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and was one of the main causes for 
the slow recovery after the drought 
of 1950-52. 

Conclusion 
Introduction of modern range 

management methods is essential to 
stop the decline of the range in 
Argentina. Better animal hus- 
bandry practices such as shorter 
breeding season to insure a more 
uniform calf crop, better selection 
based on the culling of non-pro- 
ducing breeding stock, and the use 
of good bulls will lessen the graz- 
ing pressure on the range without 
appreciably lowering the repro- 
duction of the herds. The ranch 
operators should also be made 
aware of the value of plants as 

indicators of range condition and 
the possibilities of range improve- 
ment through special grazing sys- 
tems. 

Improvement of the range itself 
must wait until the cost of such a 
program comes more in line with 
the prices received for the products 
of the range. The following sta- 
tistics of the ranch in the neigh- 
borhood of Victorica where the 
writer worked will bear this out. 
This ranch had an income from 
sales of wool, cattle and sheep 
equivalent to $15,000 while annual 
costs amounted to $12,300. The 
ranch occupied a total area of 
43,000 acres, of which 18,000 acres 
were open grassland, 14,000 acres 

were forest and the rest bordered 
on fachinal. In 1954 the number 
of animals amounted to 1,300 head 
of cattle and 2,000 head of sheep. 
This was considered one of the 
richer ranches in the region. 
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California has about 22,000,OOO 
acres on which annual plants pre- 
dominate in the herbaceous cover. 
This is known as the California an- 
nual-type vegetation (Talbot, Bis- 
well and Hormay, 1939). The flora 
is made up of many different spe- 
cies, as many as 200 or 300 per 
square mile. As many as 35 and 
commonly 15 to 20 species have 
been recorded for a square foot of 
ground. Seed production is gener- 
ally high, even under adverse 
weather conditions and fairly close 
grazing. Burcham (1955) reported 
yields of 400 to 1,600 pounds per 
acre in open grassland ranges. The 
vegetational cover varies greatly 
from place to place and from sea- 
son to season depending upon such 
factors as variable weather, kind 

IThe California Forest and Range Es- 
periment Station is maintained at Berke- 
ley, California by the Forest Service, 
U. S. Department of AgrimltuTe in co- 
operation with the Ukversity of Cal- 
if ornia. 

of soil, degree and season of graz- 
ing, and occurrence of fire (Tal- 
bot and Biswell, 1942; Hervey, 
19’49 ; Kadish, 1955 ; Biswell, 1955). 

To learn more about the ecology 
of the annual-type vegetation, 
counts were made of individual 
plants on 152 sample plots over a 
period of three years at the San 
Joaquin Experimental Range,2 in 
the Central Sierra Nevada foothills 
of California. This area is fairly 
representative of a vast portion of 
the 22,000,OOO acres of the annual- 
type vegetation. Another reason 
for making the counts was to test 
the practicability of this method 
of sampling yearly and seasonal 
changes in the resident annual-type 
vegetation. 

Plant Numbers and %rvival 
In Dense Bands 

Soon after the first rains in the 
fall, ground that has been virtually 
zA branch of the California Forest and 
Range Experiment Station. 

too dry during late summer for 
plants to, grow becomes literally 
covered with thousands of annual 
plants. Approximately 50 percent 
of those in dense stands die before 
reaching maturity, and one-half to 
three-fourths of those remaining 
are stunted plants. This sequence 
of development was followed for 4 
three years by counting the indi- 
vidual plants on the 152 sample 
plots. 

During the first year the young 
seedlings were counted on 0.2 x 0.2- 
foot square sods taken from the 
very densest stands obtainable of 
certain abundant range plants. 
Converted to a square-foot basis, 
four samples of soft chess (Bromus 
mollis) averaged 17,433 plants per 
square foot; four of foxtail fescue 
(Pestuca megalura) 20,875 ; and 
nine of broadleaf filaree (Erodium 
botrys) 1,048. Scattered in with 
the broadleaf filaree were about an 
equal number of other plants, 
mainly grasses. These averaged 
1,600 per square foot for the nine 
plots. 

