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Figure 13. Cumulative plant-year precipitation (October of the 
preceding year through September of the current year) for the 
2002, 2003 and 2004 growing seasons in the southern Nebraska 
Panhandle. 
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year herbage production is most likely to be reduced if a high 
percentage of tillers are grazed when they are elongating because 
removal of elevated growing points ends the growth of grazed 
tillers. Leaf replacement must then come from new tillers. This 
"regrowth" is costly because it requires a considerable amount 
of carbohydrates for initial tiller development from buds. Till ers 
grazed before stem elongation continue to grow because the 
growing points are not removed. When precipitation is average 
or above average, codominant grass species generally recover 
from grazing stress by the end of the current growing season 
in pastures that are grazed before their respective rapid-growth 
windows and then deferred until killing frost. 

The percentage of tillers grazed in a pasture increases as 
grazing pressure increases. Averaged over the entire pasture, 
grazing pressure is relatively low under continuous summer 
grazing. However, all owing cattle to graze plant species they most 
prefer throughout the summer for years results in overgrazed 
areas near stock tanks and on level to gently rolling areas. 
Even at low to moderate stocking rates, range condition in 
these overgrazed areas cannot be improved under season-long 
continuous summer grazing. 

Range condition can be improved by alternating summer 
and dormant-season grazing or by using rotation grazing 
with an appropriate number of pastures during the summer 
grazing season. However, shifting from continuous summer 
grazing to a two-pasture deferred-rotation system would 
be counterproductive. Using one or both pastures more than 
once during the summer increases the risk of preferred species 
being heavily defoliated several times each growing season 
in consecutive years. When each pasture is grazed only once, 
movement of cattle from the first to the second pasture often 
occurs during the rapid-growth window of one or more key grass 
species. For example, splitting the summer grazing season on 
limy upland ecological sites (Figure 8) between two pastures likely 
will result in a late June to early July move. This will double the 
grazing pressure on western wheatgrass during its rapid-growth 
window in both pastures in consecutive years. Movement of 
cattle on sands range sites (Figure 9) is likely to occur during July, 
doubling grazing pressure during the rapid-growth windows of 
prairie sandreed and sand bluestem in consecutive years. 
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The risk of overgrazing preferred species in consecutive years 
can be resolved by using four or more pastures for rotation 
grazing. Progressively shifting the first -grazed pasture by one 
in the numerical sequence of four changes the time of grazing 
over years. However, this clock-work approach may result in 
overgrazing of a key species in two consecutive years in each 
four-year cycle between the first and second or second and third 
pastures in the sequence. When "summer" grazing seasons are 
five to six months long, the pasture grazed last in the preceding 
year should be the one grazed during the rapid-growth window 
of key species in the current year. Adding one or two additional 
pastures to rotation systems will make it easier to change 
pasture-use sequences and avoid consecutive years of heavy use 
of key grass species. Additionally, avoid using summer grazing 
seasons shorter than four months because grazing pressure is 
concentrated during the rapid growth windows of key forage 
species. 

The highest levels of forage production and sustainable stocking 
rates on Sandhill s rangeland in western Nebraska have been 
accompli shed with deferred-rotation grazing systems, in which 
every pasture receives a full growing-season deferment from 
spring green-up to killing frost every third year. Clearly, this 
management scheme is most feasible with a cow-calf enterprise 
where cows are on· the ranch all year. Practices that improve the 
vigor and productivity of preferred grass species also are likely 
to increase populations of highly palatable forbs such as stiff 
sunflower and reduce populations of unpalatable forbs such as 
western ragweed. 

Summary 
Understanding how grasses grow and how semiarid 

environmental constraints affect plant growth are critical for 
long-term success in ranching. Grasses grow rapidly only when 
air temperature and soil water are simultaneously favorable. 
Optimum air temperatures differ among most species. Fifty to 
80 percent of the annual herbage production of each species 
occurs during a 30-day, rapid-growth window for mid- and 
tallgrasses on semiarid rangelands. Overgrazing and drought 
reduce the number of days during which grasses can grow 
rapidly. When drought persists into the rapid-growth window 
of a given species, forage production potential of that species 
is seriously impaired for the rest of the year. Failure to reduce 
grazing pressure during rapid-growth windows of codominant 
grasses will result in the combined stresses of overgrazing 
and drought that are likely to cause long-term declines in 
forage production potential. Little or no accumulation of soil 
water during the preceding dormant season increases the need 
for timely destocking to avoid damaging rangeland vegetation. 
Maintaining healthy and diverse plant communities provides a 
buffer against irregular distribution of precipitation and drought 
that are common to semiarid rangelands. 

Many rangeland grasses and sedges are rhizomatous. Rhizome 
growth is dependent on the amount of current-year herbage. 
Therefore, grasses produce more rhizomes when precipitation is 
favorable compared to periods of drought and vigorous plants 
produce greater weight and length of rhizomes than overgrazed 
plants. Overgrazing is a "root-mining" process. Cumulative 
effects of overgrazing are insidious in years when precipitation 
is above average because declines in root length are not readily 
apparent when looking at above-ground growth on mixed-
grass or Sandhills prairie. The inverse is true for shortgrass 
prairie where reduced root length becomes apparent only when 
precipitation is above average and soil water moves beyond the 
rooting depth of overgrazed plants. 
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Excellent rangeland stewardship can be accomplished by using 
moderate stocldng rates and following the guidelines discussed 
in this publication. When feasible, use deferred-rotation grazing 
systems with four or more pastures or rest-rotation systems with 
five or more pastures to reduce the likelihood of overgrazing 
key species in consecutive years. Do not use two-pasture 
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