthy; gradual change to

8 - 40 Derk gtéyish brown loamy send, (7.5YR 4/2 m) soft, massive, earthy; abrupt chinge to
40 - 50 Very pale brown loamy sand, bleached, slightly hard, massive, earthy, few irsnstone to con¢retions
{5 mm); abrupt change to
50 - 70 Greylsh brown sendy elay {10YR 5/2 m) with yellowish brown mottle, very hard, columnar (?) gradual change to
70 - 150 Yellowish brown sandy 1oam {10YR 5/4 m), very hard, structured {?), sowe quartzitic gravel (7 mm)

Laboratory Date:

5. Wo.] Depth] .1 XD Wole.[ C.8. F.5.~ 8 ¢ ] C.EC. Car %~ K HMar ] P X 3T e Eitr, P
em | 1:5 Sem-t 2 3 Particle Size $ O.D.| Exeh.Cations m.equiv/100g 0.D. % 0.D. hos.)
p-10 5.7 30 <001 47 38 8 7 7 2.4 .8 3 .3 V123 0.93 .047 11
10-20 5.0 40 <,001 49 38 4 g 7 1.2 .8 2 .3 15
R0-30 5.0 28 <,001 38 49 4 3 6 .8 .6 W25 .2 099 0.82 .G37 [}
50~60 16,1 97 Q05 33 33 4 30 14 3.6 7.2 1015 W07 0.65 .021 4
80-50 6.5 225 .020 36 35 3 26 14 3.4 6.6 - 1.7 024 0,76 ,021 18
N0-150) 6.5 300 .037 68 10 1 21 u 3.0 7.2 2.1 21
MRS Vo Tepth| Org. ¢ Yot N ] Aeld Bleart | Wepl. X Te ¥ 08 Tn
em 2 Extr. P ppot m.equiv/100 g | D.T.F.A. Extr, ppm | ppm
-10 .6 065 3.9 3.3
Soll association: Ug Site No. P18
Great Soil Groug: Grey Clay Location: R2 block Brigalow Research Station
Parent Material: Austrelian Map Grid Reference:
m: Unduiating Plain Alr Photo Reference:
Yegotation: Low woodland Acacia haropohylla, Bauhinia aarromii; shrub Principel Profile Form: Ug 5.24
layer Geijera parviflora, Eremophila mitchellii
Profile Morphology: cracking surface with thin crust {3-5 mm)
0-5cm Dark greyish brown clay {10YR 4/2 m) hard, grenuler to fine subangular blocky (10 mm), some carbonate
concretions (5 mm), occasional quartzitle gravel {up to 25 mm); clear change to
5 - 40 Dark greyish brown heavy clay (10YR 4/2 m}, very hard, subangular blocky, few carbonate concretions
(5 mn); gredual change to
40 - & Greyish brown heavy cley (10YR 5/2 m) with pale brown mottle, vety firm {moist), few carbomate
coneretions; gradual change to
80 - 150 Pale brown heavy elay (10YR 5.5/3 m) very firm, subangular blocky

Lavoratory Data:

[a5. Wo. T Pepth| pH E.C.(L;57TF AP, Wole. ] 0.3, T.5. Q X T RN
em | 1:5 uSewl % % Particle Size % 0.D.{ Exch.Catione m.equiv/100g 0.D. $ 0.5,
0-10 | 8.2 240 .004 %17 16 53| 37 220 8.8 .5 1.9 .08 0.71 .01 22
10-20 | 8.6 330 023 14 17 1 53 38 18.8 10.6 .4 5.0 26
20-30 | 8.5 750 .084 i3 16 6 55 38 17.2 12,4 .4 6,0 |.017 0.68 .016 28
50-60 | 8.4 1006 113 10 16 16 58 34 13.6 17.6 4 8.3 |.012 0.68 .015 25
80-90 | 6.4 1000 137 9 15 7 59 38 12,0 1.0 .4 80 [.012 0.69 .d)? 22
130-150 5.1 950 146 10 15 % 59 38 7.6 13.2 .3 8.0 8
Cat. No.1 Tepth| Trg. € Tot. N | Ael¥ Bicark Repl, X | Fe TR Y ¥
om ] Extr, P pm m.equiv/100 g | D.T,P.A. Extr. ppm | ppm
0-10 1.1 054 2.6 0.2
Soil Associstion: Ug Site No. P 19
Great Soil Group: Grey Clay Locatdon: ¢ bloeck Brigalow Research Statlon
Parent Meterisl: Augtrglian Map Orid Reference:
Topography: Undulating Plain Air Photo Refersnce:
Vegetation: low open forest Casuaring cristata, Acacia haropohylla; tall Principsl Profile Form: Ug 5.15

shrub layer Geijera gtﬁﬂax"g ﬁalaya hemiglauca, Eremocitrua
\glauca, i‘mmg tla’ miohellit
Profile Morphology: ¢ Cracking suwrface with thin erust (3-5 mz)
0 -10 cem Very dark grey heavy clay (10YR 3/1 m), very hard, granular (5-10 mm), carbonate concreticne; clear change to

3-3 Very dark grey heavy clay (10YR 3/1 m), extremely hard, subangular blocky (37 - »5 mm), some carbonate
concretiona; gradusl change to
30 - 60 Dark grey heavy clay (10IR 4/1 m), extrewely hard, blocky, few carbonate concretions (5 mm); gradual change to
60 - 100 Brown heavy clay (10YR 5/3 n), extremely hard, blocky; gradual change to
100 ~ 150 Brown clay {10YR 5/3 m), extremsly hard, blocky.
Liboratcg Data:
Lot Wo T Bepth[ P E.C.{1i57 ¢of | A.D. Wi, TT.5, .5, B8 ¢ ] CEL. Ca g K W] F X A57d ExtT. T
em |15 ySemsl % H Particle Size % 0.D.| Exch.Cations m.equiv/100g 0.D. % 0.D. e
0-10 7.0 115 004 22 19 16 43 37 20.4 12,2 .6 2.0 |.027 0.45 .025 9
10-20 | 8.5 295 .017 - - - - 38 19.6 13.2 .3 3.6 10
20-30 | 8.6 480 .041 20 15 15 50 38 16.6 12,4 .2 4.5 021 0.3 .020 8
50-60 | 8.2 1050 134 15 19 1B 5 3% 1.6 19.0 .2 6.7 [.015 0.33 .013 3%
80-90 j 5.1 880 .120 16 21 15 48 3 6.8 1.6 .2 5.6 |.009 0.28 .Q05 11
no-150 4.6 1050 .157 21 1M s0[ 32 56 134 .1 6.0 |7 ’ 2
5. No.| Depth| Org. ¢ Tot. W | Acid BIcarb | Repl. X [¥e Tu n ;]
em % Exir. P ppm m.equiv/100 g ) D.T.P.A, Extr. ppm | ppm }
0-10 1.3 0.137 2.8 0.3 ’
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Soil Agsocistion: Ug

Grest Sofl Group: Grey Clay

Parent Materisl:

Topography: (Undulating Plain
eultivated

Vegstation:
Profile Morphology:

Site No. P 20
location: J block Brigulow Resdarch Statish

Australian Map Crid Reference:
Adr Photo Reference:

Principal Profile Form: Ug 5.14

0-5cm Very dark grey heavy clay (10YR 3/1 m) extremely hard, granular to fine blocky (up to 12 m)
some carbonate toncretions (<5 mm); clear change to
5 -7 Very dark grey heavy clay (10YR 3/1 m), very firm (moist}, few carbonate coneretione {<5 mm),
Tew roots; gradual change to
70 - 100 Yellowish brown (LOYR 5/4) and very dark grey heavy clay (1CYR 3/1 m), very firm, sub-angular blocky, few -
cartonate concretions, few manganiferous concretions (<5 mm}; clear change to
100 - 110 Weathered sandstone and clay, with few carbonate concretions,
Lavoratory Data:
LebT Wo.J Depth] N E.C.UII3T CU TAD. Wl [ C.5. F.3. &5 ¢ 2.0, 0 ¥ K. AcId Extr. P
em 1:5 uSem~ % Particle Size ¥ 0.D.| Exch.Cetlons m.equiv/100g 0.D. % 0.D. R
0-10 7.7 115 .008 21 23 15 41 33 23.0 8.0 245 1.2 028 0.26 .017 7
10-20 (7.5 185 .010 21 25 12 42 31 10.4 8.0 30 1.6 9
120-30 | 7.5 140 011 23 24 12 41 30 8.4 10.0 .3 2.5 1.029 0.27 .021 4
50-60 | 8.5 430 .025 19 22 13 46 35 4.8 16.0 .15 4.9 [.015 G.22 .020 ]
B80~90 | 8.7 660  .059 21 21 12 48 g7l 12,4 15,2 .20 6.8 [.017 0.22 .012 21
Depth| Org. ¢ Tot. N | Aeld Bicarb Repl. X Te M Tu 20 B
o £ Extr. P ppm m.equiv/200 g | D.T.P.A. Extr. ppw | ppm
p-10 .6 .080 ’ 2.8 0.2
Sofl Association: Ug Site No. P 21
Great, Soil Group: Grey Clay Location: " block Brigalow Research Station

