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'I 	 HILLS AND UPLANDS IN BRITAIN - THE LIMITATIONS AND THE DEVELOPMENT OF 
POTENTIAL 

Roy Hughes 
Welsh Plant Breeding Station, Aberystwyth, Wales 

Inherent low natural productivity, and social and economic disadvantages pro
vide little incentive for farmers to adopt technical advances. Despite resistance 
to investment in hill farming an R and D programme is essential to supply techml
ogy for future development. Within Europe, marked contrasts in the nature of con
straints and levels of production exist between and within regions. Altitude is
 
no criterion, similar problems prevailing at sea level (Scotland) and at 1000 m
 
(Alps). In U.K. one-third of the agricultural area is devoted to hill farming 
lksed on sheep, supplemented to varying degrees by cattle. The saleable products 
are 	wool, and store and breeding livestock, low output generating insufficient
 
profit to provide capital for improvements. Grants and subsidies often exceed net
 
farm income. The first step in an R and D programme is to quantify the main barr
iers to production, climate, soil and vegetation. Weather changes rapidly with
 
altitude in U.K., but physical data alone are insufficient, plant/weather respon
ses giving a bet cer integration of the interacting factors. Soil limitations are
 
similar to other regions where the parent materials are ancient rocks. Low pH, 
high organic matter and low nutrieat status must be evaluated on the basis of
 
improvement requirements. Indigenous species are adapted to survival and are int
rinsically poor in feed quality, a situation exacerbated by systems that allow the
 
accumulation of mature herbage during the summer. Individual farms are a mosaic
 
of soil/vegetation types, an important consideration in elucidating potential and
 
development strategies. The primary objective is an overall improvement in animal
 
nutrition to increase livestock output, and this is best achieved by hill land
 
improvement. Farm ecograms can be constructed on the basis of detailed studies
 
describing the agronomic implications of the manipulation of livestock and of veg
etation by management with and without fertilizers, low-cost surface seeding and 
ploughing and reseeding. Government support policies should reflect the fact
 
that viable farming is basic to multiple land use strategy.
 

2SITUATION AND TRENDS OF HILL LAND MANAGEMENT IN CENTRAL EUROPE 

G. Voigtlander* and G. Spatz 
Lehrstuhl fur Grunlandlehre der Technischen Universitat Munchen, Freising-Weihenstephan, Federal Republic of Germany 

Hill lands in Central Europe have been used agriculturally as far as
 
possible up to present times. Large areas of little productivity were
 
abandoned not before the last decade. At the same time the mountains
 
became more and more importint as rocreation areas. But requirements
 
of people are orientated to a type of landscape as it was formed by
 
agriculture and forestry during centuries. Therefore most governments
 

*Author to present paper 



tend to maintain agriculture even if it 
is not economical. Also the
public is prepared to 
support the agriculture of hill lands. But the
load 
of the public budget is to be kept as small as possibl,3.

Therefore in order to 
keep the 
landscape open alternatives o
agricultural utilizdtion 
are 
tried, for instance mowing, application

of herbicides and burning of dead plant residues. 
Furthermore
abandoned areas which are 
not treated are observed and their impact
on the vegetation, the 
ecology and the recreational function 
of the
landscape are 
examined. The suitibility of agricultural and 
nonagricultural procedures for conservation and securing all 
essential

functions of 
the landscape are discussed. The expenses of different
systems of farming, such as full-time-farming, part-time-farming and

cooperative farming 
are compared.
 

3 HILL LAND USE IN THE UNITED STATES 

R. M. Davis
 
United States Department of Agriculture, Soil Conservation Service, Washington, D.C., USA
 

Like most other natural resources, hill land is in limited supply and
will require good conservation planning if it is to realize its fullest
potential. Planning should involve three steps: 
 (1) identifying the most
effective use for each tract--mining, cropping, pasture or grazing,

wildlife, recreation, or forestry; (2) developing and using conservation

techniques, such as minimum tillage, that will reduce erosion, sedimentation,
and other conservation hazards; and (3) blending total hill land use with
that of other available lands in the most efficient national mix.
 

4 HILL COUNTRY FARMING IN NEW ZEALAND: AN OVERVIEW (See Appendix) 
R. W. Brougham

Department of Scientific and Industrial Research, Grasslands Divisioo. Palmerston North, New Zealand
 

5 LAND AND LIFE IN NEPAL HIMALAYA 

S. B. Nepali

Department of Agriculture, Kathmandu, Nepal
 

Nepal occupies two third of the Himalaya Range, the youngesL mountain in the
world. 
 This is a barrier between the cold Alpine to artic arid climate in the

north and the warm humid monsoonic climate in the south.
 

The Himalaya has been densely populated by varied ethinical groups with
diversified occupations in terms of available cultivable land.
 
The farming has been mainly subsistence, composed chiefly of food grain
cultivation and livestock-each complementing other. 
 The trade between north
and south of Nepal did help in the past to build up their economy. The handcrafts have been supporting their need for cloths and other materials for
 

packing, storage and other household needs.
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With the increase in population the increase in demand for food, Fhelter,
 
cloth and energy, the Himalaya has been exposed to the destruction of the
 
forest and natural vegetations. This action has been more aggravated to the
 
changes brought about by the nature. The eco-system has been disturbed unknow
ingly by the man. The human life in the Himalaya has been threatened.
 

This disturbed eco-system has been difficult to solve due to the rugged
 
topographical condition, illiteracy to understand to keep up the eco-system,
 
poor to invest for its improvement.
 

This creates a situation which demands the immediate attention of the
 
developed world body to do at least something to maintain the life of the Himala
yan people.
 

The attention should be geared up towards the study and research finding
 
solution, mass education, and action to restore the eco-syst-m for the sake of
 
man. 

6 HILL LAND AGRICULTURE IN THE HUMID TROPICS 

D. L. Plucknett
 
College of Tropical Agriculture, University of Hawaii, Honolulu, Hawaii
 

Tie Humid Tropics (HT) comprise a large proportion of the less-populated,
 
less-4eveloped lands of the earth. Hill lands make up a considerable part of the
 
HT. Hill land use varies widely, including; shifting cultivation, subsistence
 
faiming, small to large scale grazing, and small to large scale plantation or cash
 
cropping. Land use is strongly affected by factors such as population pressure,
 
health factors, world markets for export crops, and land tenure patterns. HT hill
 
lands are commonly used to produce export crops such as tea, coffee, bananas,
 
pineapple, sugarcane, oil pall, Hevea rubber, cinchona, and valuable cultivated
 
woods such as mahagony and teak. Food crops grown on small or subsistence farms
 
include maize, beans, plantains, edible aroids, yams, cassava, and fruits such
 
as avocado, mango, and papaya, These lands face serious problems including de
forestation, declining soil productivity with continued cutting and burning in
 
some shifting cultivation systems, increased land clearing and settlement by land
less cultivators of persons fleeing disease-ridden lowlands, continued wood cut
ting for firewood or charcoal, or expanded land clearing for poor quality pastures.
 
Land denudation, if continued and uncontrolled on steep slopes, often leads to
 
land degradation through erosion, flooding, and results in damage to cultivated
 
lands and more heavily populated areas in the lowlands. Improved watershed pro
tection and 1anagement will be required in order to prevent further deterioration.
 
Under good management HT hill lands can produce much-needed food and rural income,,
 
and constituce a valuable resource for many countries, because of generally favor
able rainfall and equable year-round growing conditions. Strolg efforts must be
 
made to bring about better land use and management for these lands, in order to
 
use them for the benefit of man while ensuring their future productivity.
 

