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stable, climax vegetation will 
not exert the same force on its 
surroundings as one which has 
endured violent fluctuations in 
food supply as a result of pe- 
riodic overgrazing by cattle. We 
are too prone to expect that all 
members of a species of life, 
wherever found and whatever 
their history, are going to exert 
the same influence on, and be 
equally influenced by, their en- 
vironment-that they are un- 
changeable forces. The life 
which comprises rangelands can 
be said to accumulate “experi- 
ence,” and its influence and sus- 
ceptibility to influence are mod- 
ified by this experience. By ex- 
perience I mean here both the 
long term adaptive responses 
and the short term acclimatiza- 
tion responses of the organisms 
which form a rangeland matrix. 

Ignorance of this vital charac- 
teristic has led us into an erro- 
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neous experimental practice. We 
expect that the characteristic be- 
havior of an organism, or pop- 
ulation of organisms, can be dis- 
covered by studying the form 
under the simplified conditions 
of an isolated laboratory experi- 
ment. Fortunately, for the prog- 
ress of agricultural research, 
like organisms do seem to have 
some characteristics largely in- 
dependent of their individual 
histories. However, we are now 
at the stage, if we are to progress, 
where we must recognize that 
the history of environmental in- 
fluence is a critical part of the 
forces at work, and that taxo- 
nomically similar forms may 
have very different roles in the 
rangelands matrix if they have 
different histories. 

This brings me to my conclu- 
sion, which is stated in the title. 

The most realistic concept of 
the nature of rangeland is to con- 
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sider it as a single, complex mat- 
rix in which the native fauna is 
as influential as the flora, the 
soils, and the physical environ- 
ment. The most realistic way to 
study rangelands is to consider 
them as a complex so tightly in- 
terwoven that to remove any or- 
ganism for study, or to control 
many of the organisms in order 
to study in place one or a few 
of them is to change the whole 
character of the system of forces 
involved. 

My thesis, then, is let’s face 
our problem-which is the study 
and management of a matrix of 
life. To understand it is to learn 
to study it as a matrix. The in- 
vesting public will back us if 
they know what is required. 
Let’s tell them.-Richard B. 
Davis, Dept. of Wildlife Manage- 
ment, A & M College of Texas, 
College Station. 

Editorial 

Suggestions for Solving Foreign Range 
Management Problems 

During the summer of 1960 a 
formal seminar on range man- 
agement problems of the world 
was held at Utah State Univer- 
sity as part of a range manage- 
ment training program in coop- 
eration with the Foreign Agri- 
cultural Service and the Interna- 
tional Cooperation Administra- 
tion. Participants from seven 
foreign countries reviewed the 
status of range management in 
their respective countries and 
made suggestions toward solving 
the major problems. The high- 
lights of the discussion are re- 
ported here and I would like to 
give credit to the true authors of 

this paper: Mr. Rufino A. Sa- 
bado, Chief, Forest Grazing Sec- 
tion, Bureau of Forestry, the 
Philippines; Mr. Abdus Salam 
Swathi, Divisional Forest Of- 
ficer, Sibi, West Pakistan; Mr. 
Jorge Brun, Range Management 
Specialist, National Institute of 
Research, Buenos Aires, Argen- 
tina; Mr. Jacob Katsir, Regional 
Soil Conservation Planner, Ha- 
kirya, TelAviv, Israel; Mr. Ras- 
heed Abdel Magid and Mr. 
Hasim Abdel-Muttalib Mukhtar, 
Department of Animal Produc- 
tion, Omdurman, Sudan; Mr. 
Athanasious G. Chouliaras and 
Mr. George Koukouzelis, Agri- 

culturists, Greece; Mr. Hasan- 
Namik Arkun, Assistant Direc- 
tor, Ministry of Agriculture, An- 
kara, Turkey; Mr. Mustafa Bede- 
stenci, Range Management Spe- 
cialist, Konya, Turkey; Mr. Is- 
mail Hakki Akbay, Seed Increase 
Farm, Ankara, Turkey; Mr. 
Naim Dincer, Pasture and For- 
age Specialist, Eskisehir, Turkey; 
Mr. Urfi Guney, Veterinarian, 
Daracabey, Turkey; Mr. Muhlis 
Tan, Pasture Specialist, Eskise- 
hir, Turkey; and Mr. Mithat 
Yener, Pasture Specialist, Adana, 
Turkey. The gentlemen listed 
above freely discussed the prob- 
lens in their own countries and 
countries which they had visited. 
This paper is a compilation of the 
notes from the discussions. 