Parent Material:

'_rm: Undulating Plain
Vegetation: Pasture. (hloris gayana, Acacia harpophylla suckers

Australisn Mep Grid Reference:
Adr Photo Referemce:

Principel Profile Form: Ug 5.16

Profile Morphology:  surface oracking, thin erust (3-5 m)
Q-3 Very dark greyish brown clay (10YR 3/2 m) hard granular, few large quartzitic gravels

(up to 75 m); clear change to
3 -~ 100+

Very dark greyish brown heavy clay (10YR 3.5/2 m), extremely firm, sub-angulsr

blocky , few carbonate concretions, some quartzitic gravel {up to 50 om).
laboratory Dete:
T No.T Depth| B LT R 5. .5, 5. TS, ™ %' K Ha” P K 5 Ae: .
em 1:5 uSem~! ] % Particle Size ¥ 0.D.| Exch.Cations m,equiv/100g 0.1, % 0.D, PO
0-10 8.4 110 .00l 24 23 12 41 x 18.6 9.0 .25 2.0 }.020 0.20 .017 12
10-20 | 9.2 140 004 24 23 1 42 X 16.0 10.2 .15 3.5 7
20-30 { 9.3 23  .01? 23 24 12 41 26 8.4 4.8 15 5.6 1.025 0.20 .019 7
50-60 | 9.2 580 .072 22 24 12 42 3 11.4 13.0 .1 6.0 [.018 0,19 .025 6
&-90 | 8.2 420 .062 21 26 11 42 29 2.8 1.2 15 5.1 |.0i3 0.16 013 3
[a5-N6.| Depih] Org. ¢ Tot. W | Keld Bloarb Yo e W& % ] 8
<m % Extr. P ppm m.equiv/100 g | D.T.P.A. Extr, ppm | ppe
0-10 .5 J065 2.7 6.1
Soil Association: Gil Ug Site No. P 25
Great Soil Group: Grey Clay Location: N block Brigslow Research Station
Parent Material: Australian Map Grid Reference:
Topography: Undulating Plain Alr Photo Reference:
Vegetation: Pasture. Chloris gayana Principal Profile Form: Ug 5.24
Profile Morphology: cracking surface.
0-5cm Dark greyish brown heavy clay {10YR 4/1.5 m), plastic (molst), gradual change to
5 - 30 Dark greyish brown heavy clay (10YR 4/1.5 m}, very firm, sub-angular blocky; gradual change to
0 - 60 Dark greyish brown heavy clay (10YR 4/2 m), very firm, sub-angular blocky , some
manganiferous stains; gradual change to
60 - 150 Greyish brown heavy clay (10YR 5/2.5 m), very hard, sub-angular blocky.
‘Laboratory Data:
o, Depth] PR E.L.(1:3) CI |K.D. Wols.] C.&. F.5. oI C | CEL. Ca W~ X FRa" ] P 4 5| #eld Extr. P
em 1:5  uSemmi H 1 Particle Size % 0.D.| Exeh.Cations m.equiv/100g 0.D. £ 0.D P
0-10 7.6 125 006 18 25 10 47 29 4.2 12,4 .25 2.3 16
10-20 | 7.9 350 (040 13 24 0 471, 0 13.6 12.8 .15 4.2 19
20-30 | 8,0 850 .120 19 23 10 48 29 il.2 11Rk.8 .20 4.0 8
50-60 | 5.2 1050 151 17 24 10 49 32 7.8 13.0 .1 5.1 3
80-90 | 4.7 1050 151 14 22 i1 53 0 6.6 12.8 .1 6.8 9
L30-150f 4.5 1100 167 12 22 10 56 31 5.2 12.4 .1 6.0 1
&b, Wo.| Depth| Org. € Tot. N | Aeld Blcarb | Repl. X Te | n B
em H Extr. P ppm m,equiv/100 g | D.TiP.A. Extr. ppm | ppm
Ml
0-10 9 098




Soil 4ssociation: Oil.Ug
Great Soil Oroup: Grey Clay
Parent Matetial:

wt Undulating Plain
Vegetation: Cleared.
Profils Morphology:

cracking surface.

Q= 3em
3-40
40 - 70
70 - 120
120 - 150

laboratory Data:

- 24 -

Adacia harpophylla suckers

Dark grey clay {10YR 4/ m), herd, fine blocky; clear change to

Dark grey clay (10YR 4/1 m), very hard, sub-engular blocky (40 rm), oceasional
Dagk greyish brown clay (10YR 4/2 m), hard, sub-angular blocky; gradual
Dark greyish brown play {10YR 4.5/2 m) very firm, blocky
Greyish brown elay (10YR 5/2) very firm, blocky

Site No. P 3
Locatioh: K< itk

Augtralian Map Orid Reference:

Air Photo Reference:

Prinoipal Profile Form: Ug 5.24

change
; gradual change {o

Brigalow Research Station

gnvel {15 nm); gradual change to
0

mrﬁm 2 LAY (&b, WBIs. T 6.8 F3 S [ oET & W X T ¥ X T T Aod3 Extr. ¥
em | 1;5  pSem~l i % Particle Size % 0.D.| Exch,cations m.equiv/100g 0.D. % 0.D. oo
0-10 6.6 30 .03 23 19 13 46 3 19.0 10.0 .5 2.3 L
1020 | 6.8 520 .034 20 19 15 47 a3 13,0 1.0 .4 3. 14
20-30 | 7.2 620 .054 » 15 16 58 33 12,0 13.4 4 4.2 11
50-60 | 5.9 1400 .187 [ 14 17 62 34 11.2 12.4 .3 6.4 -
80-90 | 4.7 1625 .209 - - - - 35 9.4 1.8 .3 6,7 15
1.30~150¢ 4.5 1540 224 8 13 17 62 33 6.4 12.8 .8 1,3 14
a5, Wo.| Depth| Org. T Tot. W | Ac Bicard Hepl. X Fe o In 5
em % Extr. P ppm m.equiv/100 g | D.T.P.A. Extr. ppo | ppin
0-10 094
8cil Asgociation:  Gil-Ug Site No, P 2
Great Soil Oroup: Grey Cley Location: R2 block Brigalow Research Station
Parent Material: Austrelian Map Grid Reference:
Toppgraphy: Undulsting Plain Mx Proto Faferenca:
n forest Acacia harpophylia, Casuarina cristata shrub layer . :
Yegetation: %mhgmam'ﬁﬁu, Hyozgnyan deserit, Capparis mitchellii, Principal Profils Form: Ug 5.2
o a Ae
Profile Morphology: c:ic.king surface.
0-8aenm Dexk grey clay {10YR 4/1 m), hard, granular (10 am); clear change to
8 - 40 Dark grey olay (10YR 4/l o) very hard, subangular blocky, profuse carbenste coneretiome; gradual change to
40 - 120 Greyish brown elay (2.5Y 4.5/2 m) very bard, subangular blocky , few panganifercus concretione (<5 mm)
few carbonate coneretions (5 wm); gradusl change to
120 - 150 Dark greyish brown clay (10YR 4/2 m), very herd, subangular blocky , few carbonate concretions
Laboratory Date:
[aE" W T Depth[ D TG 5. F.5. ¥ X 1 AoIT ERtF. P
em |1:5 uSeml  § Particle Size § 0.D.| Fxch.Cations m.equiv/100g 0.D. % 0.D. o)
0~10 Tk 335 .003 2 25 1 42 an 25.0 5.6 0.9 .4 25
10-20 | 8.0 435 005 19 29 1 42 26 20.3 8.7 714 11
20-30 | 8.4 485 .006 16 29 10 44 24 16.8 9.9 6 1,8 8
50-60 | 8,5 975 066 14 28 12 46 2¢ 1.8 1.6 .8 5.5 5
80-90 | 8.7 1150 ,302 - - - - 27 0.0 1.0 .8 6.7 5
130-150 8.6 1240 134 14 25 13 49 kY 9.2 14.0 .4 7.5 5
Ta%. No.| Depth| Org. ¢ Tot. W | Acid Blcarb WepL. K e B
cm H Extr, P ppm | m.equiv/200 g | D.T.P.A. Extr. ppm { ppin
0-10 3.2 0.26
Soil Assoclation: Gl - Ug Site No. P 24
Greet Sofl QGroup: Solodie Sofl location: 06 block Brigalow Research Station
Parent Materinl: Australian Map Grid Reference:
Topography: Undulating Plain Alr Photo Reference:
Vegetation: Pasture. Cenchrus ciliaris Prineipal Profile Form: Dd 1,43
Profils Morphology: hard setting surface,
0~-3cm Dark brown sandy loam (10YR 3/2 m), very hard, massive, few small manganif ;
to very thin consplouous bleach over © eniferous concretions; sbrupt change
3 - 60 Very dark grey heavy clay (10YR 3/1 m), extremely firm, bloeky, numerous carbomate concretions;
gradual change to ’
60 - 150 Brown heavy clay (10YR 4.5/3 m), extremely firm, blocky, few pieces of sandstone in 70-90 c¢m zone.
Laboratory Data:
A% o, T Depth| & !.C.(IiSI oI [K.D. Wols.] C.5. F.8. B3I C[ CEC. CGa g K Mav | ¥ .4 T AR, T
em | 1:5 pSem % $ Particle Size § 0.D.| Exch.Cations m.squiv/100g 0.D. £ 0.D. o
0-3 7.2 95 014 25 40 2 33 18 8.4 4.6 2,0 .9 i
3-10 7.1 90 030 pod 41 15 34 30 13.0 9.0 .3 2.8 1.0% 0.53 .019 9
10-20 | 8.6 245 2032 1% 3 7 43 R 15.8 114 150 3.4 9
20-30 | 8.9 280 034 17 29 11 43 3N 4.8 2.2 05 3.3 1.020 0.24 .017 6
50-60 § 8.8 670 087 18 3 10 41 27 10.4 12.8 .1 4.7 1.016 0.29 ,015 6
80-90 | 8.5 840 2110 16 28 1 55 0 8.8 14.6 .2 5.8 1.0L 0.30 .080 4
20 £ 16 8 15 5.6 z
» Na. 73 B ENES Bicarb . Q -
em 1 Extr. P ppm m.equiv/100 ¢ | D.T.P.A. Exty. ppo | PO
0-10 1.0 098 1.6 0.5




