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Forage prices received by growers supplying feed to California’s dairy and beef industry have finally increased to profitable levels over the last three years.  This has been a boon to row crop growers who have had to decrease cotton acreage due to low lint prices.  The rub is that most of the forage crops, especially under double and even triple crop production, need more water than cotton.  Vegetative forage production is basically a linear function of plant transpiration.  Open stomata with lots of water vapor leaving the plant (transpiration) allows for maximum carbon dioxide uptake to build plant carbohydrates and final tonnage.  So if the field goes into stress due to deficit irrigation then you lose yield.  Current University of California Cooperative Extension field trials have shown that alfalfa yield can drop by 1 ton/ac when crop water use is reduced by only a 5 inch depth of water.

Declining water supply:  Allocations of surface water to most California growers have been reduced by 30 to 50% over the last two years, depending on the watershed and irrigation district.  The natural drought conditions of reduced precipitation and runoff are made worse by recent legal decisions that impose additional restrictions on the pumping of fresh water from the Sacramento/San Joaquin River Delta.  The recent storms have brought statewide snowpack above normal for this time of year but we are only half way through the 2007-8 rainy season.  The current forecast (including impacts of “judicial drought”) for Westside San Joaquin Valley irrigation districts are water varies from a 25 to 50% allocation.  Even with continued normal precipitation we will face hard choices in selecting rotation crops and finding water for permanent crops.  

Forage production decisions and water productivity:  As a businessman facing limited water supplies the grower wants to get the highest productivity of this limiting factor.  Table 1 ranks the major forage crop choices in order of highest to least water use along with some conservative price estimates and the resulting water productivity in $/in of water.  (The last entry is actually winter wheat grain.)  Interestingly, all the forages come out around $25 to $30/inch.  If you have $40 to $80 water, you’re in good shape, but buying additional water @ $200/ac-ft to keep alfalfa or sudan going probably doesn’t pencil after production costs.  Wheat grain is looking real good for 2008 for growers facing restricted water deliveries to valley farms.
	Table 1.  Forage ET and water value
	ET (inches)
	Yield (ton/ac)
	Price ($/ton)
	Gross ($)
	Water Productivity ($/in)
	Water Value ($/ac-ft)

	Alfalfa (7 cuts)
	55
	9
	$180
	$1,620
	$29.45
	$353

	Sudan (3 cuts)
	41
	10
	$120
	$1,200
	$28.93
	$347

	Silage 4/1-8/25
	34
	30
	$28
	$840
	$24.57
	$295

	Silage 6/15-10/15
	28
	25
	$28
	$700
	$24.89
	$299

	Winter Forage
	16
	17
	$24
	$408
	$26.02
	$312

	Wheat grain
	21
	3.2
	$220
	$704
	$33.52
	$402


Options for saline water use on forage crops:  Jose Tall Wheatgrass is listed as one of the most salt tolerant forages (Water Quality for Agriculture.  FAO Irrigation and Drainage Paper 29, Reprinted 1989, 1994.  http://www.fao.org/DOCREP/003/T0234E/T0234E00.htm) and has been grown near the 5 Points area with some success using tile drain water.  Bermuda grass, sorghum and barley are next most tolerant – not losing yield until the irrigation water salinity (measured as EC) is greater than 4 dS/m.  Grain wheat is almost as tolerant, but sudan, corn and alfalfa start losing yield when the water EC > 1.9 dS/m.
What this means is that if you have a source of drain water or a marginal well at an EC of 4 dS/m and you irrigate silage or alfalfa you can lose 25% of the potential yield for that field because the salt will decrease crop water use.  On the other hand if you plant winter wheat for grain you will not lose yield.  Again, these values are only guidelines and will go up or down depending on some varietal differences, existing salt levels in the soil and the ratio of sodium to calcium in the irrigation water.

Irrigation scheduling and uniformity:  These are factors that make a big difference in the performance of a field.  If you put 4 feet of water on alfalfa for the season, but your uniformity is only 70% then more than half the field gets too little water between irrigations and ¼ stays too wet.  If you install a tail water return system and get the sets out a bit faster and increase the uniformity to 90% then about ¾ of the field is adequately irrigated and your yield will be 1 to 1.5 ton/ac greater for the same amount of water.  (A more complete discussion of this topic can be found online:  http://alfalfa.ucdavis.edu/2007AlfalfaConference/2007/07-20.pdf)
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