7 DEVELOPMENT AND USE OF HILL LANDS FOR INTENSIVE AGRICULTURE IN SRI LANKA 

R. R. Appadurai
 
Faculty of Agriculture,
 
University of Sri Lanka, Peradeniya, Sri Lanka
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The use of hill lands for intensive agriculture in Sri Lanka dates back to theopening of the plantations nearly one and a half centuries agofirst for Coffee and
later for Tea and Rubberwhen more than 400,000 ha of jungle land were broughtunder plantation crops within a period of about 100 years. The spread of theplantation system with its emphasis on large scale cultivationheavy use of capital
and labour and producing primarily for export has been chiefly responsible for thehill country becoming the major contributor to national income. In recent years,however,world market trendsthe advent of clones with high yield potential,the
advance of technology,as well as serious soil erosion leading to degradation of Teaand Rubber lands particularly at elevations below 1200 m have pointed to the needfor Sri Lanka to confine her plantations to the more favoured areas and diversify
the marginal ones to other more profitable crops. Rapid increases in human population have also resulted in strong pressures on available land resources for the
cultivation of food and cash crops. Land reform legislation enacted in 1972 and
1975 has further provided a unique opportunity to transform these hill lands tobest economic and social advantage. The Agricultural diversification project 

the 

established in 1970 is engaged in a programme of land use adjustments on marginalplantations on hill lands. Based on land capability studies and land and site
evaluations the project has uced the ascatohment its planning unit for Agricultu
ral diversification. Settlement onfarming based existing forest garden farms and new crop combinations such as coconut for interoropping with paature,cacao,coffee,
spice cropsfodder crops,sericulture and forest species being introducedare on anintegrated developmaent plan for the catchment as a whole. Next to the plantations,
the natural grasslands of the hillslocally known as the 'patanas' constitute animportant potential resource and are being developed for grassland farming as the
climate of the hills is suitable for both livestock and pasture. The wet patanas
have been successfully replaced by Kikuyu (Pennisetum clandestinum Hochst) a productive pastureand the dry patanas after a period of pioneer cropping by improvedspecies such as the Paspalums,Pannicums and Setarias. The aim is also to bring the
forest areas of the catchments into a productive state to conserve the soil and 
water resources of the Qatchment and to provide timber pulpwood and fuel. 

8 INTENSIVE CROP AND ANIMAL PRODUCTION SYSTEMS IN THE TROPICAL HILL LAND OFPUERTO RICO 

J. Vicente-Chandler
 
United States Department of Agriculture-Agricultural Research Service, Rio Pedras, Puerto Rico, USA
 

Hundred of millions of acres of hill lands in the 
humid tropics have abun
dant, fairly well distributed rainfall, deep porous soils and year round growing

weather. Population pressures frequently require intensive use of these lands

for food production, 
Crops for these lands should be soil protective or capable

of being managed in such a way that proper conservation of soil and water are
 
assured. 
 In Puerto Rico intensive grassiand management techniques for hill lands
 
have resulted in the production of over 1,000 pounds of gain in weight or 7,000

pounds of milk per acre yearly with cattle receiving no concentrate feed. Inten
sively cultivated plantains with minimum tillage and strip cropping have produced 
over 20 tons per acre yearly of high carbohydrate food with a caloric content
 
equivalent to 
that in 150 bushels of corn. Intensively managed coffee has
 
produced over 2,000 pounds of market coffee per acre yearly and papayas over 50
 
tons of fruit. Bananas grown under semi-forest conditions have produced over 
15
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tons of fruit per acre yearly and cocoyans c'... 12 tons of tuber per acre yearly 
on such lands, 

9 LAND USE IN HILL COUNTRY IN CENTRAL AMERICA 

J. L. Walker
 
North Carolina State University, Raleigh, North Carolina, and Agency for International Development, Guatemala.
 

10 FACTORS AFFECTING INCREASED AGRICULTURAL PRODUCTION FROM MARGINAL LAND 

IN EAST AFRICA 

R. S. Musangi
 
University of Nairobi, Kabete, Kenya.
 

11 BREEDING GRASSES AND LEGUMES FOR HILL ENVIRONMENTS 

E. L. Breese
 
Welsh Plant Breeding Station, Aberystwyth, Wales
 

Hill environments in the U.. have features which are common to many other up
land areas of the World. Salient among these are low temperatures, and low light
 
intensities, extremes of wet and dry conditions, and the inherently low nutrient
 
status of the soil. Thus emphasis has to be placed on breeding pasture plants 
with improved productivity under these stress conditions. Improved management 
seeks to ameliorate the environmental limitations and breeding aims must be closely 
associated with management objectives. Where grazing control is possible, there is
 
a high potential for the use of introduced lowland species. These have an improved 
seasonal growth pattern and nutritive value, and selection continues for improved
 

winter hardiness and more efficient utilization of the limited soil nutrients. The
 
most promising species is perennial ryegrass (Lolium perenne) and the approach is
 

to extend the general adaptability of existing varieties. This has the dual ad
vantage of avoiding the increased costs in producing seed of special purpose va

rieties, and of building in a greater insurance against damas;e during occasional
 
severe winters in the lowlands. Winter-hardy ryegrass hybrids (L. inultiflorum x
 
L. perenne) and ryegrass/fescue hybrids (Lolium x F( stuca) offer new pote),tials as 
conservation crops on enclosed areas. For the more open hill areas, the selective 
improvement of indigenous species is also being examined, particularly formL, of
 
red fescue Lk. rubra) which maintain higher nutritive value throu~hout the season. 
In these N-deficient soils, the establishment of a pasture legu;:1e is the corner
stone of improvement, and work is focussed on selecting white clcver/Ahizobia 
associations wnich are tolerant of low temperatures and soil acidity and have an
 
enhanced efficiency in nitrogen fixation over a longer period of the year.
 

12 TECHNIQUES FOR HILL LAND IMPROVEMENT USED IN THE UNITED KINGDOM 

P. Newbould
 
Hill Farming Research Organization, Penicuik, Midlothian, Scotland
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Techniques used to improve hill land for agriculture in the UK are described.
 
They range in cost, speed of response and degree and persistence of improvement,

from the provision of a fence alone, enabling control of grazing, to the latter,
 
plus full cultivation and the application of fertilisers and seeds. The choice
 
of a specific technique depends primarily on the existing soil type and its
 
associated plant community, on the requirements of the grazing system and on
 
economic considerations. Physical festures of the terrain, such as slope, degree
 
of wetness, aspect and access are secondary factors which can modify the technique

selected. The climate, physical and chemical characteristics of some of the main
 
types of hill soils and the seasonal production patterns of the indigenous vegeta
tion which determine the technique and especially the need for fertiliser, are
 
discussed. 
 The relative role and cost of nitrogen from fertiliser and from
 
legumes and the responses of sown plants, especially white clover, to added lime,

phosphate, potassium and trace elements in hill soils are described. Emphasis is
 
laid on the need to define at the outset the use to which the improved pasture.

production will be put within the farming system, and on the importance of sound
 
grazing management in the early years so as 
to influence the proportion of white
 
clover and the performance of the sward. Also, the cost of utilising the extra
 
pasture over and above the initial expense of land improvement must be taken into
 
account. 
 This includes, for example, the provision of water for stock, additional
 
supplementary feed, increased use of preventive veterinary medicines and the applica

tion of maintenance dressings of fertiliser. The need for improved and cheapev

fence designs, for plants better suited to hill environments, for more information
 
on fertilisei responses and for machinery specially designed to clear existing
 
Vegetation and to cultivate and sow hill soils is discussed. 
 In conclusion, the
 
wider applicability of these principles and techniques to other hilly parts of the
 
world is considered.
 

