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The Effect of Intensity and Season of Use 
on the Vigor of Desert Range Plants1 

C. WAYNE COOK AND L. A. STODDART 

Research Professor and Head of the Department of 
Range Management, Utah State University. 

The desert ranges of the Inter- 
mountain region are commonly 
used for winter grazing by both 
sheep and cattle from about Oc- 
tober 1 until April or early May. 
Many, however, are used year- 
long by cattle. 

Growth on these desert ranges 
generally starts in late March 
and continues until the dry sea- 
son begins in late June. The 
vegetation generally is dormant 
during the balance of the year 
except following unusual sum- 
mer storms. 

Desert ranges exist in a state 
of delicate balance, and even 
slight mismanagement may do 
damage that will require many 
years to overcome. Knowledge 
of the physiological response of 
plants to various intensities of 
defoliation at different seasons is 
fundamental to proper manage- 
ment of desert ranges. 

Review of Literature 

Several studies in the Inter- 
mountain area have shown that 
removal of herbage before or 
after the normal growth period 
reduced plant vigor less than 
harvesting during the active 
growing season (Blaisdell, et al., 
1949; McCarty and Price, 1943; 
and Stoddart, 1946). 

In Nevada, harvesting during 
the winter did not prevent seed, 
production of winterfat (Eurotia 
Zanatu), but harvesting during 
the summer did prevent seed 
production (Eckert, 1954). Stud- 
ies in Washington and Oregon 
have shown that clipping shrubs 
at light, moderate, and heavy in- 
tensity each winter stimulated 

1A cooperative study between the 
Utah Ag. Exp. Sta. and the Bureau 
of Land Management. 

twig production but reduced 
seed production. A few years of 
heavy clipping caused a marked 
reduction in vitality of plants 
(Garrison, 1953). 

Method and Procedure 

One phase of the study was 
conducted from 1955-1958 and 
another from 1958-1961. In each 
phase, seven dominant range 
plants were subjected to three 
successive years of treatment. 
Both phases were conducted on 
typical salt-desert ranges in west 
central Utah. 

During the first phase the 
plants were harvested at three 
intensities at each of four sea- 
sons. The three intensities were 
25, 50, and 75 percent of the an- 
nual herbage removed. The four 
seasons were fall (November 1), 
early winter (January 1) , late 
winter (March 1) , and spring. 
The spring clipping was made at 
the time plants had made about 
20 percent of their annual 
growth, usually about May 1. 
These treatments were repli- 
cated at two locations about 90 
miles apart. 

The seven species studied at 
each location included big sage- 
brush (Artemisiu tridentutu), 
black sagebrush (Artemisiu no- 
vu), shadscale (Atriplex confer- 
tifoliu), Nuttall saltbush (Atti- 
plex nuttullii), winterfat (Eum- 
tia Zunutu), squirreltail grass (Si- 
tunion hystrix), and Indian rice- 
grass (Oryxopsis hymenoides) . 

Ten plants of each species 
were harvested for each treat- 
ment at each location. The plants 
were harvested in a manner sim- 
ulating forage removal by graz- 
ing animals. 

Each year during late sum- 
mer, records were taken to eval- 
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uate the effect of treatments up- 
on crown cover and, death of 
plants. 

The second phase of the study 
included the same species but a 
third location was added. The 
clipping treatments included 
three intensities (30, 60, and 90 
percent) and four seasons. The 
seasons were winter, early 
spring, late spring, and winter 
and again in late spring. Early 
spring was at about the time new 
growth appeared (usually April 
1) and late spring was about the 
time 20 percent of the new 
growth was produced (usually 
May 1). 

All locations received approxi- 
mately eight inches of precipita- 
tion annually; about 60 percent 
of this was snow during the 
winter months and the remain- 
der came as rain primarily dur- 
ing April, May, and October. 

Results and Discukon 

Both season and intensity of 
harvesting caused marked 
changes in crown cover and 
death of plants. 

Season of Harvesting 

In the first phase of the study, 
spring harvesting was signif i- 
cantly more detrimental than the 
other three seasons (Table 1). It 
caused about 89 percent more 
death loss of plants and about 54 
percent greater crown reduction 
in the living plants than other 
seasons of harvesting. There 
were no significant differences 
(P < .05) among the average 
losses from fall, early winter, 
and late winter harvesting. 

