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land if it is fertilized. Consequently, 
the farmer probably should use most 
of his arable land for tilled crops 
or pasture rather than for native 
forage. 

Most non-arable Ozark land is 
occupied by forests of oak and 
associated hardwoods. However, 
except where the soil is too thin for 
trees to grow, these non-arable lands 
can be made to grow either trees or 
grass. Without control of tree 
reproduction the forests eventually 
become so dense that forage yields 
are negligible. 

Fire is a major issue between 
grazing and forestry interests. Both 
sides have plausible arguments and 
both are sincere. Certainly a forest 
owner cannot grow hardwood timber 

plant control, pasture development 
and better range management are all 
needed to resolve grazing-forestry 
conflicts and to provide a higher 
standard of living for Ozark resi- 
dents. 
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Species Survey of a Mexican Unfenced 
Range 

CARLOS TAPIA AND JORGE DE ALBA 

1Zockefeller Foundation, Mexico, D.F.; Head, Department of Ani- 
mal Husbandry, Inter-American Institute of Agricultural Sci- 
ences, Turrialta, Costa Rica 

T HROUGHOUT the history of 
Mexico, many of its better des- 

ert ranges have been subjected to 
continuous and disorganized over- 
grazing and exploitation by bands 
of horses, donkeys and cattle. Of- 
ten, transitory grazing by milk goats 
has been very frequent, especially in 
close proximity to cities. Milk goats 

are highly valued by cattlemen 
with few resources as only a small 
capital outlay is entailed, and they 
may be penned at night in tempo- 
rary corrals after herding during 
the day. 

Opportunity was provided for a 
study of a typical desert range near 
the Agricultural College “Antonio 

Narro”, located 15 kilometers from 
the City of Saltillo, Coahuila, at an 
altitude of approximately 5,000 ft. 
Studies were conducted within a 
narrow valley which extends south- 
west from the outskirts of the city 
and leads onto the upper plateau, 
widening out into flat desert lands 
about 30 kilometers from Saltillo. 
The valley is bordered by steep 
mountain ranges (Fig. 1). 

Little or no fencing had been con- 
structed in the entire area except as 
needed for the protection of crop- 
land or irrigated orchards. A cursory 
examination revealed the presence 
of many valuable grass species, par- 
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titularly in small areas where the 
topography discouraged grazing. 

It seemed desirable for the College 
to evaluate the potentialities of t,he 
land for possible organization of a 
ranching enterprise. A survey was 
needed t,o make logical pasture divi- 
sions and differential management 
based on composition, density and 
condition of the vegetation. 

Methods 

A survey of percent cover and 
species composition IXXS made on an 
area of 1,330 hectares by the line 
interception method (Canfield, 
1942). The area was divided into 
four blocks, designated A, B, C and 
D. Three blocks (A, B and C), each 
comprising approsimatcly 400 hec- 
tares, spread fanwise toward the 
high sierra to the south. The fourth 
block, D, comprising 116 hectares, 
ocrupicd t,hc valley bottom. 

The three blorks of equal area 
mere each subdiridcd into four 
strata or belts of increasing eleva- 
tion up the slope. Thrco randomly- 
located lines were evaluated in each 
stratum or a total of 12 lines per 
block. For the smaller area at the 
bottom of the valley, only three lines 
were run. 

Differences in vegetation and soil 
between the blocks on the slope and 
the one in the valley bottom were 
so great that no analysis was deemed 
necessary to determine that it 
should be handled as a separate 
unit. Observations mere also made 
on vigor of grass vegetation, evi- 

dmoes of erosion and the amount 
of vegrtativc residue or litter. 

Results 

The per&age of grass cover 
ranged from 3.05 to 57.30 percent 
on the various lines. It is interesting 
to note that both evtrcmes oreurred 
in lines at the highest port,ion of the 
blocks. Minimum cover was re- 
corded on an old goat bedding 
ground in which cacti had almost 
complete1.y oblit,erat,ed the grasses. 
The maximum value was obtained 
on a patch of huff& grass (Ruchloe 
dact~loides) on a goat bedding 
ground of more recent, origin. Aver- 
age data on percentage of grass 
cowr of the alt,itudinal belts or 
strat,a are given in Table 1. 