13 HILL LAND IMPROVEMENT IN THE EASTERN UNITED STATES 
R. W. Van Keuren
 
Ohio Agricultural Research and Development Center, Wooster, Ohio, USA
 

The hill lands of eastern United States with a generally favorable 
climate supports a complex vegetation dominated by deciduous forests. The
 
soils are equally complex with gray-brown podzolic, sols bruns acides, and
 
red-yellow polzolics the most common groups. 
 Lime and phosphorus are the
 
major soil amendments needed. Earlier improvement techniques involved soil
 
fertility improvement including amendments of lime, P, K, and N, introduction
 
of more productive species, and better forage management. Reseeding is to
 
legumes of Trifolium, Medicago, and Lotus spp. and cool 
season grasses (Bromus,

Phleum, Dactylis, and Festuca spp.). Poa pratensis L. is a common invader,
 
particularly in the northern regions and at higher elevations in more southern
 
areas. 
 Because of erosion hazards, recent emphasis has been on no-tillage
 
techniques using herbicides for vegetation control, and sod-seeding to intro
duce legumes into grasses, primarily with ground equipment. Farms are gen
erally small, limiting opportunities for large scale improvement techniques
 
such as aerial applications. Utilizatioi of forages for beef cattle and
 
sheep has recently emphasized labor-saving systems, including year-around
 
pastures with field stored hay and stock-piled forage.
 

6
 



14 	 FACTORS AFFECTING PASTURE ESTABLISHMENT IN NON-CULTIVATED SEEDBEDS ON HILL 
COUNTRY IN TEMPERATE AND SUB-TROPICAL AUSTRALIA 

F. G. Swain
 
Hawkesbury Agricultural College, New South Wales, Australia
 

The present state of knowledge on factors affecting pasture establishment
 
in non-cultivated seedbeds on hill country in temperate and sub-tropical
 
Australia is reviewed.
 

Emphasis is placed on:
 

(i) an examination of the role of aerial or surface sowing and sod
seeding techniques in pasture establishment on hill country;
 

(ii) the effect of environmental factors;
 
(iii) 	 the relative importance of The various causes of loss of plants
 

during germination, radical penetration, early establishment and
 
survival over the first 12 months; and
 

(iv) the potential for pasture improvement of hill country in
 
temperate and sub-tropical Australia.
 

The paper refers to research studies undertaken by the author and also
 
highlights principles enunciated through research undertaken and published
 
by other workers in temperate and sub-tropical Australia.
 

15 	 LEGUME BASED PASTURES ON TROPICAL HILL LANDS 

C. R. Roberts, J. H. Williams and Sons Pty. Ltd.,
 
Murwillumbah, New South Wales, Australia
 

Legume based pastures have been successfully established on hill lands !a
 
climates ranging from the humid subtropics of eastern Australia to the wet
 
equatorial climate of Malaysia. The question of alternative uses is briefly
 
discussed with particular reference to the difficulty of achieving a new
 
ecological balance on old cultivated hill lands. Techniques for pasture estab
lishment and management are described, including: Seed-bed prepjrati n, with and
 
without soil disturbance; sowing by hand, by surface machinery ,,nd trom the air;
 
pasture maintenance, including fertilization and weed control; and grazing
 
management to maintain a stable balance between the grass and legume components
 
of the pasture and for the control of some invading species.
 

16 	 SOCIAL ASPECTS OF AGRICULTURAL ORGANIZATION IN VENEZUELA AND LUZON 

M. L. Barnett
 
Correll University, Ithaca, New York, USA.
 

A comparative approach is developed to two highland communities engaged in
 
subsistence agriculture. Potato production predominates in the Venezuelan
 
Andes village: a wet rice-sweet potato complex is the cultural core of the
 
Ibaloi village in Mountain Province, Luzon. The differential impact of external
 
market forces on both farming systems is explored, with attention paid to
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stability of social organization and patterns of community reactions to changing

economic and social pressures in ecologically restricted environments.
 

17 ANDEAN CULTURE AND AGRICULTURE: PERSPECTIVES ON DEVELOPMENT 
S. B. Brush
 
College of William and Mary, Williamsburg, Virginia, USA
 

Highland peasants in Peru utilize an
agricultural technology and economic organization successfully adapted to the ruggad

Andean environment. The steep environmental gradient of the Andes ic compli
mented by a diversity of production zones, crops, crop varieties, and economic

relationships to produce a stable but low-yielding subsistence system. 
This system

is 
now under the pressures of rising expectations and growing population. An intet
national development effort focused on the potato, the staple of the Andean peasant,

seeks to introduce new high-yielding varieties and imported agro-chemical tech
nology to traditional villages. 
Such development portends far-reaching change in
 peasant culture and has been resisted by some Peruvian peasants. As development

proceeds, important lessons must be learned from traditional peasant culture and
agriculture. 
 rhese lessons are concerned with the nature of peasant adaptation to

the Andean environment and with the economic relationships between traditional,

self-sufficient villages and larger economic spheres. 
 They will be examined with
 
reference to the vil2.age of Uchucmarca in northern Peru.
 

18 SOCIAL ORGANIZATION OF PEASANT FARMING IN MOUNTAIN AREAS OF MEXICO 
Marielle Martinez 
El Colegio de Mexico, Guanajuato, Mexico. (See Appendix) 

19 SOCIOCULTURAL AND AGRICULTURAL ORGANIZATION IN HILL LANDS IN KENYA ANDGUATEMALA
 

Susan W. Almy 
The Rockefeller Foundation,New York, USA
 

Factors in the demographic 
history and present social organization of
 
two populations 
one on the slopes of Mount Kenya and one in the Western
 
Highlands of Guatemala, wLll be used to illustrate the interaction of socio
cultural and agricultural systems and the importance of this interaction for
 
attempts to understand and redesign the latter. 
 The Kenyan case will be

emphasized, and factors covered will include the history of migration to or
from other ecological zones, past and potential pupultion expansion, community

control over individual decisions and group actions, labor specialization and
 
decision mechanisms, and receptivity to outside information.
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20 	 CHANGES IN RURAL SOCIAL ORGANIZATION: A COMPARISON BETWEEN RURAL 
MOUNTAINOUS APPALACHIAN AND GREEK COMMUNITIES 

J. D. Photiadis
 
West Virginia University, Morgantown, West Virginia, USA
 

The purpose of this paper is to present an overview of the processes of rural
 
social change and their relationship to hill farming based on a comparison bet
ween rural Appalachia (examined over a forty year period) and mountainous Greek
 
villages (examined over a period of twenty years).
 

Two overall conclusions have been drawn: First, despite considerable differ
ences in content, the essential forms of social transition are remarkably similar.
 
Second, the major direction of change in social structure, in both Appalachia and
 
mountainous Greece, is facilitation of integration of the rural population into
 
the larger societal system. This integration has and still is taking place
 
through rapid changes within and among the major rural social institutions.
 
Changes are implemented through rapid processes of socioeconomic differentiation
 
often involving specializat n and centralization.
 

In both societies the central axis of incorporation of the rural population
 
into the larger society have been aspects of the economic inctliution and in par
ticular the increased expectations for higher income and level of living which
 
are themes of the mass society culture. Over a time span of about ten to fifteen
 
years, in both societies certain changes can be detected--the disappearance of
 
subsistence farming, th- spparation of the social from the economic functions of
 
the farm family, better roads in Appalachia and concentration in larger villages
 
migration to the city, reduced emotional attachment to the land, less favorable
 
attitudes toward rural living, and finally increase, often rapidl5, of cattle
 
production. In Appalachia, the latter has in large part been implemented through

part-time farming, and in Greece, through grazing on unconsolidated lands belong
ing to absentee owners. In general, the part-time Appalachian farmers' involve
ment and interest in hill farming, and use of the extension service is in large
 
part determined by personal beliefs and disbeliefs, opportunities, local refer
ence groups, and the way the individual relates himself to the larger society.
 