Soil Associstion: Sw-Db Site No. P 14
Oreat Soil Group: Location: Rl block Brigelow Research Station
Patent Meterisl: Alluviun Australiad Grid Reference:

Alr Pobto Reference:

Topography: Alluvial levee
Principel Profile Form: o 3.13

open forest Maoropteranthes leichhardtii with eme;

Vegetation: Low ent
Tagetation Bauhinia carronii, Advacta harpophylla, and Atalaya hemiglauca

Profile Morphology:  soft setting siirface.
0«5cn organic litter.
5« 1% Dark brown sandy loam 57.5 YR 3/2 p), soft, wesk crum, profuse roots; sbrupt change to
15 - 30 Dark brown sendy olay (7.5YR 3/2 m), bard, weak blocky (porous), some small senganifervus flecks, graudal change to
?} - %0 Brown sandy clay (7,5 YR %4 ?), herd, blocq;cgad\ml change to
Q - 90 Yellow{sh red clay (5YR 4/6 m), very hard, blocky; profuse carbonate gravel (up to 10 ma), numercus manganiferous
coneretions (<5 mm); gradual change to
90 - 150 Reddish brown clay { 5‘(’1( 4/4 &) with yellowish brown mottle, very hard, blocky, moderate carbonate grevel and
manganifsrous contreticns (<5 mm).
laboratory Date:
T, ¥o.T Depth] P KRN TET. Kels ] C.5. T8, BEEETEOER. OO 13 14 T &I ERF. 7]
om 1:5  pSem-l % £ Particle Size $ 0.D.| Exch.Cations m.equiv/100g 0.D. % 0.D. Ppm
0-10 7.0 215 .003 28 3 14 23 22 11.6 2.6 1.0 .1 105
10-15 | 5.9 135 .002 21 39 11 29 19 8.0 2.2 .2 56
20-30 | 5.5 225 .004 17 3*% 6 4l 20 9.6 4.0 SR 15
50-60 { 7.0 600 .003 19 27 9 45 26 13.6 8.4 1.2 .7 19
80-90 | 8.1 1250  .089 23 28 8 41 18 10.2 6.2 1.0 1.0 18
A30-150| 8.5 800 .117 20 30 10 40 17 8.2 8.0 15 2.4 14
IAY. Wo.| Depth| Org. ¢ Tot. B | Acid Biearb | FWepl. X | Fe N [P
cm % Extr. P ppa m,equiv/100 g | D.T.P,A, Extr. ymm | ppm
0-10 2.2 220
Boil Assoctation:  SW-Tb Site No. P 16
Great Soil Group: Solodlc Soil Location: 12 plock  Brigalow Research Station

Australian Uap Orid Reference:
Alr Photo Reference:

Principal Profile Form: s 1.43

Parent Material:

Topogreply:  Undulsiing Plain
Vegetation: Pasture of Chlorfs gayana, end Fantown mazimem

Profils Morphology:

Q- Teca Black sandy loam (10YR 2/1 m}, soft (moist), massive; cleer change to
7-20 Dark brown ssndy loam (10YR 3/3 m), soft {moist), massive, earthy; sbrupt change to
20 -2 Dark brown clay (10YR 3/3 m) very hard, blocky; clear change to
0 -9 Yellowish brown clay (10YR 5.4 m), very hard, blocky, some manganiferous flecks end profuse carbonate
cencretions, gome soft carbonate. gradual change to
90 - 150 Yellowigh brown clay (10YR 5/4 m), few brown mottles, very hard, blocky, scme carbonate comeretions
lavoratory Deta:
fa%, No. Eptﬁ TR E.C.(I;57 oL JA.D. %1e.] C.5. XS S T . N Ol P X K] iy, P
o |15 iSem-l % H Particle Sice $ 0.D.| Bxch.Catlons m.equiv/100g 0.D. % 0., oo
0-10 | 6.4 87 .008 17 46 11 26 26 19.6 4.0 2.0 .1 |.143 0.90 .048 240
10-203 7.5 140 008 13 49 9 31 25 6.0 3.6 55 .3 108
20-30§ 7.2 10 .003 19 0 10 41 26 176 5.0 .6 .4 |.051 0.61 .00 27
50-60 | 8.5 170 .048 10 33 13 46 23 .8 15.2 .7 2.4 [.023 0.5 .0™ 18
80-90 | 8.6 2% 125 7 33 11 49 24 8.0 1.8 .6 2.9 |.020 0.56 .064 16
130-15Q 8.3 1000 131 6 34 114 28 6.0 12,8 .5 3.5 16
Lab. N, [ Depth| Org. T Tot. ¥ [ XeId Blcart - 0] Te In ]
om 4 Exty. P ppm | m.equiv/100 g{ D.T.P.A, Extr. ppm | ppm
0-10 2.4 (261 1.6 2.6
Soil Association: SW-Ib Site No. P 17
Great Soil Group: Solodic Soil Location: Pl block  Brigalow Research Station

Parent Material:

To] ‘A :

Vegetation:

Profile Morphology:

- <!
2-1
15 - 40
40 ~ &0
8 - 120

<120 - 150

Undulating Plain
Woodland Casuarina cristate, Eucalyptus populnéa shrud layer
Eremophila mitohellit, Ceijera parvifiora.
hard setting surface

anic litter ¢ soil
7.
Dark brown sendy jcam J?{Rma‘{zh::)‘&

Brown sandy loam (7.5Y]

ety TR 51
g:rlwntions in lower
atalns and cancre

As above with little carbonate concretlons

slightly herd
massive, ear

Laboratory Data:

massive
, cceaslo

Australian Map Orid Reference:
Alr Proto Reference:

Principal Proffle Form: It 1.43

AT ST S G S,
/50213: %‘%’;huaz:{;lggg}ygggmiferoua cancretions (5 mm), aome carbonste

i 'a an|
owish brown c%%ngl?gﬁmgzl. m), verygkenu'd, blocky, profuse carbonate concretions and some manganiferous

- Wo. ] Bepth| g E.C.(1;5) O TR 5.] C.5. F.8. S C| CGET. G g X W [P K 5T Rl Extr
em 1:5 uScm’i 4 5 Particle Sfze 3 0.D.] Exch.Cations m.equiv/100g 0.D. % 0.D.
0-10 6.4 50 002 20 54 11 15 16 9.2 2.0 6 .1 45
10-20 | 6.2 a1 007 16 56 10 18 10 4.2 2.0 b .3 22
20-30 | 6.9 27 002 16 55 9 2 10 4.0 1.8 - B 17
50-60 { 7.0 00 037 11 37 4d 21 7.0 8.4 N 12
8-90 | 8.8 520  .050 15 » 9 37 B 6.0 5.6 .3 3.3 17
130-150¢ 9.0 600 052 8 42 10 40 2 6.0 7.6 .15 4.9 10
&6, N6, Pepth| Org. ¢ Tot. W | AcId Blcarb | X Te T 2o | B
om X Extr. P ppm m.equiv/100 g | D.T.P.A, Extr. ppm | ppm
0-10 1.5 146
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8011 Assoctation:  SW-tv Site No. P 26
Location: H1 blosk Brigalow Research Station

Great Soil Oroup: Solodic Soil
Parent Material:

Topography: Undulating Plain
Vegetation: Disturbed woodland Eucalyptus cambageana, Brachychitonm mipestre,
Getfera parviflora, remaining

Profile Morphology: hard setting surface

Australidn Map Drdd Reference:

Air Photo Reférence:
Principal Profile Form:

o 1.43

0-10 en Derk brown sandy loam (7.5YR 3/2 m), soft, mssive, clear change to

-3 Broan sendy loam {7.5YR 4/3 m}, soft, messive esrthy; abrupt chenge to very taln conspleucus bleach over
0 - 60 Brown 1ight sandy clay (10YR 4/3 m), very firm, blocky , gradual change to

60 « §0+ Brown sandy clay {10YR 4/3 m}, very firm, blocky ) some mengeniferous coneretions (<5 mm), Tew

carbanate c¢oneretions.

