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Introduction
This document describes how to use the data contained in the Cropping calendars for natural resource management regions of Australia 2010. 

The cropping calendars have been collected to identify times when farming practices might lead to low ground cover. The calendars describe the timing of operations which may cause significant fluctuations in vegetative ground cover over large areas of agricultural land in each Natural Resource Management (NRM) region of Australia. 

The cropping calendars present the timing of land management practices for broadacre crops which cover at least 1000 hectares within an NRM region. The calendars show the operations, their purpose, the methods used, any decision triggers and the month they occur in with an estimated vegetative ground cover for each operation. Operations considered include planting, harvesting, cultivation, irrigation, burning, mulching and grazing. Cereals, pulses, pastures, oilseeds, sugar cane, cotton, and selected vegetables and fruits are considered. Details on fallow lengths, cropping sequences, livestock types and stocking rates, for example, are also provided. The calendars were completed by state and territory agencies based on expert opinion and compiled into a nationally consistent Microsoft Excel workbook. These calendars are a generic representation of the sequence of crop production operations across a NRM region. In some cases multiple calendars are provided for a crop within a NRM region to indicate the variation in operations and their timing that may be influenced, for example, by climatic conditions, soil types, cropping or grazing systems.

The cropping calendars were compiled by the Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES) for the Australian Collaborative Land Use and Management Program (ACLUMP) using information provided by state and territory agency partners. Extra information on the data resource is also included in the metadata.
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Information in the cropping calendars
The cropping calendars show the order of operations (such as cultivation, planting, harvesting) and the type of management practice used (for example conventional, minimum or no tillage) for broadacre commodities in 48 of the 56 Natural Resource Management (NRM) regions of Australia (SEWPaC 2009). The broadacre commodities include cereals, pulses, pastures, oilseeds, sugar cane, cotton, and selected vegetables and fruits. These commodities were chosen as large regular variations in ground cover are expected during management such as planting and harvesting of these crops. The 2005-06 Australian Bureau of Statistics Agricultural Census results were used to determine which commodities accounted for >1000 hectares within each NRM region and used as a guide for jurisdictions to determine which crops to provide calendars for. 

Use of the cropping calendars
The cropping calendars can be used to provide context for a range of agricultural production information. For example with remotely sensed data, climatic information, land use data and local knowledge to determine when soil may be at risk of wind and water erosion. The calendars may also assist with planning field work to measure ground cover levels to validate remotely sensed fractional cover (living and dry/dead vegetation and bare soil). Information such as decision triggers can also provide context for seasonal variation. Decision triggers such as climate, pest or weed prevalence, infrastructure availability and market demands influence the choice and timing of management practices. Comparisons of the timing of events and types of crops grown can be made between NRM regions and jurisdictions.

Format
· Microsoft Excel 2007 format
· CropCalendars2010.xlsm including worksheets: 
· INTRO.
· GRAPHS.
· CROPS.
· OPERATIONS.  

Using the data
CropCalendars2010.xlsm contains four worksheets: 

Introduction 	Text describing the data, project partners and contact details 
Graphs 	A visual display comparing the months of operations for two crops selected by the user
Crops 	A list of commodities and descriptions of their location, soil type, crop rotation and growing conditions
Operations	A list of events for each crop including planting, harvesting, and any irrigation, herbicide or other treatments 

Crops and Operations can be linked by the crop ID field. The Operations sheet contains multiple any entries for each Crop. Data in the worksheets Crops and Operations can be filtered by all column headings, selecting or deselecting from the dropdown lists.

Before using the graphs page you may wish to ENABLE MACROS. This will zoom in when a cell which contains a dropdown list is selected. Without this zoom functions the dropdown lists are very small. The zoom macro makes it easier to see the options that can be selected.

[bookmark: _GoBack]To return to a zoomed out view of the calendar display click in any grey cell, or any cell which does not contain a drop down list.   

Graphs 
This worksheet allows the user to select and compare the order of operations for two commodities on a two year calendar. 

In order to select the commodities to be displayed as shown in Figure 1:

1. 	Enable macros (the macro enlarges the dropdown lists to help see the options)
2.	Choose the state
3. 	Choose the Natural Resource Management (NRM) region
4. 	Choose the commodity
5. 	Choose a crop description (Crop description shows a total list of calendars for that crop in any region. Only one or a few of these options will be available in the region that you have chosen.) 
6. 	Check that the crop code is valid (if N/A is displayed your crop description is not available for that region or crop – please choose another option from the crop description drop down list until you have a valid crop code displayed)
7.	Click in a grey cell to see the full screen.

