
DEPARTMENT OF AGRICULTURE

SOILS OF PART OF THE KALKEE PLAINS

BY

N S BADAWY
SOILS OFFICER

SOILS SURVEY REPORT NO 53
MARCH 1977



TABLE OF CONTENTS

SECTION 1 - SCOPE AND PURPOSE OF INVESTIGATION .......................................................5

1.1 Introduction ..............................................................................................................................5
1.2 Purpose and Use .......................................................................................................................5

SECTION 2 - GENERAL INFORMATION ABOUT THE AREA...................................................6

2.1 Area and Location ....................................................................................................................6
2.2 Climate .....................................................................................................................................6

2.2.1 Rainfall .................................................................................................................................6
2.2.2 Temperature and Evaporation...............................................................................................8
2.2.3 Frosts ....................................................................................................................................9

2.3 Vegetation.................................................................................................................................9

SECTION 3 - LAND USE AND MANAGEMENT ...........................................................................10

3.1 Soil Fertility and Crop Rotation..............................................................................................10
3.2 Effect of Soil Properties on Land Use ....................................................................................10

SECTION 4 - MAPPING UNITS........................................................................................................11

4.1 On the Soil Type Map ............................................................................................................11
4.2 On the Soil Association Map..................................................................................................11

SECTION 5 - SOIL TYPES ................................................................................................................12

5.1 Kalkee Clay Microscale Complex – Kc .................................................................................12
5.1.1 Kalkee Clay – Soil 1 (Kc-1) ..................................................................................................12
5.1.2 Kalkee clay – Soil 2 (Kc-2) ...................................................................................................13
5.1.3 Kalkee Clay – Soil 3 (Kc-3) ...............................................................................................13
5.1.4 Kalkee clay – Soil 4 (Kc-4) ................................................................................................14
5.1.5 Kalkee clay – Soil 5 (Kc-5) ................................................................................................14
5.1.6 Minor Variations.................................................................................................................15

5.2 Murra Warra Clay Complex – MW c .....................................................................................15
5.2.1 Murra Warra Clay – Soil 1 (MWc-1) .................................................................................15
5.2.2. Murra Warra Clay – soil 2 (Mwc-2) ...............................................................................16
5.2.3 Minor Variations.................................................................................................................16

5.3 Murra Warra Duplex Soils......................................................................................................17
5.3.1 Murra Warra Sandy Loam (MWsl)......................................................................................17
5.3.2 Murra Warra Sandy Clay Loam (MWscl)............................................................................17
5.3.3 Minor Variations.................................................................................................................17

5.4 Minor Soil Types ....................................................................................................................18
5.4.1 Minor Soil Type 1 (MT-1)..................................................................................................18
5.4.3 Minor soil Type 3 (MT-3) ..................................................................................................18

5.5 Transitional Profiles ...............................................................................................................19

SECTION 6 - LANDSCAPE UNITS AND SOIL ASSOCIATIONS ...............................................20

6.1 Landscape Units .....................................................................................................................20
6.1.1 Very Gently Undulating Plain ............................................................................................20
6.1.2 Ridges and Low Rises ........................................................................................................20
6.1.3 Shallow Depressions...........................................................................................................20
6.1.4 Lakes and Lunettes .............................................................................................................20

6.2 Soil Associations ....................................................................................................................21
6.2.1 Kalkee Association .............................................................................................................21
6.2.2 Murra Warra Association ...................................................................................................23

6.3 Relationship Between Soil Types, Soil Associations and Landscape Units ...........................23

SECTION 7 - PHYSICAL AND CHEMICAL PROPERTIES........................................................24

7.1 Soil Inclusions ........................................................................................................................24
7.2 Chemical Properties................................................................................................................24

7.2.1 pH .......................................................................................................................................24



7.2.2 Chloride and Electrical Conductivity (E.C.).......................................................................24

SECTION 8 - SOIL RELATIONSHIPS.............................................................................................26

8.1 Relation to Earlier Surveys.....................................................................................................26
8.2 Soil Classification...................................................................................................................26