Laboratory Dbata:

126, No. [ Depth | P E.C.(5;5) ¢ [AD ls T C.5 F& 8 C] C.XC Ca 5 FX LR EFTICR TN
c: 1:5  puSem™ % 5 Particle Size ¥ 0.D.{ Exch.Cations m.equiv/100g O.D. % 0.D. ppe
0-10 6.4 60 005 27 49 10 1 14 7.6 1.1 .8 .2 .08, .24 .020 9%
10-20] 5.3 80 .006 2 48 9 17 11 2.6 1.0 .65 .5 U
20-301 5.1 43 002 29 48 9 1 g 2.0 1.0 .65 .3 {.031 .14 .02 8
50-60 | 8.6 270 .027 29 34 7 0 15 2.4 6.0 0538 |.012 .12 .019 3
8090 | 8.7 640 2048 34 33 B 25 18 3.2 9.0 1 5.3 0L 14,011 1

Fab, Wo.l Depthi| Org. & Tot, N | Acid Blcarb Hepl. X ¥

’ en £ Extr. P ppm B.equiv/100 g | D.T.P.A. Extt. prm | ppm

0~10 1.4 122 1.1 1.0

8ot) Association:  SW-Db Site No., P 22

locatlon: N Block Brigelow Research Siatien

Austrelien Mep Grid Reference:

Alr Photo Reference:

Great Soil Group: Solodic Soil

Topography: Undulating Plain Alr Photo Reference:
Yegetation: Pasture, Cenchrus ciliarie Prined; Profile Form: ™ 1.43
Profila Morphology: hard setting surface,
0« 20 cm Derk brown loamy sand (10YR 3/3 m), very hard, umssive, earthy; abrupt changs io
20 - 23 Light brownish grey loamy sand (10YR 5/2 m), very hard, massive, conapicuously bleached; ebrupt change to
23 - 33 Dark brown sandy clay (10YR 3/3 m), extremely hard, blocky , few mungeniferous concreticns (<5 mm); clear
change to
3-8 Brown sandy clay (7.5YR 4/4 m), very hard, blocky few carbonate concretions; gradual change to
80 -~ 140 Yellowish brown sandy clay loam {10YR 5/4 m), very hard, blocky , few manganiferous stains; cleer change to
140 - 150 Light yellowish brown sandy clay loam {10YR 6.4 m), very hard,msssive, weathered sandstone included.
Laboratory Deta:
PR BT YA A P 3 N I W e TR K- D e R 2 9 AT TP X 3T ReIE Xxir P
om |15 sl 8 Particle Size $ 0.D. | Exch,Cations B.equiv/100g 0.D. % 0.0, Pro
0-10 | 5.6 50 004 n 46 g 9 10 4.6 .8 34 .056 0.17 .025 26
10-20 | 5.5 3 -002 37 &5 7 11 8 2.8 1.2 15 2.9 [}
23-30 § 7.7 200 .016 34 4 9 17 16 2.4 7.4 .05 3.6 |.015 0D.14 .015 7
50-60 | 8.3 285 025 32 9 4 25 1% 2.2 6.8 05 4.0 |.015 0.16 .018 ?
80-90 | 9.1 680 058 3 35 2 26 15 2,2 8.0 05 5.1 {.012 0.15 021 20
g30-1501 7.7 640 074 33 28 8 31 20 5.6 4.4 3 7.0 23 J
[&6. Wo.] Depth | Org. € Tot, N | Aeld "Bigard | Fepl. K [TF¢ Tu L]
cm ] Extr. P ppe | m.equiv/100 g D.T.P.A, Extr, ppm | ppm
0-10 1.2 119 1.3 0.8
Soil Associatlon: SW - Gn2 Site No. P 15
Great Soil Group: Red Earth Location: Rl block Brigalow Research Station
Parent Material: Alluvium Auvstrelian Map Orid Reference;

Alr Photo Reference:

Topography: Alluviel levee 4Alr Pboto Relerence:
Principal Profile Yorm: an 2.13

Vegetation: Macropteranthes leichhardtii, Bawhinia carremii,
Brachyohiton rupestre

Profile Morphology: Soft surface:
0 -2cm Organic litter

Dark reddish brown light sandy loam (5YR 3/3 m), soft, massive - weak crumb, profuse roots; gradual change to

-9
9 - 20 Dark reddish brown sandy loam (5YR 3/4 m), slightly hard, messive, earthy, profuse worm casts; clear change to
20 -~ 40 Reddish brown sandy clsy loam (5YR 4/4 m), very herd, massive, earthy, some manganifercus comeretions
(<5 om), worn caste; gradusl change to
40 - 50 Reddish brown clay (5YR 4/4 m), very herd, massive, earthy, occasicnsl worm cast; clear change to
50 - 150 Dark brown clay loam (7.5YR 3/3 m), hard, weak structure, profuse carbonate concretions, manganiferous steining
laborstory Data:
FFNO_. Tepth BNeH XD Wols.] 6.5 F.5. 81 ¢ TEC, G k™ L. P X § T ReJd Edr. P
m |1:5 usearl s Particle Stze § 0.D. | Exch.Cations m.equiv/100¢ 0.D. % 0.0. pn
0-10 6.5 50 001 1 52 13 2 17 9.8 2.2 1.0 .25 {.123 0.93 .047 118
10-20 {6.5 105 003 21 45 9 5 18 9.4 2.2 751 52
po-30 |6.2 83 .003 16 49 27 16 7.0 2.0 G .099 0.82 .037 3%
50-60 [ 7.2 140 .005 15 35 B3 20 1%.6 3.4 a5 .4 .027 0.65 .021 18
180-90 | 8.1 140 004 15 41 17 27 21 15.0 4.0 @23 .024 0.76 .021 28
[0-15018.5 410 .034 7 41 16 %JE 21 10,4 7.4 45 1.2 20
T Ro.f Depih| Org. ¢ Tot. N | Aeid Blear® TepT. X Te [T 3] ¥
om 5 Extr. P ppm ®.equiv/100 g | D.T.P.A, Extr. ppe | ppm
p-10 1.3 0.175 3.9 3.3
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So1l Aamocistion: b ~ Dr Site No. P 27
grest So11 Groupt Loeation: Gl block Brigalow Hesearch Ststicn
Parent Material: Sandstone Australian Map Orid Reference:
Topography: Unduleting Plain Alr Photo Heference:
Yogetation: Pasture: Chlorts gayana, Cenchrus oiliaris Principel Profile Form: Dr 2,12
Profile Morphology: herd setting surface. .
0-5cn Dark brown sendy loam (7.57R 3/2 m), slightly hard, messive, earthy; abrupt change to
5-20 Yellowish red heavy clay (SYR 4/6 m) very firm, blocky; gradual change %o
20 - 43 Dark reddish brown heavy clay (5YR 3/6 m) very firm, blocky; gradual change %o
43 - 53 Yellowish dbrown heavy sendy clay (10YR 5/4 m), very firm, blocky; abrupt change to
53 - 60 Weathered sandstone end sandy clay
Lsborataory Date:
B, Wo.] Depth] B E.C.U1;3) ¢L [A.0. Wols,[ €8 F.5. & ¢ CTETC Ca 30 X7 Nav P X LS Aold Extr. P
en 1:5  uSem™ H H Perticle Size ¥ 0.D.| Exch.Cations z.equiv/100g 0.D. % 0.D. Pa
b -5 (5.8 39 004 28 31 15 2 14 7.4 5.8 .3 A %
5-10 5.8 36 004 27 23 14 3% 16 7.8 7.4 W25 L4 8
[0-20 ]15.9 96 006 18 20 2z 5 19 8,4 10.2 .2 3
[0-30 (6.1 120 +006 17 15 0 8 22 9.2 11.6 .15 .é
KO-50 | 7.0 69 004 Fb) 4 w0 61 24 10.2 13,4 15 5
5060 | 7.4 33 .003 - - - - - - - - - 365
andstan
+ No.| Depth] W“"P'{g. 6t N | AeId BIcar® Repl. X TR T ):]
om 1 Extr. P pm | m.equiv/100 g D.T.P.A. Extr. ppm | ppm
p-10 .3 .092
Soil Association: _ Db-Dr Site No. P 28
Oreat Soil Group: location: Gl lane Brigalow Resesrch Station
Parent Material: Sandstone Auetralian Map Orid Reference:
Topography: (Undulating Plain Mr Photo Reference:

Vegetation: Pasture, Chloris gayana, Cenchrus ciliaris Principal Profile Form: [b 1.13

Profile Morphology: hard setiing surface
0-5cem Very derk greyish brown sandy loam {10YR 3/2 m) firm, massive, some menganiferous
concretions (<5 mm); sbrupt change to