[image: GraphsSelectRegion]
[bookmark: _Ref307846654]Figure 1: Selecting a commodity on the GRAPHS worksheet
[image: NSW_wheatcalendar]
Figure 2: Calendar display of NSW Wheat as selected in Figure 1
Note: The graphs worksheet is locked as it contains formulas which link to hidden versions of the crops and operations spreadsheets. Interfering with the formulas or the hidden sheets may cause the graphs page to stop working. The password to unlock the sheet is cropcalendars but this option should not be required for general use of the workbook. Selecting or sorting the visible Crops and Operations pages will not interfere with the graphs sheet, but should be done with care as sorting incomplete selections may lead to misinterpretation of the data. The spreadsheet can be used without enabling macros but it may be more difficult to see the options available in the dropdown lists.  


Crops 
This worksheet contains a single row for each commodity in each NRM region for which a calendar has been provided. This categorises the commodity type and use, the location and soil type and management such as irrigation, cultivation, crop rotations, and stubble treatment. 

Table 1 Column headings for the Crops worksheet in CropCalendars2009.xls
	Column Heading
	Explanations

	Vlookupcode
	Concatenated “State Region Commodity Crop Description” as displayed in Cell B7 and B38 of Graphs. 

	OBJECTID
	Unique number for each row or crop entry

	CROP_ID
	NRM region number and crop number e.g. 10101 = NSW Border Rivers-Gwydir crop 1

	Crop_code
	Crop number for each state. E.g. CROP_01.
The crop calendars were requested for the 10 broadacre crops which covered the largest areas in the region (>1000ha). More or less calendars were provided as deemed appropriate by the state / regional experts. 

	Crop_descr
	Commodity + information distinguishing management from other calendars for the same commodity. E.g. Oats – No till 

	State
	NSW, Vic, Qld, SA, WA, Tas, NT (calendars were not provided for ACT)

	NRM
	Code for NRM region

	NRM_name
	Name of the natural resource management region for which the calendar has been prepared.  

	Location
	Optional free text describing where the commodity is grown within the region.

	SubNRM
	Specific region code where more detailed than NRMCode 

	NRM_subreg
	Optional name of subregion or sample location

	Commod
	Commodity name e.g. Wheat

	Commod_text 
	Provides extra information on pasture mixes or commodities.

	Use
	How the commodity is used / sold. E.g. grazed, harvested for grain

	Irrigation
	Whether the commodity is irrigated or dryland

	ALUM_v7
	The land use according to the Australian Land Use and Management (ACLUM) Classification version 7.

	ALUM_code
	A numerical code for the land use according to the ALUM classification version 7.

	Soil1
	The most representative soil type in the area where the commodity is grown (if known).

	Soildesc1
	Soil where commodity is not grown in the whole NRM region

	Soilorder1
	The most common soil order (the highest level in describing a soil profile according to the Australian Soil Classification http://www.clw.csiro.au/aclep/asc_re_on_line/soilkey.htm  e.g. Ferrosol)

	Soilsub1
	Most common soil sub order (following soil order, this is the next level in describing a soil profile according to the Australian soil classification e.g. Red) 

	Soilcolour1
	The basic colour of the soil by grouping into 5 colours - black, red, brown, yellow and grey (http://www.clw.csiro.au/aclep/asc_re_on_line/soilcocl.htm) 

	Munsellcolour1
	Describes the colour of the  soil using hue, value and chroma e.g. 5YR3/2 according to the Munsell colour chart

	CropSoilarea1 
	Proportion of area sown to this crop with this soil type
Decimal proportion e.g. 0.7

	Soil1_text
	Extra information on soil type or other soil classification e.g. friable

	Soil2
	Second most representative soil type in the area where the commodity is grown (if known).

	Soilorder2
	As for soil order 1.

	Soilsub2
	As for soil type 1.

	Soilcolour2
	As for soil type 1.

	Munsellcolour2
	As for soil type 1.

	CropSoilarea2
	As for soil type 1.

	Soil2_text
	As for soil type 1.

	Budget
	Crop budget provided (YES/NO)
Some state governments, catchment management authorities or grower groups have crop budgets which describe the recommended timing and costs of management practices. 

	Budgetlink
	Name of relevant crop budget 
Crop budget provided as a pdf or web link (if available)

	Last_crop
	Previous crop 
The crop which preceded the commodity described by the calendar

	LastStubble
	Stubble practices (for previous crop)
The method of treating the crop stubble / residue from the previous crop e.g. mulched

	Fallow_m
	Length of fallow (months)
Fallow or weed free period, between harvesting of previous crop and sowing of this crop. Options also include a proportion if less than one month or a range of months.