As a result of the marked in- 
fluence of spring harvesting dur- 
ing the first phase, greater em- 
phasis was placed on this treat- 
ment in the second phase of the 
study. As would be expected, 
harvesting twice, once during 
winter and again in late spring, 
was the most detrimental to 
plants, and late spring harvest- 
ing only was second most harm- 
ful (Table 2). The differences 
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Table 1. Average plants dead and reduction in crown cover of live plants as 
a result of three years defoliation during four periods af three infen- 
sities. Phase I, 1955-58, averages for freafmenfs are from seven dominant 
desert species with fen plants per freafmenf af each of two locations. 

Reduction 
Intensity Plants in crown cover 

of dead of live plants 
Season harvesting 1958 1955-58 

--- ---- (Percent) - - - - - - - 
Fall 25 5.1” 10.8” 
(November 1) 50 6.4” 11.9” 

75 11.5b 23.2b 
Avg. 7.7” 15.3” 

Early Winter 25 2.8” 9.8” 
(January 1) 50 5.7” 11.6” 

75 11.4” 22.8b 
Avg. 6.4” 14.7” 

Late Winter 25 2.6” 11.5” 
(March 1) 50 5.0” 10.4” 

75 12.5” 20.7b 
Avg. 6.7” 14.2” 

Spring 25 4.0” 13.8” 
(May 1) 50 13.5” 20.3b 

75 22.7” 34.1’ 
Avg. 13.1b 22.7b 

Average 25 3.6” 11.5” 
50 7.7” 13.6” 
75 14.5b 25.2b 

Exponent letters that differ for comparable figures indicate significance at 
the .05 level of probability. 

tensity of harvesting was not 
statistically significant (P < .05) 
between 25 and 50 percent herb- 
age removal, but 75 percent for- 
age removal was significantly 
more harmful than 50 percent 
(Table 1) . The overall effect of 
intensity of harvesting in the 
second phase showed that 60 per- 
cent herbage removal caused sig- 
nificantly more death loss and 
reduction in crown cover than 
30 percent herbage removal and 
90 percent was significantly 
more detrimental than 60 per- 
cent (Table 2). 

A statistically significant 
(P < .05) interaction occurred 
between intensity and season of 
harvesting in both phases of the 
study. In the first phase, differ- 
ences between 25 and 50 percent 
herbage removal were not sig- 
nificant except for late spring 
harvesting and 50 percent and 75 
percent forage removals were 
comparatively more detrimental 
during the spring than during 

between winter and early spring Table 2. Average planis dead and reduction in crown cover of live plants as 
harvesting at various intensities a result of three years defoliation during four periods of three inten- 
were not significantly different. sifies. Phase II, 1958-61, averages for treatments are from seven domi- 

Late spring clipping was consid- nanf desert species with fen plants per treatment at each of three loca- 

erably more detrimental than fions. 

early spring. Reduction 

Harvesting during winter and 
again during late spring for 
three successive years killed an 
average of 29 percent of the 
plants and reduced crown cover 
of the remaining plants about 33 
percent (Table 2). Late spring 
clipping alone killed 18 percent 
of the plants and resulted in 22 
percent reduction in crown cover 
of living plants. Early spring 
clipping killed nine percent of 
the plants and reduced living 
crown cover 17 percent. 

Intensify of Harvesting 

In both phases, percent of 
plants killed and reduction in 
living crown cover increased 
with increased intensity of herb- 
age removal (Tables 1 and 2). 

Season 

Winter 
(January 1) 

Winter and Spring 
(Jan. 1 and May 1) 

Early Spring 
(April 1) 

Late Spring 
(May 1) 

Intensity Plants 
of dead 

harvesting 1961 

in crown cover 
of live plants 

1958-61 

Average 

-- _---- 
30 
60 
90 

Avg. 
30 
60 
90 

Avg. 
30 
60 
90 

Avg. 
30 
60 
90 

Avg. 

(Percent) - - - - - - - 
2.4” 5.7” 
5.4” 9.4” 

20.1b 28.5” 
9.3” 14.5” 
6.7” 17.9” 

20.1” 34.1” 
60.1” 46.0” 
29.0’ 32.7” 

2.5” 3.0” 
5.8” 14.5” 

18.9” 34.5’ 
9.0” 17.3b 
4.0” 6.9” 

12.6” 17.5b 
37.9’ 42.5d 
18.2b 22.3” 

30 3.9” 8.4” 
60 ll.Ob 25.1” 
90 34.2” 34.6” This was true for all seasons of 

clipping. However, in the first Exponent letters that differ for comparable figures indicate significance at 
phase the overall effect of in- the 95 level of probability. 



the other three seasons (Table 
1). In the second phase, there 
was no significant difference in 
death loss or reduction in crown 
cover between 30 and 60 percent 
removal during winter harvest- 
ing, but during the other three 
seasonal treatments all three in- 
tensities were significantly dif- 
ferent (Table 2). 