5 - 20 Dark brown heavy olsy (10YR 3/3 m); very firm, blocky ; gradual change to
20 ~ 50 Brown heavy clay (10YR 4/3 m), very firm, blocky; clear change to
50 - 60 Yellowish brown sandy clay loam with weathered sandstone

Laboratory Data:

[[a6. Wo.| Depth KU, Wols.[ C.8. F.3. & C] C.EL. Ca W K WP X 3| AT Extr. P
em 1:5 i Particle Size % 0.D.] Exch.Cations m,equiv/100g C.D. % 0.D. OO
0-5 6.6 69 009 - - - - 21 2.0 7.2 5 1.0 . 36
5-10 6.5 95 J012 28 16 U 42 30 10.4 13.4 .3 2.4 7
10-20 | 7.5 165 .015 27 1% 16 43 0 7.6 - 2 2,1 {.027 156 .018 9
20-30 | 8.0 200 <021 28 15 10 47 28 10.0 14.8 2 3.1 1.017 1.08 .013 13
50-60 | 8.6 450 046 41 15 12 32 25 8.4 20 W1 4.1 {.026 0.86 .010 80
Fab. Wo.] Depth| Org. C  Tot. N | Aeid blcarb |  FRepl. K Fe W Tu In b:]
o H Extr. P ppe o.equiv/100 g | D.T.P.A. Extr. pm | ppm
0-10 1.2 0.110 1.4 0.3
Soil Association: Te-Dd-Ug Site No. P 23
Oreat Soll Group: Solodic Seil location: C dlock Brigalow Research Station
Parent Material: Austrelian Map Grid Reference:
w: Undulating Plain Alr Photo Reference:
Vegetation: Woodland Acacia harpuphylla, Casuarina oristata, Euoalyptus Principal Profile Porm: Dd 1.43
oambageana shrub layer Eremophila mitchellii, Geijera parviflora

Profile lb!x_'gholoﬂ: hard setting surface .
- om Very dark greyleh brown sandy loam (10YR 3/2 m), hard, massive, few manganiferous concreticms, few quartzitic
gravels {up to 50 mm); abrupt change to very thin comspicuous dlesch overlying ~

z-23 Very dark greyish brown sandy clay (10YR 3/2 m), extremely herd, coarse blocky (columner?); gradual change to
23 - 60 Brown sandy clay loam (10YR 4/2.5 m), very hard, coarse blocky, numerous carbonate concretions; gradual change to
60 - 76 Yellowish brown eandy clay loem (10YR 5/4 m), hard, structured, few carbonate cancreticns few manganiferous
staing; gradusl change to
7% - 150 Yellowish brown sandy clay loam {10YR 5/4 m), light grey mottle in lower part, hard, structured, few
Laboratory Data: manganifercus stains.
TR, Depth| B EC.(I5T O TA.D. %is.] ¢.5. F.5, s ¢ T X T | Aol Extr. P
em | 1:5 uSmn'i 4 % Particle Size § 0.D.] Exch.Cations m.equiv/100g % 0.D. e
0-10 | 6.3 60 009 AN 45 7 17 16 5.4 4.4 .15 1.2 1.050 0.33 .020 16
12-20 { 7.0 160 022 28 38 5 29 22 4.8 10.6 A5 4.2 4
20-30 | 8.9 570 052 27 % 4 33 22 4.8 12.2 .15 6.3 {.017 0.24 .016 6
50-60 | 9.3 780 .082 29 37 4 20 19 3.6 10.4 Q5 6.4 [.014 0.26 .019 [}
80-90 | 9.2 840 .095 23 44 5 28 19 2.0 10.2 .15 7.5 {.014 0.27 ,008 2
L30-150] 8.4 550 .076 i 41 5 23 1 .2 7.8 W05 4.6 1
fab. Wo.] Depth| Org. ¢ Tot. N | Aoid Blcerb Repl. X F& M [T
em 3 Exte. P ppn | m.equiv/100 g | D.T.P.A. Bxtr. ppo | ppm
0-10 1.0 .098 2,5 0.3
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APPENDIX III

Soil Survey of Brigalow Research Station

by A.A. Webd

(Originally published as Agricultural Chemistry
Branch Technical Report No. 3 1971)



SOIL SURVEY Gr BRIGALOW RESEARCH STATION

by A.A. Webb,
Soils Techuologist

Duxing the 1968-1969 year, a detailed reconnais~
sance soill survey was conducted on the Brigalow Research Station
via Theodore,

METHOD

Detaliled reconnaissance methods were employed
using low altitude colour aerial photos, much ground checking
and selected traverses. A 5 ch, grid survey was employed on
some limited areas. Boundaries have been selected to distinguish
between different soil assoclations and these have been termed
'units'. 8o0il descriptions have been designed to give physical
characteristics of the major soils of the unit.

Soils have been described and classified using
, the factual key {(MNorthcote 1965). The colour aerial photos were
approximately 20 ch, to the inch and were of considerable assis-—
tance for delineating boundaries of units. Large areas which
are still uncleared, notably those on the western and eastern
side of Roundstone Creek and on the northern boundary have a
slightly lower reliability of mapping than clecarec areas. This
i3 due to the difficulty of access and the complexity of soils
in what appears to be a simple photo pattern., The accompanying
map 1s not drawn accurately to scale as it was compiled from all
the separate photos covering the Station.

The area mapped is part of the Highworth and
Thomby ILand Systems (Speck ct.al. 1968). It is also mapped as
units CB4 and 8316 of the Atlas of Australian Soils sheet 4
(Isbell et al 1967). )

The geology is descyribed in the 1:250,000 Geolog-
ical Series for Baralaba, Qld. (1966). On the geological map
the Research Station is shown as mainly soil and alluvium over-
lying the Triassic, Moolayember formation. A small part of the
Station is mapped as Moolayember formation which 1s lithic sand=-
stone, grey shale, conglomerate, and plant fossils.

In general, there are four mailn types of land on
Brigalow Research Station:

1, Very gently undulating plalns with gilgaied and non-
gilgaied clays.

2, Alluvial plains with clays and silty duplex soils.

3. Hard setting loamy surfaced duplex soils often with
quartzitic gravels.

4, 'Softwcod areas' with loamy and sandy brown and red
earths and loamy duplex soils with deep A horizons.

SCILS

A map showing units 13 attached. The scale is
approximately 20 ch. to 1 in. The soil units as mapped are dcs-
cribed in Appendix 1. A iist of the units occurring is shown
in Table 1,
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Table 1

Mapping Units of Brigalow Research Station

Ug Dy-Db Dy
Ug=-Uf Dy-Dd Ug~D
Dd~-Ug Al-Dd Db
Ts~-Dd Tg~-Dd-Ug Gn2
Ts-Dy SW~Db Dy3
Um Gil Ug Al-Ug
Db-Dr Dy-Ug Dd-Db
Dy2.8 S5W-Gn2

Ug-Dd-Db Uc

There are very close similarities between several
of the soils described ir the various units. This applies es~-
peclially to the Dd, Db and Dy soils; in most cases the principal
profile form of these soils in the different mapping units is the
same, However, distinctions have been made using the following
criteria as general guides. These were not included Jn the
classification as a further numeral,

(a) depth of A horizon

(b) texture of A horizon

(¢) relative presence of gravels

(d) rpresence of carbopate concretions in cthe profile
(¢) degree of gilgai development

(f) depth of so0il profile

(g) associated soils

Units Dy-Db, Dd-Db, Ts-Dy are similar in many re-
spects, and the principal profile forms are often the same, Unit
Dy~Db generally has slightly coarser textured A horizons; there
may be small areas of cracking clays 1in the Dd-Db unit which are
not present in the Dy-Db unit. There appear to be more dark B
horizons in.Dd-Db than 1in Dy-Db. Ts~Dy has associated shallow
loams and sandstone outcrops not found in the other two units.
Units Dy-Db and Db have been separated because gravel 1s not as .
common‘in Db as it may be in the Dy-Db; however, the profile forms
may be the same. Db and SW-Db have been differentiated on the
overall thickness of the A horizon; textures may be slightly
coarser in the SW-Db. Unit Ug has some gilgai development scat-
tered through it but not to the same degree as in unit Gil Ug.

It 1s interesting to note that almost every pro-
file examined on ‘the Station had carbonate-.concretions somewhere
in the profile. 1In the duplex soils, the zone of carbonate ac-
cupulation 1s fairly constant at the 18 to 30 in. interval.

All or most of the clays and duplex soills had
small manganiferous concretions in the profile.

All duplex soil units with the exception of unit
Dy have soils with a conspicuously bleached A2 horizon and a
very hard B horizon as the dominant soil; gypsum was encountered
at only a few of the classification sites in the non-cracking
and cracking clay units.