21 PASTURE ESTABLISHMENT ON UNPLOUGHED HILL LAND IN NEW SOUTH WALES,
AUSTRALIA. 

M. H. Campbell
 
Department of Agriculture, Orange, New South Wales, Australia
 

Research in New South 'dales, Australia has shown that inferior pastures
 
can be replaced on unploughed hill land by surface-sown Medicago eativa,

Trifolium subterraneum, Vicia dasycarpa, Lolium perenne, tactylis glomerata,
 
Phalaris tuberosa and Festuca arundinacea. Pstures dominated by LHvpericum
 
perforatum, Nassella trichotoma, nitronhilous annual weeds (Si!bum
 
marianum, Cart',amus lanatus, r rdeum leporinum, Bromus snp. etc) or low
 
producing nati re grnses (Bothriochloa ambigua etc.) have been imnroved. 
Herbicides (daLapon, 2,4-D, amitrole or rlyphosate) were necessary to kill
 
inferior plan1i and allow establishment of nerennial species. Herbicides
 
were not nece' =ary for the establishment of the annuals T. subteraneum
 
and V. dasycarpera or the perennial T. repens. It was demonstrated that
 
glyphosate had a del eterious effect on establishing legumes. The best
 
time for herbicide application depended upon susceptibility of resident
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species, time of germination of annuals as promoted by the 
autumn break,
residual herbicide effects and optimum sowing time. 
 Esteblishment was most

reliable when seed treated with dieldrin to reduce ant thtft 
was sown in

late autumn. 
Accurate placement of herbicide, seed and fertilizer was
obtained by aerial application under favourable climatic conditions.

Lenient grazing after sowing, especially in dry periods, was essential for
establishment and persistence of 
sown species. 
Plant density in established

swards w-s increased by up to 
1200 per cent by strategic grazing applied
after the improved species had completed seeding. Productien of native

perennial grass pastures 
was increased from 500 kg/ha/year to 10,000 kg/
ha/year over a four year period by the establishment of improved 6pecies.
 

MINIMUM TILLAGE ESTABLISHMENT OF FIVE FORAGE SPECIES USING FIVE SOD-SEEDING 
UNITS AND TWO HERBICIDES 

A. M. Decker and R. F. Dudley* 
University of Maryland, College Park, Maryland, and USDA, ARS, AERO, Beltsville, Maryland, USA 

Five forage species were sod-seeded into a Kentucky bluegrass (Poa pratensis) timothy (Phleum pratensis) sod comparing five diffeient soil tillage and seeding
units and two herbicides in three separate studies. 
 The experImental site was
located on a Chillum silt loam with a pH of 6.5 and medium levels of both P and K.

In Experiment I, the "John Deere Grassland Drill" 
modified to remove a 10-cm wide
band of sod ahead of each seeded 
row was compared with (1) a straight colter-spear

seeder, (2) a wide flute colter-double disc seeder, (3) a narrow flute colterdouble disc seeder, (4) a deep ripple colter-double disc seeder, and 
(5) a wide
flute colter with seed dropped just ahead of presswheel. Paraquat (0.56 Kg/ha)

and Glyphosate (1.68 Kg/ha) were applied 
in a lO-cm band over the 
row at seeding
in I through 5 for comparison. 
 Species seeded were crownvetch (Cornellia varia),
birdsfoot trefoil (Lotus corniculatus) 
and red clover (Trifolium pratense). In

Experiment 
II these same legumes were sod-seeded using the wide flute colterdouble disc seeder where Paraquat was applied in a 10-cm band over the 
row at
0.28 Kg, 0.56 Kg, and 1.12 Kg'ha. in Experiment III, the wide flute colter-double
disc seeder was compared to the "Zip" Paraquat (0.56 Kg/ha) and Glysod seeder. 

phosate (1.68 Kg/ha) were applied in 10-cm bands over 
the seeded row and broadcast
 
over the entire plot. Forage species seeded were 
red clover, trefoil, crownvetch,
alfalfa (Medicago sativa), 
and tall fescue (Festuca arundinacea). More complete

sod control was obtained with Glyphosate than with paraquat but control 
was 
quate for both herbicides. During the 

ade
first year band herbicide application resulted in fewer weeds. Herbicides were more effective than removing the 10-cm


strip of sod in terms of seedling establishment, forage yields, and leaving the
pasture less susceptible to erosion. 
 The wide flute colter-double disc combination resulted in better stands and higher forage yields the first year. 
 Satisfactory stands and forage yields were obtained with the "Zip" Stands of red
seeder. 

clover thinned significantly during the second year while stands of trefoil, 
tall
 
fescue and especially crownvetch continued to 
increase each year.
 

*Author to present paper 
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23 	 PASTURE RENOVATION WITH ALTERNATE ROW SOD-SEEDING OF DIFFERENT LEGUME 
SPECI ES 

A. M. Decker, J. H. Vandersall, and N. A. Clark*
 
University of Maryland, College Park, Maryland, USA.
 

A pasture, heavily infested with herbaceous weeds and woody species, was clipped
 
twice with a heavy-duty brush hog during the summer of 1974. It was necessary to
 
remove a few large trees and shrubs by hand. In carly September accumulated trash
 
and vegetative regrowth was removed with a flail harvester. The area was then
 
divided into 20 0.607 hectare paddocks; these were grouped into sets of three
 
(pasture grazing cycle) according to vegetative cover and field condition. Pas
ture treatments were assigned at random within each uniform set of paddocks group.
 
Three of these sets were included in each of two replications, and pastures were
 
grazed in a 3-pasture rotational system. Pasture treatments were: (1) brush and
 
weed removal only, (2) alternate row sod-seeding of Trifolium pratense and T.
 
repens with Cornelia varia, (3) alternate row sod-seeding of Trifolium pratense
 
and T. repens with Medicaqo sativa. Pastures were grazed from June through Septem
ber, 1975. Two dairy heifers and two dairy steers were used as testers on each
 
pasture treatment; additional steers were employed in the put-and-take system to
 
maintain uniform pasture utilization. Pasture carrying capacity, daily animal
 
gains, gains per hectare, and animal condition at the end of the grazing season
 
were significantly increased with sod-seeded legumes. The weed population was sub
stantially reduced by sod-seeding. Complete data for 1975 will be discussed along
 
with preliminary results from the second grazing season which got under%.ay April 15,
 
1976.
 

24 	 HERBAGE VARIETY EVALUATION UNDER HILL AND UPLAND CONDITIONS IN WALES 

J.M.M. Munro
 
Welsh Plant Breeding Station, Aberystwyth, Wales
 

Further increase in sheen and beef output from the hills and upland in V,'ales 
is dependent on a) more intensive management of existing drier reseeded areas 
and b) the improvement of a proportion of the remaining O.6m ha of high acid 
wet organic and extremely 1Ideficient native grasslands dominated by Molinia. 
Nardus, Erl.ophorum. Shagnum and Festuca spp. Evaluation of (riss and clover 
involves 3 stages: a) preliminary screening of a ide range of species and 
commercial varieties with emphasi s on establishment vi-our, rinter-hardiness 
and growth rhythm b) consistency of yield over a period of years Pnd range of 
soils and c) nutritive quality, measured initially by analysis of digestibility 
in vitro, water soluble carbohydrates, protein and minerals and subsequently by 
grazing trials where intak-e and liveweight gain is measured. Only a very limited 
range of species, including Trifoliwun repens, Festuca rubra, Lolium jerenne and 
Phleum pratense is of value in the more extreme hill situations but removal of 
early spring grazing pressure on better land will allow the exploitation of 
Lolium hybrids and Trifolium pratense. 