Analysis of variance of the data 

Table 1. Average percentage of grass 
cover on four altitudinal belts of blocks 
A, B and C on the mountain slow 

summarized in Table 1 showed no 
significant differences bet.ween 
blocks or between altitudes. Reed- 
ings t,aken on Block D, at the bot- 
tom of the valley where overgrazing 
wax more pronounced, showed total 
grass cover of 2.0, 4.9 and 14.1 per- 
cent,, respectively. 

Data on the average percentage 
composition of grass cover on the 
mountain slope and in t,he valley 
bottom are presented in Table 2. 
Dominants on t,he slope include: 
side-o& grams. (Bozcteloua curti- 
pcndula), aristida, curly mesquite 
(Hilaria belangeri), buffalo grass, 
hairy tridens (Z’ridens pilosus), blue 
grama (B. gracilis), hairy grama 
(R. himla), and slender grama (B. 
jiZiJormis). In the valley bottom, 
conspicuous spwies arc Bermuda 
grass (Cynodon dactylon), hairy 

Table Z. Percentage composition of grass 
cover on mountain slope and 

valley bottom areas 

Mountain slope 

Side-oat,8 gramn.. ............ 33.1 
Aristids ...................... 11.0 
Curly mrsquito ............ 10.0 
BufTnlo grass ............. 0.4 
Hairy tridons. ............... 8.2 
Blue grams .......... ..... S.0 
Hairy grama. .............. 6.0 
Slender grsma. .............. 4.0 
Agrostis. ................. 3.0 
Wolftail ............... .. ., 2.0 
Setnrin ...................... 0.4 
Spmngletop ................. 0.4 
Lit,tlc bluestem. ............. 0.2 
Creeping muhly .............. 0.2 
Vine nwsquite grass ......... 0.2 
Fluff grass ................... 0.1 
Cane bluestem. .... ....... 0.1 
h~iseelln”eo”s ..... ...... 3.7 

Total .._............ 1 100.0 

Valley bottom 

Rermudn gr'itm .............. G7.0 
Hairy grama ................. 11.7 
Hairy tridens. ............... 5.6 
Side-oats ~ramn ............. 3.6 
Fluff ~~SSR .............. 3.3 
Arktidn ...................... 2.7 
StipiL ........................ 2.6 
Slim tridens ........... ...... 1.8 
Slender grama. ............. 1.7 

Totel...................... 1 100.0 

grama, hairy tridens, side-oats 
grama, fluff grass (Tridens puz- 
chellus), aristida and stipa. 

Species mere classified as desirable 
and undesirable grasses for addi- 
tional analyses of the line interrep- 
tion data. Desirable species in- 
cluded: little bluestem (Andmpogon 
smparius), cane bluestem (11. bar- 
bi?WtliS), side-oats grema, blue 
grama, hairy grama, buffalo grass, 
curly mesquite, sprangletop (Leplo- 
chloa dubia), and vine mesquite 
grass (Panicurn oD/usum). Undesir- 
able grasscs wre: wolftail (L?/cuncs 
phleoides), hairy tridens, fluffgrass, 
creeping muhly (Muhlmbergia re- 
pens) and bentgrass (Agrostis spp.). 

Analysis of variance on the wcr- 
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age data for different altitudes in 
the three blocks on the mountain 
slope revealed 110 significant differ- 
ence in area covered by desirable 
or undesirable species. The average 
perrent,age cover of dcsirahle species 
was 10.64 and of undesirable species, 
4.OQ percent. In the valley bot,tom, 
desirable species had 6.0 percent 
covcr and undesirables had 2.35 
percent, cover. Bcnn”da grass, a 
desirable species, occurred only in 
the valley bott,om. An undesirable 
species of t,he v&y, slim tridens 
(!/‘ridcns mu~ica), \vas not recorded 
on the slopes. Non-grass species 
(Opuntia, Agaue, etc.) had a” aver- 
age cover of 9.1 percent. 