The units of the Highworth and Thomby Land Systems
which are equivalent to or approximate to the units ag mapped
are given in Table 2.
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TABLE 2

Land System Units Comparable to Mapning Units on

Brigaloyy Resgearch Station

Highworth L.S. Mapping Unit(s) Thomby L.S. Mapping Unit
Unit 2 Dy~Db,Dd~-Db ,Ts~-Dd Unit 1 Gn2

3 Ug, Dy-Dd,Ts~Dd-Ug 3 Db

4 Ug,Ug~Dd-Ddb 5 Ug~-b

5 Db~Dr,Ts~Dy 6 Dy3

6 Gil-Ug,Dy-Ug,Ug-Uf 7 Ug-D

7 SW-Db,SW-Gn2 9 Dd-Ug

8 Dd-Ug, Dy 10 Al-Dd

9 Dy2.8,A1-Da

10 Ue

LAND UTILIZATION OF UNITS

The major agricultural units on the Research Station
are unit Ug and unit Gil-Ug. Parts of Ug have limitations imposed
on them by occcasional gilgais; however, the numbcr and development
of these gilgais do not present the problems which occur with Gil-
Ug. The pricipal soils of these units are deep, dark, cracking
clays. These have very good moisture storing capabilities, but
due to their high clay content are not able to take advantage of
light falls of rain, Unit Al-Ug has very dark cracking clays form-
ing an alluvial plain. It has only a few gilgails in isolated
areas and appears to be excellent agricultural land.

The gilgal complex of unit Ug-D is not gemnerally
suited to cultivation; some parts where the gilgal development is
comparatively weak may be suitable, provided the associated duplex
soils do not cause a complex soil pattern. Units Ug-Dd-Db, Ts-Dd-
Ug appear sultable for cultivaticn if care if taken in management
and the associated duplex solls are not cultivated too frequently.
Some of the dark duplex soils have very shallecw A horizons and
these appear to be suitable for cropping. Erosion could be a
problem,

The inherent difficultics of dealing with 2 soil
complex may make cultivation of the wnits unattractive, Differ-
ential moisture storage and working moistures of the soils can
cause problems in establishment and time of maturity of a crop.

The alluvial units Al-Dd and Dd~-Ug are not idesal
for cropping; the many difficulties associated with the silty
nature of the surface horizouns of the soils make them inhcspitable.
However, with very limited working the units could be very useful
for pasture production,

The 'softwocd units' SW-Gn2, Gn2 SW-Db could be
suitable for cropping provided cultivation 1s kept to a minimum ~
the light texture, lack of structure and the occasional slope may
provide problems. Moisture storage could well be limiting except
under very goocd conditions. These soils do have the advantage of
responding quickly to comparatively light falls of rain and for
this reason may be useful for a fodder crop. The solls are suits
able for pastures with the reservation that thke sandier sites heve
moisture limitations.

The loamy duplex soil units Ts-Dy, Ts-Dd, Dy~-Tb,
Dy, b, Dd-Db, and Db-Dr mey be classed as very similar with re-
spect to usage., Gravel may be present in varying amounts in most
units - A horizons are hard setting and massive, and B horizons
are usually very hard and sometimes columnar. They have poor
workability, are prona to erosion and have poor moisture penetrat-
ion due to surface sealing. The solls are not suited to regular
cropping, but are well suilted tc pasture production. Soills of unit
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Dy3 are sandier and have deeper A horizons, but are of limited -
value for cropping.

Isbell, R.F. (1962} - Scils and Vegetation of the Brigalow Lands,

Eastern Australia, Soils & Land Use Series No. 43.
Div. So0ils €.S.I.R.0. Aust.

Isbell, R.F. Thompson, C.H., Hubble, G.D. Beckmann, G.G. and
Paton, T.R. (1967) -~ Atlas of Australian Soils, Sheet 4,
Brisbane - Charleville - Rockhampton - Clermont Area.
With explanatory data, (C.5.1I.R.0. and Melbourpme Univ. Press:
Melbourne).

Northcote, K.H. (1965) - A factual key for the recognition of
Australian soils. C€.5.I.R.0., Aust. Div. Scils Div.
Rep. 2/65.
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forn tex-
tured
cracking
clays

"brown or dark greyish brown medium clay,

small polygonal plates as surface dries,
surface 2 to 4 in. very dark grey,

The

very dark greyish
crumb to fine
blocky, hard (dry) friable (noist), some quartzitic
gravel 1 te 2 in. on surface and in profilc;

carbonate cften occcurs on the surface. At depth, grades
to brown, yellowish brown or greyish brown often with
yellowish brown or éark brown mottles, heavy clay,
blocky, very hard (dry), plastic (moist) carbonate

nay occur throughout but generally in the upper 36

in. of the profile. Soil often more than 5 ft. decep.
S0oil reaction is alkaline at the surface and acid

in the lower part of the solumn.

Principal profile forme:; Ug5.25, Up5.24, Ug5.16,
Ug5.15, Ugh.22, Ug5.23, Ug5.13

Very gently un-
dulating plain
with occasional
gilgais

Unit Dominant Horizon Characteristics of Dominant Soils Land Form- General
Syzbol| Scils
Vg Dark uYni- Self mulching, cracking, thipn surface crust breaks into

In some area, notably
J Block, G bloek,
nursery, and eastarn
end of the reference
arza the soil is less
than 5 ft.deep. It
1s underlain by
weathered or unweath-
ered sandstone.
Associated are thin
surfaced loamy duplex
soils of unit Ts-Dad-
Ug



;Unit . Dominant |Horizen Characteristics of Dominant Sodils Land Form. General
‘fSymbol Soils

gil Ug |Unifornm Mound ~ self mulching, cracking surface 2 to 4 in., Nearly level »lain Associated on
) textured

very dark greyish brown, very dark grey, dark greyish
brown or dark grey redium or heavy clay, crumbh to fine
blocky, very hard (dry), friable (moist)gradual change

at depth te brown, grey brown or grey heavy clay, blocky
or coarse blocky, very hard (dry), carbonate usually in
upper 3 ft., reaction trend 1s acid, pH 5 to pH6 at depch.
Principal profile forms: Ug3.25, Ug5.24.

Sshelf - cracking, organic litter, surface 2 to 5 in.
vaery dark grey, dark grey or very dark greyish brown
mediun or heavy clay, crumb or fine blocky, very hard
(dry). At depth grade to grey, grey brown or brown
heavy clay similar to lower parts of soils on the mound,
reartion trend acid.

Principal profile forms: Ug5.24, Ug5.25, Ugh.15

with normal aad tanpk
form of gilgai micro-
relief, shelvaes vary
in shape from roughly
circular to elongate
12 to 60 ft. long.
Vertical interval

1 tc 4 £t.

the mounds are
loawmy duplex
soils of unit
bbb, 2nd uni-
form textured
non~cracking
clays of unit
Ug~UL




Unit Dominant Hoxizon Characteristics of Donminant Scils Lznd Forw General
Symbol Soils
Ug-Ut Uniform A Mounds - non-cracking clays with weak horizonagien, Sur—-jNearly Jevel plain |Associated
textured, face 8 to 10 in. Zdark greyish brown medium clay, fine with rormal gilvai |some loany-duplex .
non-crack=- blocky, slightly herd or hard (dry), carbonate ususllyatimicrozelief, ver~- scils of SW-Db
ing clays the surface and in the profile, diffuse boundery with B.jtical interval :
and uni- B Dark greyish brown, greyish brown or dark brown medium 1 t0 6 ft,
fernm or heavy clay, blocky, hard or very hard (dry), may grade :
textured to brown or greyish brown clay, carbonate abundant in 30 -
cracking to 36 in. zone, gypsum may be present.
clays, . . o
? Principal profile forms: U£f6.33, Uf6.31
él Shelf - dark unifern cracking clays ¢f wvanit gil~Ug
T2-D Dark uni- Mound - There are no clecarly defined seoil horizons. Nearly level plain { In isolated
form tex-~ Surface 1 te 3 in. are dark grey, dark greyish brown or |with giligai micro- | are loamy sur-
tured very dark brewn medium or heavy clay, fine granular, relief~normal and faced duplex soils
cracking very hard (dry), few small manganiferous concretions. tank form; 12 to of unit Db.
clays At depth grades to greyish brown heavy clay with fine 60 ft. long and
diffuse rust coloured wottle, blocky or ccarse blocky vertical interval
very hard, moderate carbonate in upper 2 ft., soil more 1 to 4 ft. -
than 5 ft. deep.
4
% Principal profile forms: UgS5.24, Ugh.35
!
i Shelf - Usually an organic litter and thin Ao. Surface
1 to 3 in. very dark grey or dark grey medium cr heavy
clay, crumb or fine granular hard {dry), at cpth grading
to greyish brown heavy clay, blocky, very hard (dry), car
bonate often absent.
Principal profile form: Uu5.24
Um Shallow
loams

Derk breown or very dark greyish brown sandy loam, 8
10 in., massive, earthy, hard {(dry).
Principal prefile forms: Umb5.41, Um5.51

to

Broad crests with
cutcropping sand-
stone.