As would be expected, many 
divergent problems were pre- 
sented. Countries such as Ar- 
gentina and the Sudan are faced 



180 

with utilizing large expanses of 
relatively inaccessable r a n g e- 
lands while the more populated 
countries such as Israel are most 
interested in the intensive use of 
a limited land resource. Although 
geographical location, climate, 
population density, and 1 o c a 1 
customs contribute to range 
management problems particu- 
lar to each country, there are 
some problems that appear to be 
common to all countries repre- 
sented in the seminar. The most 
common problem mentioned by 
all concerned was the lack of 
qualified personnel trained in 
range management. Although 
the ICA, United Nations, and 
other organizations send techni- 
cians to the countries, there are 
not enough to fill the needs. A 
common complaint of the foreign 
visitors was that the technicians 
sent to the countries often did 
not spend enough time in the 
countries to adequately learn 
the problems of range use and 
the customs of the people that 
helped to dictate the policies of 
land use in the respective coun- 
tries. Likewise, foreign countries 
send technicans to this country 
for training, but many times the 
tour of duty is so short that it 
amounts only to an observational 
tour of problems here. 

Representatives from the 
Sudan, the Philippines, Turkey, 
Greece, Argentina, and Pakistan 
listed the establishment of a 
range management curriculum 
in their home universities as the 
top priority problem in solving 
their range problems. The gen- 
eral feeling was that local tech- 
nicians who had sound range 
management training could im- 
plement programs much more 
effectively than could foreign 
technicians. However, most rep- 
resentatives indicated that they 
would like to have foreign ad- 
visors who would work in the 
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field with local technicians, since 
a man out of town is considered 
an expert the world over. At the 
present time Israel has a range 
management curriculum in the 
Hebrew University. They have 
some of their top ecologists and 
botanists in the United States 
at the present time obtaining ad- 
vanced training in range man- 
agement. Argentina offers 
courses in botany, ecology, and 
closely related fields, but does 
not have a range management 
curriculum in its universities. 
The Philippines has offered a 
course in forest grazing in its 
forestry college, but does not 
have a qualified teacher for such 
a course at the present time. In 
Turkey, Greece, and Pakistan 
training is available in botany, 
agronomy, and pasture manage- 
ment, but no courses are taught 
for the purpose of training peo- 
ple to work on native range- 
lands. The range management 
work in the Sudan is in the de- 
partment of animal production 
and at the present time no range 
courses are taught. Without ex- 
ception the foreign representa- 
tives felt that there was a great 
need for more range managers 
in their countries and that these 
technicians should be local tech- 
nicians who understand the 
problems of the people. How- 
ever, such local technicians are 
not available. 

One of the solutions suggested 
by the group would include a 
three way approach to the prob- 
lem: First, well qualified rep- 
resentatives from the foreign 
countries should continue to 
come to the United States for 
training. Second, technicians 
from the United States should 
continue to be sent to the foreign 
countries. If possible, these 
American technicians should be 
people whom a foreign repre- 
sentative has met and worked 

with during his stay in America. 
The foreign technician would 
take the responsibility of sur- 
veying the range problems in 
his country, organizing the infor- 
mation available, etc. before the 
arrival of the American techni- 
cian. In this way, maximum use 
could be made of the American 
technician during the time he 
was in the country. By working 
together, both during the train- 
ing period of the foreign repre- 
sentative in this country and 
throughout the American’s visit 
to the other nation, close work- 
ing relationships could be ac- 
complished and many of the 
sociological problems of foreign 
aid could be minimized. Scien- 
tists from both countries could 
benefit from this international 
team approach. These two ap- 
proaches to American aid to for- 
eign countries could be accom- 
plished by only minor modifica- 
tions of existing policies. 

The third method of American 
aid in establishing range man- 
agement schools given a high 
priority by most participants, 
but it is considered here last be- 
cause it is a major modification 
of present programs. The major 
suggestions were: First, send 
well qualified college teachers 
in closely related fields to this 
country for advanced degrees in 
range management. Second, 
upon return of the foreign repre- 
sentative to his home country 
send a well known range educa- 
tor from this country to help him 
establish a curriculum in his 
country. Again, the team ap- 
proach would add much to the 
establishment of a lasting pro- 
gram. 