On the densest plots the seedlings 
were about as thick as they could 
possibly grow. Foxtail fescue seed- 
lings, being the smallest, occurred 
in the greatest numbers. Broadleaf 
filaree seedlings are relatively large _ 
and not nearly as many can grow L 
on a given unit of area. 
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During the second season, 33 
2 x 2-foot plots were staked out in 
dense stands, including soft chess, 
foxtail fescue, broadleaf filaree and 
whitetip clover (Trifolium varie- 
gatum). Density of vegetation was 
estimated for each of these plots, 
after which two 0.2-foot-square 
units of equal density were chosen 
in each plot for the plant counts. 
One unit was carefully removed, 
the sod torn apart and the seedlings 
counted; the second was staked for 
counting at the height of plant de- 
velopment, during the latter part 
of April. When the April counts 
were made, density was again es- 
timated for the two sets of plots. 
The results from these counts and 
estimates are summarized in Table 
1. 

The estimates of forage density 
on the 2 x 2-foot plots were consid- 
erably higher than over the experi- 
mental range as a whole: 56 per- 
cent as against 37 percent. The 
estimates of vegetation density on 
the 0.2 x 0.2-foot units were still 
higher, averaging almost 7’7 per- 
cent. 

The greatest reduction in plants 
from the seedling stage to ma- 
turity occurred in the clover 
stands and the least reduction in 
the broadleaf filaree plots. The 
percentage reductions for each of 
the species were as follows: fox- 
tail fescue, 50 percent ; soft chess, 
38 percent ; broadleaf filaree, 11 
percent ; whitetip clover, 93 per- 
cent. The whitetip clover has a 
spreading habit of growth which 
may partly account for the greater 
mortality in stands of this species 
as it develops to maturity. The 
grasses in dense stands seldom de- 
velop tillers but in thinned stands 

FIGURE 1. Annual plants comprise nearly all of the resident herbaceous vegetation 
in the lower portions of the Central Sierra Nevada foothills of California. 

the tillers may be many. In a con- 
tiguous area where scraping the 
soil surface had greatly thinned 
the stand, foxtail fescue plants had 
developed as many as twenty till- 
ers. These added materially to 
the density of the vegetation in 
the mature stage. 

In the spring of the third year, 
ten sods of one square-foot each of 
the four species were selected at 
random in mature stands of 90 per- 
cent density or better and counts 
made of all the plants. These sods 
showed the following numbers of 
plants per square foot: foxtail 
fescue-7,435, with 395 additional 
plants of other species; soft chess 
-5,075, with 525 additional plants 
of other species; broadleaf filaree 

-1,002 with 1,002 additional 
plants of other species; and white- 
tip clover-705, with 1,085 addi- 
tional plants of other species. 
Another set of 10 sods per species 
selected at random in stands of 
about average density showed the 
following numbers at maturity : 
foxtail fescue-2,020, with 432 of 
other species ; soft chess-1,435, 
with 370 of other species; whitetip 
clover-347, with 150 of other spe- 
cies. 

The sample sods each year 
showed wide range in number of 
plants per unit area. 

Time required for the counts 
averaged 11, hours for each of the 
seedling plots and one hour for the 
mature plant sods. Because of the 

Table 1. De,nsity and number of plants pelr square fooit on dense sample plolts in the amual-type vegetation. 