ir to present paper 
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25 HILL PASTURE IMPROVEMENT IN GALICIA 
F.Sineiro
 
Instituto Nacional Investigaciones Agrarias, La Coruna, Spain
 

rhe main characteristics of Gali.cia country (with an area of 2.9 million has. in the NW of Spain) are brieflypresented. Later, isit referred the importance and the traditional use of the hillcountry as well as the new requirements for this land in a developing agriculture.In an unimproved stage hill country is mostly occupated by scrub (gorse andheather species) together with som e rough grasses. A first classification of hillareas according to climate, soil and vegetation has been set up leading to 5 mainareas. Field trials are being laid down in each of them to measure the mainvariables in pasture establishment: primary response to major nutrients N,P,Kand Ca, time of sowing, mixtures of species and methods of land reclamation.Land development with cultivation. Good pasture establishment has been achievedin straight reclamation from scrub, although the use of pioneer crops and fallowhave some advantages in land preparation and scrub weec control. From fieldtrials in two of the main areas, fertilization appears as critical at establishment.P is highly responsive up to levels of 1 Tn superphosphate/ha, medium amountsof limestone (3 Tn/ha) &re critical for good clover establishment, there is amoderate response to small levels of K (60 kg K,0/ha). In three of the main areasproduction during the first year ranged from 3. 6to 5.6 Tn DM /ha for a mixtureof perennial ryegrass/cocksfoot/white clover. Minimum tillage gets productionsof 3.0-3.5 Tn DM/ha for the first year. Land development without cultivation.Both adequate burning and sowing time are critical for a satisfactory establishmeniof the oversown seeds. Pasture management during the first'years is also critical to improve the pasture and to avoid scrub reinvasion from both regrowth andseedlings. Short rotations with sheep during the first year eliminated or adequately controlled 85% of the gorse regrowth from stumps. First year production for5 mixtures in oversowing ranged from 2.0 to 2.5 Tn DM/ha (20-35% being
contributed by sown species). 

26 DEVELOPMENT AND PRODUCTIVITY OF OVERSEEDED PASTURES ON HILL COUNTRYNORTHERN INNEW SOUTH WALES, AUSTRALIA. 

P. M. Dowling

Department of Agriculture, Orumge, New South Wales, Australia
 

Hill land of south eastern Australia rece.'ivg in , excess of 635 =u annual1 i- i-- I__, 12- - %u pasture development by aerial techniques. Legumesare a vital part of such development and northernNewin South Wales, littleiculty has been oxperienced in introducing diff
the main legume, Trifolium ren. However marked changes in botanical composition due to T. rep dominance have
resulted in bloating losses with cattle. Introduction of perennial grasses such asl1alaris aguatica and Festuca arundinaoea tends to limit legume dominance and provide long term award stability. In contrast to T. rens, establishment of thesegrass species when seeded aerially has largely been unsuccessful. To overcome pro
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blams of poor establishment by perennial grass species, factors including orad 
coatings, vegetative cover, herbicides, and seeding and fertilizer rates w/4re eval
uated at Glen Imes, New South Wales. Seed coatings had a neglig(ible ir'iluence on 
establishment, whereas the effect of vegetative cover and herbic.ide wi highly

beneficial. Heavier seeding rates could also be substituted for prio- herbicide 
application. Resultant pasture composition and seeding sucv/ess was markedly
influenced by variable seedinS and fertilizer rates. xrom a s6ries of monthly seed.,
ings and pred., 'ted soil moisture, the probability of est~ili.hment in any month of 
the year was asoertained and the optimal seeding time dyitenined. But the best 
developmental technique may not necessarily result in 'h maximum return per dol,3ar
invested. In a large scale field experiment, gross rnrgin analyses of differen/;
stocking rates were compared foz three levels of pv4ture development. These we.tse 
fertilizer only; fertilizer plts grass seed; fer'iJ.izer pus grass seed plus
prior herbicide application. Data for the firg* ,ree years show that boanicFA 
composition, pasture production, sheep livewr/ig/t/ and wool growth are signifitcantly
affected by level of pasture development. o date however, gross margins tend to 
favour the least costly method of pasture 'development. Although exper.-i. and long
term, such research is required if the m/Axi~um benefit of a superior technique
is to gain acceptance by landowners. 

27 AERIAL APPLICATION OF HERBICIDES, SED AND FERTILIZER IMPROVES FORAGE ON HILL
LAND 

E. J. Peters
 
United States Department of Agriculture,/and University of Missouri, Columbia, Missouri, USA
 

The Ozark Nighland area of Missouri, Arkansas and 
Oklahoma is in a transzition zone between woodland and prairie. White -ak (Quercus
alba L.), black oak "Q.velutina Lam.), post G~k (Q. stellata Wagenh.), black
jack oak (Q. mari]lindica Muenchh.) and various h-kories (Carya spD.) are the
 
major woody spec;:es. Much of the woodland that was 1oggeJ in the past is used
 
for grazing al.ong with the prairie sites. Woody species ,egenerato after logging

of the fore. sites and also invade prairie areas. Competition rroc!woody

species c¢°use severe reductions in forage production. In the past, cattlemen
 
have Pttempted to control woody species by cutting, grubbing, girdling, burning,
 
c.ihining, amd bulldozing. Most of these methods are difficult, expensive and often
 
open the soi! to serious erosion. Steep slopes and rocky terrain add to the
 
problem. Oo many sites, forage species are sparse and revegetation is slow. Alsob
 
soils are frequently low in fertility. Aerial applications of herbicides in late
 
May or early June have provided an economical means of reducing woody growth.

Aerial seeding of tall fescue (Festuca arundinacea Schreb.) or orchardgrass
 
(Dactylis glomerata L.) on sprayed areas has dramatically increased forage pro
duction. Burning the leaf litter before seeding is necessary so that the seedlings

become established in the ashes. Aerial applications of fertilizer on the rough
 
terrain is becoming a standard practice. Aerial applications of lime, because of
 
the bulk involved, has not been practical.
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2 	 PRCDUCTION AND SPECIES COMPOSITION OF HIL PASTURES AS INFLUENCED BY LIME AND
FERTILIZER. 

B.S. Baker
 
West Virgnia University-Allegheny Highlands Projct,fJkim, West Virginia, USA
 

Several permanent pasture sit'e representing different soils, exposures,
and climatic conditions were tr, -ated with lime, phosphate, and potash according
to standard West Virginia UnImersity-Soil Test Laboratory recommendations for
permanent pastures. No nitvogen was applied at any of the sites. 
 Pasture cages
were used to protect the Ayeas from grazing animals. The forage was harvested
when it reached a height /f 10 to 20 centimeters. 
Some sites which produced
1120 	kilograms (kg)/Jectare (ha) in 1971 produced over 4500 kg of forage per
year from 1972 to 1975, with the application of lime and phosphate. 
 When treated
according to recomr/edatins, forage yields for the five years have averaged
between 2800 and 9,300 kg/ha of dry matter. 
When treated, the legume content has
varied from near zero to slightly over 40 percent of the dry weight. 
Some sites
have exhibited vapid increases in yield with treatment and other sites have
shown 	little zesponse to treatment. 
 In nearly all cases the increases in yield
have beer. .a:companiedby increases in legume content of the sward.
 