On the basis of all vegetation 
intercepted on the slopes, the desir- 
able species comprised 44.24 per 
cent. The corresponding value for 
the valley hottom area wss 58.7 
percent. 

Discussion 

The relstivcly good condition of 
the range, as judged from the den- 
sity of cover is rather surprising, 
considering the history of the area. 
A total density of 10 percent de- 
sirable as against 4 percent undesir- 
able species would he considered 
promising t,o any scheme of range 
management. It is also amazing to 
find t,he great predominance of side- 
oats grams, a species which in other 
studies has been found to be a 
r&her poor competitor under condi- 
tions of heavy grazing. Canfield 
(IS@), for instance, gives evidence 
that, on foothill ranges at, the Santa 
Rits Experimental Range, side-oats 

grsmn derreased from 18 to G per- 
cent, in comparisons of areits pro- 
tected for 5 years against areas 

heavily grazed. 
It was estimat,ed that at, the time 

of the survey, 140 a”imnl “nits- 
goats, sheep, horses and cox- 

wxe being grazed in the area. In 
t,his connection, t,he severe drought 

for three years previous to the study 

should be noted. 

Among the factors generally cited 
as indicative of range condition 
(Parker, 1954), the most revealing 
in ou study was the absence of 
vigor of individual plants as com- 
pared with that of specimens in 
inaccessible areas (Fig. 2) and the 
general absence of litter and the 
evidences of erosion. 

On the slopes, erosion had pro- 
ceeded to t,he formation of a” ero- 
sional pavement of loose rock, 
gravel arld bare rock. At the bottom 
pasture active gully erosion was 
very dramatic (Fig. 3). In fact, co”- 
sidering the depth of soil and fer- 
tility that must have been present 
at one time, me believe t,hat none of 
the original dominzmt perennial 
grasses remains today. Bermuda 
grass which formed the major por- 
tion of the surveyed vegetation, 
happened to be at the bottom of an 
active gully where lvatcr collected 
easily and deposited silt. Such a 
range in its original condit,ion of 
deep soils is to be found in other 
parts of Coahuila with 100 percent 
grass cover consistirrg of blue grama, 
alkali sac&on (Sporobohs aimides) 
and black grama (Bouteloua wio- 
poda). The latter, t,hough not inter- 
cepted, was found in t,hc area. It is 
estimated that recovery of this 
bottom area would be exceedingly 
slow without reseeding, though ordi- 
nary rest a”d very moderate grazing 
would suffice on t,he sloprs. 

Comparing our observations with 
thaw of Humphrey (lQ50) for desert 
grassland in Arizona, we would 

estimate that the slopes were pro- 

ducing around 25 % of its potential 
and that the area at the bottom of 

the valley was prodwing less than 

20% of its potential. 

I” view of these findings it was 
recommended that immediate steps 
should be taken to fence the whole 

area, the slopes in one unit and the 
bott,om area in another unit and t,hat 

stocking be carried so moderately 
(30 hertares per animal unit) that 

increases in productivity should bc- 

come evident and maintained for 

several years before permitting 

heavier grazing. It would also seem 

highly desirable and educational to 
fence a representative area for per- 

manent protect,io” to study the long 
range effect of complete rrst on the 

possibilities of increasing surface 
cover, and the economic implications 

of trying to obtain such a goal. This 
area would be very valuable for 

teaching range management at the 

College. Cross fencing of the slope 
area was regarded as nnecomomioal 

both from the standpoint of the 

uniformity found in the blocks and 
from the lov productivity expected 

per hectare. 
Reseeding by artificial means does 

not appear justified in view of t,he 
high frequency of desirable species. 
Protect,ion from grazing in one sea- 
so” of favorable rainfall would effect 
more reseeding than could be ex- 
pect,ed vith artifirial methods. The 
low prodwtivit,y evidenced by 
the lack of vigor of individual 
plants would be corrected by less 
severe grazing and a system of 
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management designed to leave un- 
grazed annually a greater part of 
the plant growth for erosion pro- 
tection. 