Plant density No. of plants per square foot 

No. ~ Seedlings Mature plants Dominant species Other plants Total 

of 2x2-ft. .2x.2-ft. 2x2-ft. .2x.2-ft. Seed- Mature Seed- Mature Seed- Mature 
Dominant species plots plots plots plots plots lings plants lings plants lings plants 

$7 % % % 
Foxtail fescue 10 40 60 60 74 15,625 7,435 332 395 15,957 7,830 
Soft chess 9 46 58 58 77 8,638 5,075 438 525 9,076 5,600 
Broadleaf filaree 10 45 76 53 77 1,210 1,002 1,032 1,002 2,242 2,004 
Whitetip clover 4 37 55 55 79 6,650 381 2,462 231 9,112 612 
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variability in numbers of plants 
per sod and the time required to 
make the counts it was concluded 
that the count method of sampling 
resident annual vegetation as used 
here would likely be impractical 
where many plots are needed for a 
reliable sample. However, for cer- 
tain studies in which exactness is 
desired the count method may 
prove highly satisfactory. It has 
been used occasionally in reseeding 
studies. 

Seed Prolduction 
Annual plants usually produce 

an abundance of seed. Judging 
from the number of plants per unit 
area, no scarcity of seed existed on 
the ground in the areas where 
counts were made. Seed produc- 
tion insufficient for another year’s 
crop under normal conditions is 
usually not a particular problem 
on annual-type ranges. 

As an indication of the number 
of seed produced per unit area, 
counts were made of the seed pro- 
duction of broadleaf filaree. The 
seeds were counted on 26 plots of 
4-foot radius distributed along a 
one-mile fence line separating a 
heavily grazed pasture from one 
moderately to lightly grazed over 
a 7-month period. An average of 
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537 broadleaf filaree seeds were 
produced per square foot in the 
heavily used pasture, and 683 in 
that moderately- to -lightly used. 
Four plots protected from grazing 
gave an average of 1,087 seeds, the 
number varying from 335 to 2,283. 
The forage density on all plots, 
grazed and ungrazed, averaged 33 
percent with broadleaf filaree com- 
prising 41 percent of the plant 
cover. On the four protected plots 
the plant density averaged 41 per- 
cent, and broadleaf filaree made up 
51 percent of the cover. 

Summary 
Counts were made of individual 

plants of several species in the 
seedling stage and at maturity on 
sample plots in the California an- 
nual-type vegetation to learn more 
of the ecology of this plant cover 
and to test the practicability of 
this method of sampling changes 
in the vegetation. Measurements 
were also made of the number of 
seed produced by plants of broad- 
leaf filaree. 

Seedling numbers varied widely, 
being highest in foxtail fescue, a 
plant with small seedlings, with 

-20,875 per square foot in the 
densest stands. Approximately 50 
percent of the seedlings in dense 

stands die before reaching matu- 
rite and up to three-fourths of 
those remaining are stunted plants. 

Because of the great variability 
in number of plants per unit area 
and the time required for making 
counts, this method of sampling 
annual and seasonal changes in 
the vegetation has limited applica- 
tion. 

Seed production in the annual 
vegetation type is high under nor- 
mal conditions of weather and 
grazing. 
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The role that animals play in attached to their bodies or by in- 
the dissemination of seeds has been gestion of seeds at one location 
the subject of speculation and lim- 
ited study for many years. It has 
been established that -animals may 
spread plants when seeds become 
lP&lished with the approval of the 
Director as Research Paper No. 409 of 
the University of Idaho Agricultural 
Experiment Station. 

and discharge at another. In 
many areas grazed by livestock, or 
used for trailing, plants formerly 
not common to the region have 
been introduced. It seems logical 
to assume that in many cases 
these plants may have been intro- 
duced by livestock coming from 

areas where these species were 
present or by the use of imported 
feeds containing seeds of these spe- 
cies. Today, livestock, in addition 
to being trailed, are often carried 
great distances to grazing areas by 
railroads or trucks. Consequently, 
seeds of various species could be 
spread over distant areas by live- 
stock in a short period of time. In 
addition, rabbits and rodents may 
act as carriers of seed for shorter 
distances. 

In view of these possibilities, the 
present study was undertaken to 
determine the viability of certain 
range plant seeds after passing 
through the digestive tract of sheep 

_ and rabbits and to ascertain how 
long viable seeds would remain in L 
the digestive system before being 