EFFECT OF PHOSPHORUS, S!ULFUR AND MOLYBDENUM ON SUBCLOVER-GRASS HILL 
PASTURE YIELDS IN SOUTHEASTERN OREGON, U.S.A. 
L. Cannon 
Oregon State University Extension Servica, Cods County, Oregon, USA 

The 81,000 hectors of hill land in southwestern Oregon used for cattle and sheep
grazing is ideal for subclover and grass pastures. 
 The area averages 127 centimeters
of rainfall from October to June with lens than 12 centimeters of rainfall during
the remainder of the year. Winter temperatures are seldom below 40C and some pasture
growth is received during the winter months. 
Subclover-grass pastures on hill land
in this area are capable of greatly increased yields if the nutrient deficiencies of
the soil are corrected. 
Fertilizer trials to investigate soil deficiencies were
conducted on hill pastures at seven different locations from 1965 to 1975. 
 The need
for phosphorus, sulfur and molybdenum fertilizer on subclover-grass pastures was
investigated in these trials. 
Yields were increased from 80 to 230 percent from the
application of 22 kilograms phosphorus per hectare, 25 kilograms sulfur per hectare,
and 420 grams molybdenum per hectare. Yields were 
increased 3400 kilograms of airdry
forage per hectare at one 
site with the average increases at the seven sites 2,573
kilograms airdry forage per hectare. 
The application of 4,20 grams molybdenum per
hectare increased yields from 21 to 190 percent 
over treatments receiving phosphorus
and sulfur but not the molybdenum. The application of phosphorus, sulfur and molybdenum fertilizers become a regular practice of hill land ranchers in southwestern
 
Oregon since 1971 as a result of this and related work.
 

30 	 LIME AND PHOSPHORUS RESPONSE OF MEDICAGO SATIVA SEEDLINGS ON LOW pH HILL-
LAND SOILS 
D. Webel, P. R. Henderlong,* and F. L. Himes
 
Ohio State University and OARDC, Columbus, Ohio, USA
 

*Author to present paper 
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Greenhouse and field studies were conducted to evaluate the response of alfalfa
 
(Medicago sativa L.) seedlings on low pH and low fertility hill land soils of
 
Southeastern Ohio. Treatment variables included lime coated seed and phosphorus
 
rates and sources. The use of rock phosphate, as a source of phosphorus in soils
 
not previously limed, was more advantageous than triple superphosphate (0-46-0) in
 
initial seedling establishment and growth. Banding small quantities of limestone
 
with the seed can be beneficial for improving initial seedling establishment on
 
moderately acid soils but is not a satisfactory substitute for the rates recommended
 
to correct soil reaction. Lime coated seeds may be beneficial for initial establish
ment but the benefits were rather temporary and not a satisfactory substitute for
 
liming at rates necessary to correct soil reaction.
 

31 THE CHALLENGE AND THREAT OF TOURISM AMONG THE EASTERN CHEROKEES 
L. French
 
Western Carolina University, Cullowhee, North Carolina, USA
 

The Eastern Cherokees have played a crucial role in the development and success
 
of the Great Smokey Mountain National Park, This success is so profound that
 
the Eastern Cherokees are today the most visited American Indian group in the
 
United States with over 8,000,000 tourist visiting the Qualla Boundary each
 
tourist season (April - October). Yet this success has proved to be a para
doxical phenomenon for these Appalachian Indians. New and increased social
 
problems now plague the Cherokees. This paper explores the pros and cons of the
 
tourist industry in Southern Appalachia especially its economic and social
cultural effects as well as comments concerning future trends and viable
 
alternatives.
 

32 DEVELOPMENT CONTROL IN HILL LANDS 

R. L. Keber
 
Appalachian State University, Boone, North Carolina, USA
 

Planning for the physical environment of hill lands requires

the use of site analysis and environmental design techniques that
 
are not simple translations of level ground methodologies. This
 
truism often is not reflected in legal tools intended to guide

development of hill lands. Using a case study of the Southern
 
Appalachians, the legal means of development control including
 
subdivision regulations, zoning, floodplain regulations, and
 
sedimentation abatement ordinances are critically reviewed and
 
assessed. Recommendations for policies and programs which will
 
effectively guide development and which are viable in a
 
mountainous context are made.
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33 AGRICULTURAL VARIETIES AND ECO-ZONE SPECIALIZATION IN THE PERUVIAN ANDES 
W. P. Mitchell
 
Monmouth College, West Long Branch, New Jersey, USA
 

Altitude is a major determinant of plant growth in the Peruvian Andes.
Altitude determines the amount of moisture, sunshine and temperature available
 
to crops as well as natural vegetation. Consequently, major eco-zones are
found within very short distances on mountain slopes. The people of the Andes
 
adapt to these vertical eco-zones by the use of different crops, as well as

different varieties of the same crop, in differing eco--ones,


This paper explores the agricultural adaptation to the vertical eco-zones
of Quinua, a community in the central Peruvian Andes. 
 In addition to explori ,

the varieties of crops grown in each eco-zone, the paper examines the patterns
of land tenure and economic exchange by means of which the different eco-zones
 
are integrated iuto a single economy.
 

34 SOCIO-ECOLOGICAL EVOLUTION IN THE HILL COUNTRY OF SOUTHWESTERN WEST 
VIRGINIA 

R. L. Smith
 
West Virginia University, Morgantown, West Virginia, USA
 

This paper reviews the impact of man on the forest ecosystem of the hi.l country
of southwestern West Virginia and the impact of that environment on man. 
 The
rugged low hill country of Appalachia was settled shortly after the American
revolution. 
 Changes in travel routes and the availability of land to the north,
south, and west left the people isolated until the late 1800's and early 1900's

and allowed the development of a unique hill culture. 
 The settlers were not
agriculturally inclined, knew little about growing crops, and practiced essentially a swidden form of agriculture. The region has gone through five development stages each with its 
own cultural and ecological and demographic characteristics. 1)Subsistance hunting that supported a low human population and deleted
the region of its game. 2)Patch agriculture that supported a rapidly growing
population and a 
barter economy, caused rapid depletion of lowland soils, and
forced more and more of the population onto steep hillsides and into remote
hollows. 3)Timber harvesting stage which involved the invasion of the region by
the eastern financial establishment, provided part time employment, introduced a
cash economy, and depleted the timber resources. 4) Coal mining stage which
quickly followed the timber harvesting stage. Itbrought in the railroads, settlenents laws and courts and immigrants, imposed a foreign social culture onto a
traditional mountain culture, stimulated a logistic population growth, dnd caused a rapid deterioration of the region. 
5) Surface mining stage which has resulted
in the ultimate destruction of the mountain ecosystems 
as they have existed.
What the social cultural and ecological outlook for the future is the subject of
 
some speculat.on.
 

35 PAST AND PRESENT IN THE SWISS ALPS 

Ellen Wiegandt
University of Michigan and Geneva, Switzerland 
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In considering present and future problems of hill agriculture and the
 
policies being devised to deal with them, it is expedient to examine the ways
 
in which relationships were shaped by a region's particular past, An historical
 
perspective provides insight into the development and function of deeply rooted
 
practices which may appear maladapted in today's context. The Swiss Alpine
 
area is well suited to an examination of these issues because it has charac
teristics derived from an autonomous, decentralized political past combined with
 
present federal concern with Swiss agricultural self sufficiency. The various
 
communal institutions and their interrelationships are analyzed with respect to
 
the way they organized the distribution of resources among domestic groups.
 
