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Analytical Package and Explanatory Information

Irrigation Water

Information contained in this literature is extracted from the “Australian and New Zealand Guidelines for Fresh and Marine Water Quality – 2000”.  Acknowledgment is given to the Australian and New Zealand Environment and Conservation Council and the Agriculture and Resource Management Council of Australia and New Zealand and Agriculture NSW
Specific water quality guidelines depend on a complex interaction of different factors including soil, crops, and climate and management.  Initially a preliminary review of fundamental water quality parameters is typically undertaken.  This will determine the initial suitability of water for irrigation prior to further, more expansive, testing. The following information is to be used as a guide only, please contact your local agronomist for more detailed advice.
	Analyte

	· Conductivity (Salinity) (uS/cm)

	· Calcium (mg/L)

	· Magnesium (mg/L)

	· Sodium (mg/L)

	· Sodium Absorption Ratio (SAR)

	· Bicarbonate (mg/L as CaCO3)

	· Chloride (mg/L)

	· pH

	· Hardness (mg/L as CaCO3)


Conductivity (Salinity)
Electrical Conductivity (EC) is the measurement of ions (positively charged cations and negatively charged anions) which make up dissolved salts in waters.  High salinity in irrigation water will increase the osmotic pressure of the soil solution, resulting in a reduced availability of water for plant consumption.  This may result in reduced plant productivity or, in extreme cases, the elimination of crops and native vegetation.

General Rule of Thumb: EC > 1000 us/cm causes problems for plants

	EC uS/cm
	Salt Tolerances of Plants and Animals

	830
	Desirable limit for drinking

	1250
	Murray River above Adelaide

	1500
	Limit for cereal crops, oil crops and most legumes

	2500
	Maximum limit for drinking

	3000
	Limit for pears, apples tomatoes

	5800
	Poultry

	6500
	Saline water

	7500
	Pigs

	10000
	Horses, dairy cows, ewes/lambs

	16500
	Beef cattle

	23000
	Adult sheep on dry feed

	58300
	Pacific ocean

	550000
	Dead sea


Sodium Absorption Ratio (SAR)
The SAR is the ratio of sodium ions relative to the calcium and magnesium ion concentration. When the SAR >3, the water is classified as sodic and can increase the exchangeable sodium percentage (ESP) of the soil. When the ESP of the soil is >6%, the soil is less likely to disperse and adversely affects soil structure, causing poor infiltration, drainage, clumping, and crusting of the soil surface.
	SAR
	

	<3
	No problem as the water is non sodic

	3 to 6
	Minor effect on clay soils if EC >1500

	>6
	Increasing effect on all soils, starts to reduce plant growth. 

	>9
	Severe risk of increasing soil sodicity on most soils


Bicarbonate (HCO3)
Elevated levels of bicarbonate in irrigation waters can adversely affect irrigation equipment, soil structure and crop foliage.  These problems occur when the bicarbonate (or carbonate) in solution with calcium is sufficient to exceed the solubility of calcium carbonate.  The precipitation of calcium carbonate can lead to white scale formation on leaves and fruit and may clog irrigation equipment.  The same process can give rise to precipitates of calcium carbonate in soil.  This will 

effectively increase the sodium absorption ratio (SAR) and may lead to soil structural problems.
	HCO3 mg/L
	Risk

	<90
	Low risk of problems occurring.

	90-335
	Moderate risk of soil problems, reduced plant growth with prolonged use

	>335
	High risk of soil problems and reduced plant growth. Scale build up in equipment.


Chloride

Chloride is essential to the growth of plants.  However, high levels in water may burn the leaves, cause poor plant growth and eventual death of the plant. Overhead irrigation is a greater problem than drip /surface irrigation.

	Overhead Irrigation
	Drip/Surface Irrigation

	175 mg/L - citrus, fruit, ornamentals
	350 mg/L - most fruit, vegetables, ornamentals

	350 mg/L - most vegetables
	

	700 mg/L - most field crops/pastures
	700 mg/L - most field crops/pastures


pH

The pH of water is a measure of its acidity or alkalinity.  Generally, pH itself is not a water quality issue of concern, but it can indicate the presence of a number of related problems.  The greatest hazard with high or low pH is the potential for deterioration as a result of corrosion or fouling.  Soil and animal health will not generally be affected by water with pH in the range 4-9.

Hardness

Hardness is the concentration of dissolved calcium and magnesium and expressed as mg/L CaCO​3. 'Hard' water causes scale build up in equipment and can affect soil structure.

	Hardness
	Suggested Limits

	100 mg/L
	Suitable most purposes

	150 mg/L
	Limit for hot water systems and dairy equipment

	200 mg/L
	Limit for domestic use

	300 mg/L
	Limit for mixing chemical sprays

	>500 mg/L
	Limit for most uses


Irrigation Water – Further Analysis?

There are several other parameters that affect the quality of irrigation water.  Not all will necessarily be applicable to a given situation, however, their individual relevance should be considered.

	· Nitrogen
	· Biological parameters

	· Phosphorus
	· Algae

	· Heavy metals and metalloids
	· Cyanobacteria (blue-green algae)

	· Pesticides and herbicides
	· Human and animal pathogens

	· Radiological quality
	· Plant pathogens
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