The second most common 
problem to all countries was the 
problem of making adequate sur- 
veys of the range resource. Of 
course this depends to a large 
extent upon the number of qual- 
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if ied range technicians avail- 
able. In most cases labor is 
plentiful in foreign countries but 
the technician must have ade- 
quate training in sampling, veg- 
etational analysis, statistics, and 
other principles to interpret the 
data and integrate the results 
into a meaningful management 
plan. Basic ecological data must 
be gathered and interpreted be- 
fore useful surveys can be made. 
Use standards for each type of 
vegetation and each class of live- 
stock remain to be established. 
These problems are not to be 
solved by a poorly trained range 
scientist. Certainly a large 
amount of the field data could be 
collected by short-course trained 
technicians; but if really mean- 
ingful range surveys and man- 
agement plans are to be accom- 
plished, then they must come 
from educated scientists, not 
trained technicans. The coun- 
tries do not need, or want, large 
amounts of foreign scientists 
making their management plans. 
They are ready and willing to 
make their own applications if 
we will help educate them in 
the basic principles. 

The third important common 
problem was the establishment 
of range research programs to 
give the managers sound bases 
for their management programs. 
Vast areas of research into use 
and management of tropical, 
ranges are open in the Philip- 
pines and in the Sudan. Much 
investigation must be done in 
genetics, soils, plant-moisture re- 
lationships, and the application 
of basic research to the reclama- 
tion of arid regions if the de- 
pleted ranges of Mediterranean 
countries are to be made produc- 
tive again. The problem of sup- 
p 1 yin g the research projects 
with educated personnel must be 
met and once more we see that 
the key to solving range prob- 

lems is the supplying of person- 
nel. 

Extension and acceptance of 
proven principles in range man- 
agement is another problem com- 
mon to all countries. Again, get- 
ting the known principles ac- 
cepted is a job for individual 
workers to do and the people 
who can do it best are local peo- 
ple who are known and re- 
spected in their communities. 

Another problem which occurs 
in some of the countries is the 
lack of exchange of current lit- 
erature. Although ICA partici- 
pants to this country are given 
membership in the American So- 
ciety of Range Management as 
part of their assistance program, 
it may not be possible for them 
to maintain membership once 
they return to their countries. 
The exchange ratio between the 
American dollar and the cur- 
rency in many foreign countries 
makes it almost prohibitive for 
a foreign technician to receive 
more than one American journal 
and many times even one can- 
not be justified on their low sal- 
aries. Most journals charge an 
increased rate for foreign sub- 
scriptions. Perhaps it would be 
more realistic to charge more 
for American members and give 
a reduction to foreign countries 
if we are actually interested in 
our material getting world wide 
distribution. 

Although Argentina, the 
Sudan, and many other coun- 
tries still have vast expanses of 
rangeland, other countries are 
feeling the demands of popula- 
tion growth more acutely. In- 
tensification of production on 
the pastures and ranges are of 
paramount importance to the 
people of Greece, Israel, and 
Turkey. Here the ranges have 
been reduced to extremely low 
productivity following centuries 
of uncontrolled grazing. In many 

instances ranges have deterio- 
rated to such a degree that it 
may be impossible to improve 
them bY managemen t alone. 
Large scale range revegetation 
or reel .amation projects may be 
necessary to increase production. 
However, once the ranges are re- 
claimed, it will be necessary to 
develop management plans that 
will allow for continued sus- 
tained yield. 

The Philippine livestock in- 
dustry was all but destroyed 
during World War II, and it has 
been diffioult to get pre-war 
ranchers to rebuild their herds 
since greater income may be ob- 
tained from investment in in- 
dustry. Adequate markets must 
be developed for the produce in 
Turkey, the Sudan, and Pakistan 
if the livestock business is to 
reach the full potential in these 
countries. In some countries, 
such as the Sudan, cattle are 
considered a source of wealth 
and a man is not likely to reduce 
the item which adds to his pres- 
tige in the area. 

Many of the range manage- 
ment problems of some countries 
are closely tied in with the cus- 
toms and traditions of the peo- 
ple. For instance, in the Sudan 
and Pakistan nomadic grazing 
by tribal herds presents prob- 
lems seldom encountered by 
other range managers. Regard- 
less of the amount of technical 
training a range scientist who 
works in these countries has, he 
must be able to modify his train- 
ing to fit the local situations. 
Other problems of local land use 
enter into the management of 
foreign ranges. The rancher in 
the Philippines is constantly 
plagued by landless squatters 
and trepass users of the range 
resource. Community pastures 
in Greece and Turkey may add 
to the problems of applying ap- 
proved range practices to the 
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lands. Therefore, the real prog- 
ress in solving the range man- 
agement problems in the coun- 
tries will come from local people 
who have been trained in the 
principles of range management. 