Emphasis is placed on the system of partible inheritance which historically had
 
an ecological function--to give the whole population access to different types
 
and qualities of land, and a socio-economic function--to supply each household
 
in each generation with a resource base. The problems that exist today because
 
of the extreme fragmentation of land resulting from this pattern of inheritance
 
rules is then discussed. Agriculture is seen by the Swiss government as a
 
vital national resource and there is a strong commitment to support it,
 
especially in marginal areas. To do 
so it is felt that )rofound changes must
 
be made in basic ecological and cultural arrangements. Policies the government
 
has tried to implement in the Alpine region are presented with an evaluation
 
of their positive and negative aspects,
 

THE TRAGEDY OF THE COMMONS REVISITED: LAND USE AND ENVIRONM'NTAL QUALITY 
IN HIGH-ALTITUDE ANDEAN GRASSLANDS 

B. S.Orlove
 
U niveisity of California, Davis, California, USA
 

In his famous paper, "The Tragedy of the
 
Commons", Hardin suggests that collectively-held pastures are a paradigm case'of the
 
aonfiict between public and individual interest, since greed will direct individuals
 
to crowd too many animals onto pasture, leading to the degradation of a public resource,
 
Field data from southern highland Peru directly contradicts this hypothesis. Much
 
pasture land is communally held, herd animals (sheep, cattle, llamas and alpacas) are
 
individually owned, and there is no regulation of land usc by the central gwernment.
 
Despite these conditions, and the delicate nature of the grassland ecosysL. s located
 
above 3500 meters in elevation, there is little or no environmental degradation. This
 
paper investigates the interrelations of biological, social and cultural variables
 
influen~ing land use in this area. 
 It briefly describes the edaphic,climatic and
 
Iydrographic conditions of the mountain grassland ecosystem. 
The transhumance cycle

alnd the settlement patterns of the Quechua-speaking Indian herders are examined.
 
Socio-cultural responses to density-independent factors (drought, excessive frost)
 
and to density-dependent factors (increased herd population size per unit area) trigger
 
increased slaughter of animals, leading animal populations to remain below the carry-

Ing capacity of the grasslands. These responses are shown to be the conscious rationdl
 
responses of individual herders, rather than an automatic product of a traditional
 
culture. lt is argued that changing the community-based social organization of these
 
herders and altering the system of economic incentives under which they operate would
 
lead to environmental degradation rather than long-term increases in wool and meat
 
yields, as economic development experts have argued. Policy implications are drawn.
 
Comparisons with high-altitude herders in the Alps and the Himalayas,where environ
mtntal, economic and political conditions are somewhat different, are briefly
 
explored.
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37 COMBATTING FORAGE ABUSES AND SOCIAL PROBLEMS FOR ATLAS MOUNTAIN BERBERS 
J. M. Teitelbaum
 
University of North Carolina, Chapel Hill, North Carolina, USA.
 

Forage crops have become key to commerci&
sheep-raising among Atlas Mountain Berbers of Morocco, but misuse of the fragile
hill soils leads 
to erosion as well as tribal atrophy. Thousands of Berberspeaking pastoralists raise sheep and goats in the harsh alpine and semi-desert
environment of the Upper Moulouya river valley at altitudes of three thousand to
six thousand feet. Traditionally they practiced nomadic transhumance on 
the
collective tribal grazing lands of sagebrush and perennialgrasses. However, the
pastoral ecosystem has been severely disrupted by overstocking animals on 
the
 ranges and growing feedgrain crops on deforested hillsides. Despite high mortality, enough lambs survive to provide marketable offtake for the Arab urban
centers of Morocco where meat is in heavy demand. 
This transformation of subsistence nomads into a cash economy based on livestock and feedgrains has set the
scene for an ecological and economic tragedy in case of prolonged drought or
flood. Alienation of the tribal 
"commons" by large private landholders and livestockmen has disintegrated the egalitarian patrilineal Lribal system and forced.
nomads to settle in riveraine villages. Breakdown of tribal values has resulted
in many poor landless laborers, a high rate of divorce, female prostitution and
illegitimacy, and malnutrition-especially among vulnerable children. 
To correct
abuses of the land requires an integrated plan to cull overstocked flocks, 
reduce lamb mortality rates, revegetate ruined pastures and reforest and conserve
hillsides. Simultaneously, landless herders and small farmers who depend on
large landowners and livestockmen for a living will need training in hill land
cultivation and livestock management. 
 This will require a new rural development
institution whose mission combines agricultural conservation and animal production skills with sensitivity to tribal values and human needs in order to rehabilitate the regional ecology, economy and society of the Inter-Atlas Berbers.
 

38 THE EVOLUTION OF COUNTRY PLANNING AS AN ALTERNATIVE TO URBAN PLANNING FORRURAL AREAS 

W. P. Dinsmoor White
 
Piedmont Environmental Council, Warrenton, Virgnia, USA
 
A discussion of the efforts of 
a non-governmental agency to develop
a 
relevant and workable system of planning for the 
use of land in a
foothill region of Virginia, close 
to a rapidly-expanding metropolitan area. Three areas 
of concern are central to the issue: 
 the
conservation of productive and semi-productive farmland, the preservation of recreational 
and scenic open space, 
and the improvement
of rural villages 
and towns as human habitats. The benefits arising
from a new land use planning approach based upon these 
concerns
 are seen as a means to 
improving living quality, social community,
and economic activity in rural areas in 
most parts of the U.S.A.
Lnd Use restrictions 
are being developed through 
a variety of
techniques to 
attain a more appropriate pattern of economic and
 
social growth in rural 
areas.
 

The discussion is 
illustrated extensively with slides.
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39 NUTE RIDGE, HALF A CENTURY LATER 
S. B.WeEks 
Institute of Natural and Environmental Resources, University of New Hampshire, Durham, New Hampshire, USA 

In 1926 Dr. Harry Woodworth, Agricultural Economist at the University of New 
Hampshire, in A Study of Nute Ridge - A Back Country Community, said: 

"This ridge gives one the impression of a once prosperous farming community
 
which has been slipping back for some time, and yet its location...and ;eem
ing good field land make it difficult to understand why it should not be as
 
prosperous as similar communities in other parts of the state." 

He then inventoried the Ridge's human, physical and economic assets; and offered a 
series of propositions concerning its future.
 

Nute Ridge is typical of much Northern New England hill country. In 1967 we
 
appraised some of the adjustments that had occurred to '-.hat point; and we are to
day (1976) taking a further look, a point in time which spans half a century.
 

Adjustments on the Ridge since 1926 presented an interesting combination of
 
certain static social characteristics intertwined with a slowly changing land use 
pattern and an infusion of "summer people." Today our initial evaluation suggests 
that the dynamics of the past ten years exceed those of the preceding forty. From 
these changes we extrapolate several propositions we believe will enhance renewed 
vitality in hill land sectors, including potential for "snall agriculture" and 
other natural resource based enterprises. 

40 HILL FARMING IN RELATION TO FUTURE FOOD POLICIES 

H. F. Breimyer
 
University of Missouri, Columbia, Missouri, I ISA
 

Attitudes toward hill farming in the United States have evolved historically
 
from a preference for high if not sloped land in order to avoid malaria, to a
 
kind of topographical snobbery in which level land was regarded as high class and
 
hill land as low. Adaptability of level terrain to big equipment, and a con
fidence that the latest technology on level land would yield not only enough
 
food but an embarrassing surplus, led to downgrading the tole of hill country.
 

Events of the 1970s have jarred past confidence. They demonstrate not that
 
food shortage is certain, but that food abundance is uncertain. Poliry for food
 
and agriculture in the future must protect against scarcity as a contingency.
 
Moreover, technological trends that had relegated hill farming to subordinate
 
status :ire being reversed slowly, as costs rise for industrial inputs, parti
cularly energy and the metals.
 

Policy for hill farming will share in general farm and food policy but it
 
will have its special features too. In some respects hill lands available to
 
agricilture are more diverse, more heterogeneous, than level lands. They are
 
subject to marginal competition not only with level land culture but with forests,
 
recreation, mining, and other uses. Although United States policy has been care
less with regard to protecting even its level farmlands, It has been still more
 
indifferent toward hill lands, If we are to reverse this course and protect
 
hill lands, guiding them into socially best use, it will be necessary to design
 
acquisition, tax, and similar economic policies to that end.
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41 ECONOMICS OF APPALACHIAN AGRICULTURE 
J. E. Martin
 
University of Arkansas, Fayetteville, Arkansas, USA.
 