Associated are
shallow soils of

unit Ts-Dy



Unit

Doninant

Horizon

Characteristics of Dominant Soils

Land form. General

Symbol} Socils

Ts-Dd-1 Loany Al Bard setting, some quartzitic gravel, very dark grey, very Plain Some weak gilgai,

Ug surfaced dark greyish brown or dark greyish brown sandy clay loem, 2 micro relief. Associat-
duplex to 6 in., massive, hard (dry), abrupt boundary with A2, ed are dark unifernm
s50ils with *A2 Conspicuously bleached, very light grey sandy loam or sandy textured non- cracking
dark clay clay loam, % in., massive, hard, abrupt boundary with B, clays of unit Ug-Uf and
3 horizon B Very dark grey of very dark greylsh brown medium or heavy S:aCkigiecigii girgnlt

clay, blocky, very hard (dry), in upper part. At depth, e ¥ .
N . . faced duplex soils sin=-

grades to darvk greyish brown and yellowish bLrown clay, ilar to cominant soile

coarse blocky, very hard (dry), carbonate profuse in 10 oceur B

to 30 in. zone. Principal profile form:

Principal profile forms: Dd1.43; DA1,13, Dy2.43 Dd3.13

* A2 may be absent

Dd-Ug Loamy sur- Al Hard setting, very dark greyish brown or very dark brown Allyvial Associated are very
faced silty clay loam, Z to 8 in., usually massive but weak finc plain with [dark cracking clays
duplex blocky may occur where erganic matter is high, hard (dry), some nor- of unit Al-Ug
soils abrupt boundary with A2, mal gilgxs
with dark *A2 Consp.cucusly bleached, very light grey fine sandy clayv
clay loan approximately 1 in., hard, massive, abrupt Bocundary
B horizon with B.

B

Very dark grey or black medium to heavy clay, blocky,
very hard, carbomnate in top I8 in.
Principal p wfile forms: Dd1.43, with lesser Dd1.13

* A2 may be absent




Unit Dominant Horizon Characteristics of Dominant Soils Land Forn General
Symholi Soils
Al-Dd Loanmy Al Hard setting, dark brown, very dark btrown or very dark Alluvial On slightly higher
surfaced greyish brown silty clay loam or fine sandy clay loam; plain sites B horizon may
duplex 5 to 11 in., massive, hard (dry), abrupt boundary with A2. Le sandy medium clay.
soils A2 Conspilcucusly bleached, greyish brown silty clay loam or
with dark fine sandy clay loam, up to 2 in., massive, hard (dry),
clay B abrupt boundary with AZ,
horizon Very dark grevish brown or dark brown medium or heavy clay,
blocky, hard (dry). At depth, change to brown or grey brown
light clay, blocky, very hard (dry), carbonate present.
Principal profile forms: DdAd1.,43, Dy2.43, DL1,43
Dy2.8 Sandy Al Hard setting dark greyish brown, greyish brown or brown Alluviel Associated arc similar
surfaced sandy loam 18 tc 24 in., massive, earthy, slightly hard levee soils with blocky B
duplex (dry), abrupt boundary with A2, horizon, these scils
soils A2 Conspicuously bleached, white or very light grey, sandy tend to be nearer the
with a loam, 1 to 4 in., massive, slightly hard or hard, abrupt back slope of the lewe.
massive boundary with B, | Frincipal profile foms
B hor- B Dark brown cr yellowish brown sandy clay loam or heavy DL2.42, and Db1,42
izon

sandy clay loam with grey or dark yellowish brown fine
mottling, massive, earthy, very hard, some carbonate
concreticns may be present at depth.

Reaction trend usually neutral.

Principal profile forms: Dy3.82, Dy3.83, Dy2.82




Tnit Donrninant Horizon Characteristics of Doninant Soils Land Form General
Synboll Secil
£i-Ug Very dark, No clearly defined socil lLiorizons, self mulching, erackingjAlluvial plain-
unifornm Surface 2 to 3 in. verv dark grey medium clay, concret- with some
textured, ions. normal gilgais
cracking At depth, gradual change tc dark greyish brown heavy clay
clays with diffuse brown nmottle, btlocky to coarse blocky, very
hard (dry).
S0il more than 4 ft. deep.
Principal profile form: Ug5.1l6 4
Ly3 Sandy Al Havd setting, dark brown te brown, loany sand to sandy Undulating land | Soils in higher parts
surfaced loam, 11 to 24 in. thick, cowmmonly 12 to 15 in. massive, |with broad of unit show little
texture siightly hard (dry), ironstome concretions (% in.) in crests and lonz | or no mottling soils
centrast lower part, abrupt boundary with A2. slopes in lowe rsites usua-~
soils AZ

trd

Conspicuously blcached, pale brown or very light grey
lcamy sand to sandy loam, 1l to 2 ia. thick, massive,
slightly hard, ironstone concretions (% in.) abrupt
btcundary with B,

Yeliowish brown, brownor greyish browna sandy clay or
clay, often dark yellowish brown, yellowish Lrown,
brown yellowish red or greyish brown mottle, tlocky,
very hard (dry). &t édepth, sandy clay; reaction usu-
ally alkaline

Principal profile forms:

Dy3.34, Dy2.43, Db2.43
Db1.43

11y mottled and
greyer

e
i




Y

clay loam, massive, hard to very hard (dry), carbonate com-
mon.
Principal profile forms:

DAl. 43, Dy2.43

Pni Dominant | Herizoen Characteristics of Dominant Soils Land Form General

$yuwbol Soils

Ly Loamy A Hard setting, very dark greyish brcwun sandy loam or occasion- jAlluviail
surfaced ally clay lozm, 4 to 6 in., massive,slightly hard (dry), abruptdterrace (?)}| Oa eastern bank of
duplex boundavy with B Roundstone creek
:ztis B Dark greyish brown or very édark greyish brown hecavy clay or
7 Y .
dark heavy sandy clay in.upper part, blecky, very hard (dryl. _

B“ Lower part brown or vellowish broown heavy sandy clay loam,
blocky, very hard (dry), profuse carbonate in 10 to 30 in.,
zone.

Principal profile forms: Dy2.13, nal.l13,

v -Dd Loany Al Very dark grey sandy clay loam or clay loam, 1 teo 2 ia., Plains of Often treeless,
duplex rassive, very hard (dry), abrupt boundary with A2 limited polygonal cracking
ccils A2 conspicuounsly ‘bleached wery light gsrey sandy clay loam, very size. often evident at
with thin % in., massive, very hard, abrupt boundary with 3. surface. Associated
ver - .
th;n 2 B Very dark grey cr very dark greyish brown heavy clay blocky, are dark cracking
and very hard (dry), very swmall manganiferous concretions im clays of unit Ug.
dark B upper part. At depth, grades tc dark greyish brown heavy sandy



Unit Dominant | Hoxrizon Charactexristics of Dominant Soils Land Form General
Symbol] Soils
Dy-Ug Loany Al Mound - hard setting, dark brown to very dark greyish brown Gently undulat- | Associated are
surfaced sandy clay loam, 3 to 6 in., nassive, hard, small mangani- ing plain with uniform textured,
duplex ferous concretions up to % in., abrupt boundary with gilgai micro- non-cracking
soils *A2 Conspicuously bleached, very thin %in,abrupt boundary with relief vertical| clays of unit
B. A interval 1 to 5| Ug-Uf
B Yellowish brown, greyish brown or very dark greyish brown ft.;
clay, blocky to coarse blocky, very hard (dry), carbonzte at|horizontal

depth.

Principal profile forms: Dy2.43, Db1l.43, Dy2.13, D41.,43

% A2 occasionally absent

interval 3) ft.

Dark uni+
form
cracking
clays

In shelves and depressiors are cracking clays; these are
described in unit gil Ug

Principal profile forms: Ugi.24, Ug5.25,

Ug5.28, Ug5.16,
Ugh.15,

Spread scross
this unit in a
SE-NW direction
is a belt of ex-
posed quartzitic
rocks: these
rocks prevent any
possibility of
cultivation in

the south eastem

corner of the
unit.



Uoit Peminant | Horizon Characteristics of Dominant Soils Land Form General

Syabol| Soils

b Loamy Al Hard setting, brown to very dark brown sandy loam, occasion- Gently Associated are dark-
surfaced ally sandy clay loam, 6 to 9 in. thick, massive, slightly hard{ undulating jer surfaced texture
texture to haré (dry), clear boundary with A2, land contrast soils with
centrast AZ#® Conspicucusly hleached, pale brown to very pale brown sandy \very dark B hori-
soils icam, 1 in. thick, massive, slightly hard (dry), 2brupt bound- jzon - usually in

ary with B. ‘1ower sites of unit.
B Yeliowish brown, brown or dark brown medium to heavy clay din !Small areas of unit

2 ) . A Ug~D may oceur

upper part, grading to brown light clay, sandy clay or clay :

loam at depth, blocky, very hard (dry) small manganiferous con- :

cretions (1/8 in.), carbonate below 18 in, {

Principal profile forms: Dbl.43, Dy2.43, Dbl.13 (solodized ’

solonetz),

* A2 may be absent !