	This_Till
	Tillage practices (for this crop)
The method of cultivation used to prepare the land for the crop including the sowing operation e.g. zero tillage (no cultivation prior to actual sowing and <10% soil disturbance at sowing e.g. disc planters)

	Row_m
	Row spacing (m)
Separation of the rows of planted crop

	Irrigate_desc
	Irrigation practices for this crop 
Type of irrigation e.g. centre pivot irrigation

	This_stubble
	Stubble practices (for this crop)
The method of treating the crop stubble / residue from this crop e.g. left intact

	Next_crop 
	The crop which would most usually by planted following the commodity described in the calendar

	Sequence
	Typical cropping sequence (previous crop+commodity described+next crop)Commodities listed in order of likely planting rotation

	Pasture_y
	Length of pasture phase (years)
Usual range of years that land would be under pasture

	Cropping_y
	Length of cropping phase (years)
Usual range of years that land would be under crop

	WhyCrop
	Factors influencing choice of individual crops in sequence - free text e.g. commodity prices / soil moisture etc. 

	CropOther
	Cropping system - other information - free text (i.e. strip cropping, controlled traffic, variable rate technology used.  Specify 'None applicable' stubble, tillage or irrigation practices from above here.)e.g. controlled traffic farming

	Livestock 
	Type of livestock for grazing pasture, crops and crop stubble e.g. cattle-meat

	Grazing
	Grazing practices - free text (i.e. rotational, time based, set stocking) How the livestock are managed during grazing. 

	DSE
	 Average stocking rate (DSE/ha)
Grazing pressure expressed as dry sheep equivalents per hectare.



Operations 
This worksheet contains multiple entries for each crop listing each significant management event or action which occurs throughout the lifecycle of the crop in sequential order. The sequence of events includes sowing, harvesting and other management practices. For each management event information such as the operation, purpose, method, decisions which might influence the timing of the event, chemicals applied, and an estimated ground cover are provided where possible.

Table 2. Column headings for Operations worksheet CropCalendars.xls
	Column Heading
	Explanations

	VlookupCode2
	Crop operation concatenated with Operation name and index (reference for the graphs page)

	Index
	Indicates where the same type of operation occurs multiple times on the same crop

	VlookupCode1
	Crop operation concatenated with Operation name

	OBJECTID
	Unique number for each data entry

	Crop_op
	Crop operation. NRM region number and crop number and operation number e.g. 1010101 = NSW Border Rivers-Gwydir crop 1-operation 1.

	Crop_ID
	Crop identifier. NRM region number and crop number e.g. 10101 = NSW Border Rivers-Gwydir crop 1. This ID matches the Primary Key from the crops worksheet.

	Op_no
	Operation number. The number of the operation. Mostly beginning with site preparation (1) and finishing with Harvest (6-21)

	Start
	Whether the practice begins early, mid or late in Month1

	Month1
	Earliest month in which the practice would normally occur

	M1_no
	Code for month1 e.g. December = 12

	Year_Start
	Whether practice starts in first or second year of sequence

	Finish
	Whether the practice finishes early, mid or late in Month2

	Month2
	Latest month in which the practice would normally occur

	M2_no
	Code for month2 e.g. December = 12

	Year_End
	Whether practice finishes in first or second year of sequence

	Operation
	What practice is completed e.g. spray

	Purpose
	The reason for completing the practice e.g. weed control

	Chem_type
	Chemical type. The sort of chemical applied e.g. herbicide

	Chem_name
	Chemical name. The name of the chemical applied

	When
	Relative timing of application e.g. Sowing (before)

	Machinery
	The machinery used 

	Passes
	The number of passes

	Freq_int

	Frequency interval. How often the treatment occurs e.g. every 14 days

	Depth
	The depth of treatment

	Grazing
	Method of grazing

	Species
	Species either pests, plants or livestock see the operation for context 

	Details
	Other details about the operation 

	Triggers
	Decision triggers. Factors that might influence the timing of the practice, or whether it is undertaken e.g. dependant on levels of infestation

	Conc_gai_L
	The concentration of the chemical as dissolved for application (grams active ingredient per litre)

	Rate
	Amount applied or density of planting

	Rate_units
	Units for the rate e.g. tonnes / ha or plants /m2

	Gcov_after
	Groundcover (%) after practice
Estimated percentage plant material covering the soil surface following completion of the practice

	Gcov_before
	Groundcover (%) before practice 
Estimated percentage plant material covering the soil surface prior to the practice
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