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Introduction 

California rangelands cover approximately 62 million acres. About 20 million of 

these acres are held privately, with approximately 40 million total acres of public and 

private grazing land (FRRAP, 1988). Although a significant portion of the state is 

rangeland, relatively little is known about California's rangeland system The state has a 

unique rangeland, composed mostly of non-native annual species which germinate with 

fall rains (Hart et al., 1932d; Pitt and Heady, 1978). The predominance of annual species, 

along with a Mediterranean climate, makes research and knowledge from other systems 

difficult to apply in California. 

In contrast to most of the United States, California receives most of its rainfall 

during the late fall and winter. Fall rains and warm temperatures initiate germination and 

development of annual grasses, which slows with cooling temperatures. Warmer spring 

temperatures accelerate growth, but when the rainy season ends in the spring, the annual 

grasses characterizing much of the state's rangelands mature and senesce (George et al., 

1985b; Young et al., 1973). The summer dry season, which varies in length and timing, is 

of special interest to ruminant livestock producers and scientists, because inherent in the 

process of senescence is an increase in the fiber content of the forage leading to an 

increase in its bulk, which contributes to rumen fill and a decrease in energy intake. 

There is a further decrease in the nutritional value of these forages due to shatter and 

bleaching. Of particular concern for many cattle producers is the loss of crude protein 

(CP), which is necessary for growth, lactation and gestation in grazing cattle (George et 

al, 2001b). Supplementation with higher nutrient density forages, grains and/or minerals 

is often needed to maintain acceptable animal production levels. 
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To reduce costs, many beef cattle producers try to match the beef production 

cycle with the available forage resources. The pattern of annual forage growth was 

described by Bentley and Talbot in 1951, and divided into three seasons of availability 

for cattle: (a) the inadequate green season, (b) the adequate green season, and (c) the 

inadequate dry season. The inadequate green season begins with germination and extends 

to the beginning of the warm spring weather. Although nutritional quality of this new 

forage is high, both height of forage and the absolute amount available may limit 

voluntary intake by grazing cattle. In addition, remaining dry forage from the previous 

year is of very low nutritive value due to shatter and leaching of nutrients by rainfall. 

Warmer temperatures spur rapid spring growth, which characterizes the adequate green 

season. During this period, there is sufficient quantity and quality of forage to meet the 

nutritional demands of grazing ruminants. The inadequate dry season begins when soil 

moisture declines to a point where annual forages mature and senesce. With this 

maturation process comes a decline in nutritional quality and palatability that prevents 

cattle from consuming enough forage to meet their nutritional needs. Quality continues to 

decline throughout the dry season due to bleaching, shatter and decomposition, although 

the extent of the quality decline varies among forage species and location. 

Most California cow-calf producers choose to calve their herds in the fall, which 

balances the greatest nutritional demands of the cow and calf with the inadequate and 

adequate green season. Feed supplements are provided as necessary, especially through 

the breeding season. Calves are weaned as forage quality declines with the onset of the 

inadequate dry season, and cows are maintained throughout the summer on standing dry 

forage and, in some locations, feed supplements. For a variety of reasons, such as 