As it has been suggested, per- 
haps the best way to get the 
principles to other countries is 
by a team approach between in- 
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dividuals in the countries where 
range management is an ac- 
cepted science and individuals 
in nations where scientific range 
management is unknown. Rep- 
resentatives of foreign countries 
appear to be eager to solve their 
own problems and given the 
proper educational facilities, 
they can solve them. It appears 

that education of foreign range 
technicians can be speeded up by 
establishing range management 
curricula in foreign universities, 
further exchange of technical 
personnel, and unlimited ex- 
change of ideas and research.- 
Thadis W. Box, Range Manage- 
ment Department, Utah State 
University, Logan, Utah. 

Continuous vs. Specialized Grazing Systems: A 
Review and Application to the California Annual 
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HAROLD F. HEADY 

Associate Professor, School of Forestry, University of 
California, Berkeley, California 

Rotation of grazing among sep- 
arate pastures was advocated as 
a range improvement practice 
before the turn of the century 
(Smith, 1895). Following inten- 
sive ecological studies in the 
Wallowa Mountains in Oregon, 
Sampson (1913, 1914) recom- 
mended that deferred-rotation 
grazing should be a general prac- 
tice on national forests. Jardine 
(1915) and Jardine and Anderson 
(1919) presented the deferred- 
rotation scheme in diagram form. 
Numerous grazing experiments 
were conducted between 1920 
and 1950 to test the value of graz- 
ing systems and much experi- 
ence was gained in the applica- 
tion of rotated rest and grazing 
on range lands. Part of the ex- 
perimentation showed that con- 
tinuous grazing gave more ani- 
mal production than various ro- 
tational systems and the conflict- 
ing results were briefly reviewed 
by Sampson (1951, 1952) and by 
Stoddart and Smith (1955). 

Additional information is 
available from recent work in 
the United States and in range 
areas throughout the world. One 
objective of this paper is to ana- 
lyze the facts and beliefs about 
grazing systems in an attempt to 
determine the reasons for con- 

flitting results. The second ob- 
jective is to propose the hypo- 
thesis that continuous grazing 
will give more animal production 
from the California annual type 
of vegetation than will rotational 
systems. This will be done by an 
interpretation of vegetational 
and animal data from several 
studies, a minimum field trial, 
and without a thorough experi- 
mental test. 

Many people have unknow- 
ingly contributed to this report 
through most helpful oral discus- 
sions. Opinions about grazing 
systems have differed so widely 
that separate acknowledgement 
to each person would be inad- 
visable, besides I find impossible 
the listing of who said what. I 
graciously acknowledge the con- 
tribution by Mr. Donald T. Tore11 
who helped greatly in the de- 
velopment of the hypothesis and 
who furnished the data from ani- 
mals. Messrs. F. A. Branson, A. 
Heerwagen, and A. M. Schultz 
improved the manuscript with 
many worthwhile suggestions. 

Def inifions 

Continuous grazing is used in 
this paper to include yearlong 
and seasonal grazing where ani- 
mals are on a range unit for at 

least the whole of the growing 
period. Usually they graze a unit 
as long as the weather permits. 
The specialized systems include 
rotation, deferred, rest-rotation, 
and deferred-rotation grazing. 
Distinctions among these systems 
are easily made by definition 
(Stoddart and Smith, 1955) but 
are difficult in application. In 
practice, rotation and deferment 
are frequently combined to meet 
the operator’s particular man- 
agement problems. In experi- 
mentation, seldom have two dif- 
ferent studies tested the same 
systems. Grazing and rest pe- 
riods have been different in 
length, vegetational types are 
different in the various experi- 
ments, and the animals used 
have been of different kinds, 
ages, and sexes. Therefore, mean- 
ingful detailed comparisons of 
the specialized systems are all 
but impossible. On the other 
hand, continuous grazing has 
been compared with one to sev- 
eral of the specialized systems 
in numerous tests and that is 
the basis of this review. 

Rotation grazing has been in- 
tensively studied on cultivated 
pastures, but that large body of 
information is used only to estab- 
lish certain principles. 

Advanfages of Specialized 
Grazing Systems 

The advantages of a specialized 
grazing program are generally 
stated in terms of improved 
range conditions. The rest from 
grazing allows the established 
plants to gain in vigor and to 


