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	Page 1: In the arid climate of the southern San Joaquin Valley, landscape plantings are almost always irrigated.  The change of seasons greatly affects the irrigation requirements of these plantings, and irrigation clock settings should be adjusted quarterly to promote plant health, to conserve water, and to reduce the likelihood of root diseases.Water use requirements for plants in landscapes vary greatly by season, and are often expressed as inches per day.  In the summer, the reference value for daily water use in the vicinity of Fresno, Visalia, and Bakersfield is about 0.25 (1/4) inches per day but may be higher during periods of high temperatures and wind.  In autumn and spring, water use of about 0.15 inches per day is typical, and in winter the water requirements drop to a few hundredths of an inch per day.  The seasonal changes in water needs suggest irrigation settings should be altered at least four times per year.The advantages of quarterly adjustment of irrigation are several.  Too little water results in stress to plants, which may result in aesthetic injury, such as brown margins of leaves.  A subtle but more damaging effect of water stress is increased susceptibility to wood borer attack, especially for fruit trees, birch, and eucalyptus.  As trees become larger, the root system increases in size and a larger volume of soil can be tapped for water; however, it is an error to think trees will be free of the need for supplemental irrigation at maturity.  Windbreak plantings I have observed which had water reduced or removed are often severely damaged by insect attack.  Trees in unirrigated situations, e.g. the mountains, do survive with only rainfall.  However, their seedling survival rate is low, many grow very slowly, and insect problems are frequent, especially after several dry winters.The tendency in most residential landscapes, however, is to over- rather than under- irrigate.  Too much water predisposes plants to attack of fungi of the water mold group.  These fungi include important pathogens, such as Phytopthora and Pythium, which can damage roots of fruit and shade trees, and herbaceous ornamentals.  These pathogens are most active when soil temperatures are elevated, i.e., during the summer months.  Plants from areas with Mediterranean climates (dry summers, cool and wet winters), including California natives, Australian species, and those from southern Africa, are generally more susceptible to root rot than are plants from the eastern or northern US or the wet tropics.  Changing the frequency of irrigation rather than its duration is preferable for making seasonal adjustments.  Each irrigation should wet soil to the rooting depth of plants, if possible.  Run-times may need to be increased in summer during extended periods of high temperatures.  Of course, we recognize that many other factors may affect how we manage irrigation at home, not the least of which is system design. 
	Page 2: Many home irrigation systems have poor uniformity, which would be intolerable in an agricultural setting or on a golf course.  In a practical sense, irrigation settings should only be adjusted in combination with monitoring of soil between water applications.  Monitoring may include checking soil dryness by probing with a screwdriver, soil tube, or shovel.Water taken in by roots of green plants is the source of hydrogen for sugars formed via photosynthesis, and of the oxygen they release into the atmosphere.  Plants require much more water than they metabolize, however, and this water is mostly transpired into the atmosphere as water vapor.  The sum of water transpired plus water evaporated from the surface of the ground beneath plant foliage is called evapotranspiration.  We can think of plant water needs in relation to reference evapotranspiration, ETo, which is measured by mini weather stations across the state.  The stations consider local ambient temperature, relative humidity, wind, and intensity of solar radiation, and then generate an average amount of water (reported in inches) that is used per day.  This figure approximates the amount of water evaporated from a meteorological “class A pan” surrounded by turfgrass and is location specific.  To make the information generated by weather stations useful to a specific agricultural field, orchard, or home yard involves more considerations: the water requirement of an individual plant is affected by its species-specific water use rate (coefficient) and the amount of leaves it has (leaf mass), along with the specific weather conditions.  Evapotranspiration requirements have been studied for several decades, and are well understood for agricultural crops and turfgrass species.  For example tall fescue lawns have a coefficient of 0.8, whereas bermudagrass lawns have a coefficient of 0.6.  In other words the daily water requirement of fescue lawns is 80% of the daily reference ET.  Water requirements are not known precisely for the myriad of species grown in landscapes, with a few exceptions.  Therefore, site-specific calculations of irrigation run times or water application requirements are difficult to estimate for the entire landscape, and should be accompanied by monitoring and feedback.
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