Tg~Dy Loany Al Haxd setting very dark greyish brown to dark brown sandy leoam,! Undulating !Associated on -crests
gurfaced 3 to 10 in. thick, massive, hard to very hard (dry), clear land with are gshallow broun to
texture boundary with A2. broad crestsjvery dark brown
contrast A2 conspicuously bleached, very pale brown or light grey sandy and long sandy loams of unit
goils lcam,« 1 in. thick, massive, hard, abrupt bcundary with B. slopes; Um

B Very dark greyish brown to dark brown medium to heavy clay occasional
13 to 30 in. thick, may have yellowish brown, brown or reddish| exposed
brown mottle, blocky to prismatic with columnar, very hard, sandstone
(dxy). rocks

Reaction trend at depth is alkaline, carbonate at depth.

Principal profile forms: Dy2.43, Db2.43, Dd1.43, Dy3.43,
Db1.43




Unit

Dominant

Horiz?n

Cliaracteristics of Dominant Soils

Land Form General
Symbol | Soils
Db~Dr izi?ZCEd gZ?rall depth to weathering rock 10 to 42 in.,usually 18 tc Broadly. Associated on crests
duplex Al Hard setting, very dark greyish brown to dark brown sandy loanm undulatlyg way be shallow loars
soils or light sandy clay loam, 4 tc 5 in., thick massive, hard to land with of unit Um
with very hard (dry), clear boundary with A2, gentle
dark A2% Conspicuously bleached, light grey to pale brown sandy loamn, slopes.
brown B 1 in. thick, massive, slightly hard to hard, abrupt boundary Sandstone
horizon with B. outcrops
B Dark brown to reddish brown medium to heavy clay, blocky, occur.
hard to very hard (dry), carbonate often in lower part.
Principal profile forms: DAl.12, Dbl.42, DL1.43, Dr2.43,
pr2.12, Db1.13, Dy2.12, Dbl,22, BAl,13, Dy2.42
* AZ often absent ,
Ts-Dd Leoany Al Hard setting very dark greyish brown sandy loam to clay loam, Lowest sites|
surfaced 2 to 10 in., massive, hard (dry), abrupt boundary with A2. in gently
duplex A2 Conspicuously bleached, pale brown to very light grey sandy undulating
soils leam <1 in., massive,hard, abrupt boundary with B. lan2,
with B Very dark greyish brown, very dark hrown or dark greyish particularly
very brown medium to heavy clay in upper part, may have reddish in .drainage
ﬁar? B brown or greyish brown mottle, columnar bresking down to lines
orizon

blocky, very hard {dry), in the lower part greyish brown

or brown sandy clay or sandy clay loam, blocky, very hard (dry),
abundant carbonate.

Principal profile forms: Dd1.43, Dy2.43, pdl.33, Ddl1.13,
Dy 3.43, Dbl.432, Dy2.13.




Unit Domirant | Horizon Characterigstics of Dominant Soils Land Form General
Symbol | Soils
Dd~-Db Loany Al Depth of soii is 20 te 40 in. overlying sandstone; hard setting Gently-
surfaced with reddish brown quartzitic gravel up to 2 in. size, very undulating| Gravel s¢rewn. As~
duplex dark greyish brown to dark brown sandy clay loam or clay loam 3 sociated are areas
soils to 6 in., massive, hard (dry), abrupt boundary with AZ, of dark uniform
with xA2 Conspicucusly bleached, very pale brown to very light grey sandy textured non-crack
vervy loam <1 in., massive, hard, abrunt boundary with B. ing clays of unit
dar% B B Very dark greyish breown, very dark grey or very dark brown heavy ¥ Uf-Ug and seft sur
clay in upper part, blccky, very hard (dry), small manganiferous faced duplex soils
concretions. In lower part grades to yellowish red, brown or sipilar to dominan
dark yellewish brown sandy clay lozam, blocky, haxrd "~ (dry), car- soils.
bonate below 12 din. Principal profile
Principal profile forms: Ddl.43, DAl.13, Dbl1.43 g?rms‘ uge.32, U£6
i, in the clays,
% A2 may be absent and DA3.33, DdA3.43
in the duplex soil
e Deep
sands Al Dark brown sand, 4 to 6 in., massive, soft (dry), loose, clear Alluvial
boundary with A2, levee
*A2 Dark brecwn ox brown sand, 21 to 26 in. thick,massive, soft (dry),
diffuse boundary with B.
B

Brown or ysllowish brown sand, massive, earthy, soft (dry).
U

Principal cb .22, Ueb.21

profile forms:

* A2 may be absant




Uait Dominant Horizcn Characteristics of Dcminant Soils Land Form Cenerzl
Symbol | Soils
Ly~-Db Loamy Depths of scil varies from 18to 36 in. or more overlying sand~ | Gently Gravel strown.
surfaced stcne. undulating
duplex Al Hard setting cften with raddish brown quartzitic gravels up to | tc undulate-
soils 3 in. size, dark brown to very dark greyish brown sandy loam, ing
with occasionally sandy clay locam, 4 to 10 in. thick, massive,
dark B slightly harxrd to hard, some mangasniferous concreticns, abrupt
horizon boundary with AZ,
A2 * | Conspicuously bleached, light grey to very pale brovn sandy
leam <1 in. thick, massive, slightly hard, some wmanganiferous
concretions, abrupt bourdary with B.
B

Very dark greyish brown, dark greyish brown, very dark brown
or brown sandy medium clay or heavy clay, mey have yellowish
brown, reddish brown or dark yellowish brown wmottles, column-
ar breaking down to ccarse blocky or blocky; very hard (dry),
small manganiferous concretions, carbonate below 18 in. Lower
part brown, dark greyish brown or light olive brown light

clay or sandy clay lcam, blocky, hard or very hard (dry), car-
bonatz usually abundant.

Princ.pal profile forms: Py2.43, Ddl1.43, Du1.43, Dy3.43,
Dd2.43, Dy2.13, DE1.13, Dy3.42

*# A2 may be absent




Urnit Dominant Borizon Characteristics of Dominant Soils Land Form General
Symbel | Scoils
Gni Sandy red A Dark brown or dark reddish brown loamy sand, 6 to 8 in., mas~- Undulating|Sn uppe 2slopes and
sarths sive, soft {dry), clear boundary with B. land crests are sandy red
Bl Dark reddish brown or dark red sandy laom, 18 to 22 ian., nas~ earths, asscciated cn
sive, earthv, scft {(dry), 1iffuse boundary with B2. Yower slopes and mar-
B2 Dark red or vellowish red sandy clay loam, more than 12 in., gins of the unit are
massive, earthy, slightly hzard to hard (dry), reaction trend sandy surfaced duplex
is neutral. soils. These are
1 i + i e
Principal prefile form: €Gn2.12 ziiliiilzoaghinizﬂ5§3
but have a thinner
Al and may have water
worn gravel ian the
upper part.
fw-6n2 | loamy red A0 Hay have thin litter layer
and darl browa, reddish brown or dark reddish brcwn loamy sand £liuvial
breown to sandy bar, 4 to 8 in. usuvally massive, although surface levee(?)
carths 2 to 3 in. may have very weak crumd, soft (dry), diffuse
boundary with 3B.
Bl Dark greyish brown to reddisk brown sandv elay loam, nassive,
earthy, havrd {dry), diffusa boundary tr next horizon.
B2

Reddish brown, brown or vellowish Lrown hezvy sandy clay
loam or sandy clay, nassive, earthy, verv hard (dry), small
manganifercus concretions, p wfuse cambcnate Lelow 22 in.
Ucecasionally structured clays underly this zone.

Principal profile forms: Gn2.43, GnZ.13




Unit Dominant Borizon Characteristics of Dominant Soils Land Form General
Symbol| Soils
SW~Dh Loamy Ac If Present <1 in. Gently ASS'JCiate{i are sone
surfaced Al Hard setting, very dark greyish brown, very dark brown, dark undtulating| sinilar soils which
duplex brown or brown sandy lecam, 5 to 22 in., commonly 9 to 12, land havz a scft surfacs.
soils massive, slightly havd {(dry), clear boundary with A2, ) Primcipal prefile
A2 Conspicuously bleached very pale brown sandy loam, <1 in., forss: DPbL3.43, DL3.L.
may be only very thin line on top of B, abrupt houndary with Dd3.33
B.
B Very dark greyish brown, very dark breown, dark Lrown, brown
or yellowish brown heavy sandy clay to medium heavy clay, %locky
very hard {(dry), small manganiferous flecks. At depth, grades
to trown or yellowish trown clay loam or sandy clay loan,
manganiferous concreticns may occur, carvonate usually abundant
beleow 20 din.
Prineipal profile fcrms: DL1.43, Dy2.43, DJl.43, Dy2.13,
bh1.13, D41.13
Ug-Dd- | Dark Soils of unit Ug Gently Intimately associat
Db unifora Principal profile form: Ug5.24 undalating ed.are loamy duplex
cracking iand soils of upit D3&-D%,
clays

quartzitic gravels
strewn on surface.
Principal profile
forms: Ddadl.43,
Dbl.43