Conclusion 

It is concluded from these 
studies that desert plants can be 
grazed in late spring, only if 
herbage removal is 30 percent or 
below. Utilization of 50 percent 
or more during this season is ex- 
tremely detrimental. It is also 
concluded that forage removal 
during the winter and again in 
the spring could not exceed 30 
percent at any one season if sat- 
isfactory range conditions are to 
be maintained. This might be 
the case where sheep graze win- 
ter range until late spring or 
when cattle graze desert ranges 
yearlong. 

The data indicate that desert 
ranges are best adapted to win- 
ter grazing and if used in this 
manner would have about twice 
the grazing capacity they have 
when used during the spring. 

USE OF DESERT PLANTS 

Summary 

From 1955-61 research was 
conducted on typical desert 
range in west central Utah to de- 
termine the effect of intensity 
and season of use on the vigor of 
desert range plants. 

Treatments in one phase in- 
cluded three intensities (25, 50 
and 75 percent) and four seasons 
(fall, early winter, late winter, 
and spring). Treatments in a 
second phase included three in- 
tensities (30,60, and 90) and four 
seasons (winter, early spring, 
late spring, and winter and late 
spring in combination). 

Ten plants of each of seven 
dominant desert species were 
chosen at two locations for phase 
one and at three locations for 
phase two. These were subjected 
to a schedule of clipping treat- 
ments for three successive years. 
Data were collected on reduction 
in live crown cover and percent 
of plants killed. 

In the first phase, spring har- 
vesting was the most detrimental 
and there was no significant dif- 
ference among the fall, early 
winter, and late winter periods 
of harvesting. In the second 
phase, forage removal during the 
winter and again in late spring 
was the most detrimental. Late 
spring grazing was significantly 
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more harmful than early spring. 
Percent plants killed and re- 

duction in crown cover increased 
with increased intensity of for- 
age removal during all seasons 
for both phases of the study. This 
response to intensity was most 
apparent with late spring clip- 
ping. 

It was concluded that desert 
ranges are best adapted to winter 
grazing and if used during this 
period would have about twice 
the grazing capacity as when 
grazed in the spring. 

LITERATURE CITED 

BLAISDELL, JAMES J., AND JOSEPH F. 
PECHANEC. 1949. Effects of herb- 
age removal at various dates on 
vigor of bluebunch wheatgrass 
and arrowleaf balsam root. Ecol- 
ogy 30: 298-305. 

ECKERT, RICHARD E., JR. 1954. A study 
of competition between whitesage 
and halogeton in Nevada. Jour. 
Range Mangt. 7: 223-225. 

GARRISON, GEORGE A. 1953. Effects 
of clipping on some range shrubs. 
Jour. Range Mangt. 6: 309-317. 

MCCARTY, EDWARD C. AND RAYMOND 
PRICE. 1943. Growth and carbo- 
hydrate content of important 
mountain forage plants in central 
Utah as affected by clipping and 
grazing. U. S. Dept. Agr. Tech. 
Bul. 418. 

STODDART, L. A. 1946. Some physical 
and chemical responses of Agro- 
pyron spicatum to herbage re- 
moval at various seasons. Utah 
Agr. Expt. Sta. Bul. 324. 

Comments on Range Management 
Technical Assistance in the Middle East 
with Special Reference to Saudi Arabia * 

HAROLD F. HEADY 
Professor of Forestry (Range Management) University 
of Cali jornia, Berkeley. 

Only in the period since World 
War II have governments in the 
Middle East devoted attention to 
ways and means of increasing 
range forage and livestock pro- 
duction on their arid lands. The 
need for such effort was readily 
apparent because overgrazing 
and droughts had resulted in the 

starvation of livestock and hard- 
ship on the people. Range man- 
agement or pasture experts were 
obtained from other parts of the 
world where programs to im- 
prove feed for livestock had been 
successful. These experts brought 
many suggestions from regions 
of generally higher rainfall and 

cooler temperatures than arid 
areas of the Middle East. A num- 
ber of land management prac- 
tices were more or less modified 
for arid conditions. Unfortunate- 
ly, most practices failed. Analy- 
sis of the successes, failures, and 
mistakes is needed for a sound 
range management philosophy 
in the Middle East. 

This effort is urgent because 
modernization of arid land graz- 
ing cultures have not kept pace 
with advances in intensive agri- 
culture and in other industries:. 
Customs governed principally by 
natural environment, especially 
by a severe desert climate, 