REFERENCES .....................................................................................................................................27

LIST OF FIGURES

Figure 1 – Locality Plan .......................................................................................................................4
Figure 2 - Distribution of the annual (30 years’ average) rainfall for Dimboola, Warracknabeal and
Horsham ...............................................................................................................................................6
Figure 3 – Landscape units in the Kalkee area ...................................................................................19
Figure 4 - Idealised arrangements of the soils in relation to landscape units......................................20
Figure 5.  Relative areas of component Landscape Units in the Soil Associations. ...........................22
Figure 6a – Mean depth distribution of chloride for the three major soil groups ...............................25
Figure 6b - Mean depth distribution of electrical conductivity for the two major clay soil groups....25

LIST OF TABLES

Table 1 - Average monthly rainfall, effective rainfall* and rainfall intensity at selected stations
within or adjacent to survey area ..........................................................................................................6
Table 2 - Temperature and evaporation data for Horsham ...................................................................8
Table 3 - Soil types, soil associations and landscape units.................................................................23
Table 4 - Early surveys and descriptions of mapping units relevant to the Kalkee area.....................26
Table 5 - Great Soil Group and Factual Key Classification of soil types ...........................................27

APPENDICES

APPENDIX I - DEFINITION OF SOIL TERMS .............................................................................28

APPENDIX II - DISTRIBUTION OF MAPPING UNITS AND SOIL TYPES AREAS 0F
MAPPING UNITS ON THE SOIL TYPE MAP ...............................................................................31

Table 6 - Areas of mapping units on the soil type map. .................................................................31
Table 7 - Distribution of the soil types ...........................................................................................31

APPENDIX III - SITE AND SOIL DESCRIPTIONS AND ANALYTICAL DATA FOR
REPRESENTATIVE PROFILES.......................................................................................................32

Kalkee Clay – Soil 1 (Kc-1) ...............................................................................................................32
Kalkee Clay – Soil 2 (Kc – 2).............................................................................................................33
Kalkee Clay – Soil 3 (Kc-3) ...............................................................................................................34
Kalkee Clay – Soil 4 (Kc-4) (Two Sites) -Site A (In Kc-gp Mapping Unit on the Soil Map)............34
Site B ( in com 111 mapping unit on the soil map). ...........................................................................35
Kalkee Clay – Soil 5 (Kc-5) ...............................................................................................................36
Murra Warra Clay – Soil (Mwc-1) ......................................................................................................37
Murra Warra Sandy Loam (Mwsl) ......................................................................................................38
Murra Warra Sandy Clay Loam (Mwscl) ............................................................................................39
Minor Soil Type 1 (MT-1) .................................................................................................................40
Minor Soil Type 2 (MT-2) .................................................................................................................40
Minor Soil Type 3 (MT-3) .................................................................................................................41

APPENDIX IV - SOIL SURVEY METHODS...................................................................................42



SECTION 1 - SCOPE AND PURPOSE OF INVESTIGATION

1.1 Introduction

This report describes soil survey of an area representing approximately 1,500 square kilometres
bounded by Dimboola, Horsham, Rupanyup and Warracknabeal, in the Wimmera Region of Victoria
(see Figure 1).  The region produces about 40 per cent of the State’s crop every year, with an average
yield of approximately two tonnes per hectare.

General information, including location, climate and vegetation of the area, is outlined in some detail.
Land use and management, with particular reference to soil fertility-crop rotation relationships and the
extent to which soil properties in the area affect land use, are considered briefly.  Special attention has
been given to the significance of microscale variation and complexity of soil type in the area.

A total of 12 soil types, minor soil types and main variants are discussed in the text and are represented
by eight mapping units on the soil type map.  A total of 19 minor variations recorded in the survey are
listed in the soil type section.  Survey methods used are given in Appendix IV Analytical data are
presented and soil classification is discussed.

1.2 Purpose and Use
The main purpose of the investigation was to describe the soils and their distribution on the Kalkee
plains (see Appendix II) and thereby to assist research staff and advisory officers in locating and
identifying soils with known or suspected problems associated with agronomy.
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