In general this survey discloses 
great potentialities attainable by 
proper protection of this range, and 
immense teaching possibilities due 
to the riches of species in an area 
so easily accessible to students. 

Summary and Conclusions 

An area of 1,330 hectares located 
near the Agricultural College “An- 
tonio Narro” in Saltillo was sur- 
veyed by the line interception 
method for determination of density 
of cover and cover by species. Ocular 
estimates of vigor of plants, amount 
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of erosion and the amount of litter 
were also made. 

The slopes of the valley were 
found to have a much higher grass 
cover with 10.64 percent desirable 
species and 4.09 percent undesirable 
species while the corresponding data 
for the bottom of the valley were 6 
and 2.35 percent. Deferred grazing 
and moderate grazing would be ex- 
pected to boost productivity of the 
slopes, estimated at 25 % of poten- 
tial. At the bottom area where less 
than 20 % productivity was esti- 
mated, management would have 
to contemplate reseeding specially 
since the species expected to be 
dominant in such deep soils were 
practically absent. 

Range management studies at the 
College would be greatly aided by 
fencing the slope area, moderate 
grazing and protecting permanently 
a small area for studies of changes 
in erosion, density of cover and 
vigor of plants. 
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Techniques Useful in Range Research 
HhROLD F. HEADY 
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T HE range technician works 
with an area of land on and 

in which extends a complex mass of 
organic materials. These materials 
are usually small but they vary 
tremendously in number, shape, 
size and genetic character. The 
whole which I will call vegetation 
or the plant community and the 
individual units (plants) are used 
by livestock and otherwise must be 
managed for sustained forage yield. 
The problem of measurement alone 
may be likened to a complex study 
in solid geometry because vegeta- 
tion occupies space in two dimen- 
sions and has depth for a third. 
A fourth dimension of time must be 
added in the sense that the com- 
munity and its parts respond to a 
complex of environmental, physio- 
logical, genetic and use factors 
through time. 

Little wonder, then, that vegeta- 
tion has resisted the efforts to 

unravel and describe its relation- 
ships. Many attempts, false starts, 
and some poorly conceived ter- 
minology cloud these complexities 
further; even to the extent that 
mistakes and half-truths have ex- 
isted for long periods. With each 
passing year man is exerting greater 
demands on natural vegetation to 
serve his needs for useful products. 
He cannot much longer afford to 
allow the complexities to limit his 
efforts, poorly defined words and 
semi-truths to hamper his thinking, 
nor faulty methods to reduce his 
effectiveness. 

The organization of the plant 
community needs study for practical 
necessities of wildland management. 
The sudden and severe alteration 
in natural vegetation caused by 
factors, both controlled by man 
and beyond his control, are only 
partially understood. Man must 
investigate and comprehend the 
numerous forces that regulate vege- 

tational change. However the prob- 
lem goes much deeper and the 
ultimate objective may be to de- 
scribe vegetation in terms of its 
energy relationships-input from 
the sun and outputs useful to man. 
First plants, then animals convert 
the energy to useful products. The 
plant community and the animals 
grazing thereon must be efficient 
users of energy or else much is lost. 
So far the “energy” approach in 
range research has received too little 
attention. 

Samples are the basis of our 
knowledge, our attitudes and our 
actions, both in ordinary living and 
in scientific research. In vegeta- 
tional studies the sample was at 
first a general survey in which 
relationship was described solely 
from ocular estimates. During recent 
years the sample has been composed 
of plots to facilitate the gathering 
of data, some of which is qualitative 
or descriptive and some quantita- 
tive. Gradually there has been a 
shift from the former to the latter, 
but even today the quantitative 
study is infrequent if those based 
on ocular estimates are excluded_ 
The whole of range vegetational 