42 ECONOMICS OF HILL FARMING IN THE UNITED KINGDOM AND WESTERN EUROPE 
J. Pearce
 
University of Reading, Reading, England
 

Hill Farming,in the United Kingdom  the place of hill farming in the
agricultural economy, physical constraints on the choice of system of farming and
the levels of production achieved. Structural problems and policies for improving
the structure and raising incomes. 
The main systems of hill farming are described
showing the influence of size and indicating tl}e importance of economies of scale,
the proportion of enclosed land to open rough grazing and the effects of technical
performance in enterprise input/output relationships. Examples are given of the
 economy of individual hill farms under different conditions, showiing the levels of
profitability achieved on a whole farm basis and the factors influencing success in
the hill cattle and hill sheep enterprises. Support policy for hill farming is
outlined and some indication is provided to show the returns to be expected fromcapital investment in improvements in forage and livestock outputs. 
The importance
of socio-economic aspects affecting the future patterns of hill farming in the U.K.
are described and references ari made to the likely markets for hill farm products
and the po.ssibilities for developing additional sources of income.
 

Hill and f:ountain Farming in Alpine Regions of 'Jestern Europe - the place of alpineIfarming in the agricultural economy is outlined, illustrating the constraints onchoice of enterprises, systems of farming and the levels output obtained. Thestructure of alpine farming is described indicating the support policies aimed at
etructural improvement and the maintenance of incomes. 
 Factors influencing the
economy of the alpine farm are outlined showing the problems of marketing theproducts and achieving satisfactory returns from capital investments. 
Socioeconomic aspects of alpine farming are 
illustrated, indicating the possibilities far
structural improvement, raising incomes and relating the needs of the individual
 
ifarm with the interests of the community at large.
 

43 ECONOMIC ANALYSIS OF FOOD CROP PRODUCTION ON HILLSIDES-THE CARIBBEAN 
EXPERIENCE 

L. B. Rankine
 
University of the West Indies, St. Augustine, Trinidad
 

This study is concerned with an economic analysis of food crop
production on Hillsides in the English-speaking countries of the

Commonwealth Caribbean. 
It first traces the historical development

of hillside production, identifies the major crops grown, their

productivity levels, contributions to general economic development

in terms of nutrition, employment, foreign exchange earnings and
 agro industrial linkage. 
Factors limiting production are identified

and efforts to remove these constraints are reviewed. 
Conclusions
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are drawn as to the lessons that might be learnt from these
 
experiences.
 

44 HILL LAND FARMING: AN IN iERNATIONAL DIMENSION 
W. C. Thiesenhusen
 
Land Tenure Center, University of Wisconsin, Madison, Wisconsin, USA
 

Whether hillsides in less developed countries can be saved seems to depend as
 
much on the will of the people to do so, on incentives and organization, on food
 
to sustain the workers while they are engaged in conservation practices, and on
 
wise technical help than on steepness of slope, amount of rainfall concentrated in
 
a period of time, and population density. What is of prime importance for millions
 
of the world's peasants--the bulk of those who are engaged in agriculture--is using
 
what is now known about soil conservation. And what is now known will not be
 
applied if the social, political, and economic organization is not propitious for
 
the task. From this observation a few policy implications may be extrapolated:
 
1) If the legal framework were in place to assure a tenant who invests in terraces,
 
contours, or forests that he could retain the land after certain minimal conserva
tion stardards were met (or at the very least that he could retain it for the num
ber of years required to attain a respectable rate of return--which would probably
 
have to be the lifetime of the cultivator), he might do so. 2) If hillside squatter's
 
tenure rights could be made secure, as in a land reform, they might be more apt
 
than otherwise to attempt conservation practices. 3) If hillside-farmer organiza
tions could be set up, conseryation and grass-roots leadership potential could be
 
developed if incentives were provided. Of course governments will also have to be
 
committed, for, at the very least, food and noterials to feed workers while they
 
are constructing terraces or planting trees must be provided. 4) If soil conserva
tion techniques were made as' important as seeds and fertilizer--that are often made
 
available as part of the pat:kage of inputs that follow up a land reform--hill farms
 
might be saved. 5) If zoning procedures could be set up so that industry and trans
portation systems would have to use the unproductive hillside and the basins were
 
reserved for agriculture several generations of time might be bought to allow for
 
the rapid rate of population to be curtailed. This might be an especially useful
 
technique in small countries like Taiwan. A certain amount of government interven
tion and even subsidy would be involved because this would raise short term
 
establishment costs while providing long term benefits to the nation.
 

45 CROP PRODUCTION ON HILL LANDS: HAS THE SMALL FARMER BEEN BYPASSED? 
L. V. Crowder
 
Cornell University, Ithaca, New York, USA
 

Kill land agriculture occurs from sea level upward to the limits of plant growth
imposed by low temperatures. Rainfall, degree of slope, and erodible soils impose 
constraints on crop production at all altitudes. At higher elevations ecosystems 
become more fragile and reduced temperatures, steeper slopes, varied microclimates, 
orientation of slopes to the sun and prevailing wind, restricted cropping systems,
lack of animal power, shortage of animal feed and limited compost lead to reduced 
crop yields as compared to lower elevations. Isolation, inadequate transportation, 
restricted markets, and lack of services also contribute to subsistence farming.
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Small holders at higher elevations tend to have the least income, least education,
and least political power. Despite the ascribed characteristic of being "passive",
however, they have generally developed traditional farming systen considered to 
be effective and efficient, given the limited resources under which they must 
operate. As a means of increasing crop production, grazing lands and forested 
areas have been brought under cultivation and cropping patterns intensified by some 
form of multiple cropping. At lower elevations more complex cropping patterns are 
encountered, frequently with 50 to 60 species found growing on a small farm. At 
higher elevations they are relatively simple with less than 20 species involved. 
A great majority of small holders have not benefited from the agricultural research 
of provincial, national and international institutes. Transfer of technology from
 
the top down, i.e. demonstrations and scientist planned and conducted research,

has not been effective, often attributed to the motivations, values and attitudes
 
of subsistence farmers. It is possible, however, that technology is not geared
toward their resources. A more appropriate approach might be that of establishing 
a base line which describes the small holder's present condition. Operational
(on-the-farm) research could then be elaborated to involve him in the planning,

executing, and evaluating. This would be complemented with more detailed tactical
 
and strategic (supporting) research at comparable ecological sites (experimental 
stations).
 

46 THE STATUS OF CROP PRODUCTION ON HILL LANDS OF ETHIOPIA 
Taye Bezuneh 
Debra Zeit Agricultural Experiment Station, Debre-Zeit, Ethiopia. 

The topographic features of Ethiopia has div
ersified climatic 
zones saitable for the cultivation
 
of different spD.of 3taple food crops. Elevation
 
and temperature play descisive role in the range

and optimum adaptation of various crops. For cen
turies, the mountain lands of Ethiopia have become
 
the breeding 6rouids (through natural crossing and
 
hybridization) for the apparent several land races
 
of cereals, pulses and other important food crops.

At the middle and high altitude regions of Ethiopia
 
at least about 35% of crop production is on mountain
 
landq. Characterstics of hill land farming particu
larily in central and northern highland regions of
 
Ethiopia is production of miscellaneous crops with
 
barley and tef (Eragrostis tef) as major crops.

In this paper the crop produc-tion systems and pro
blems associated with hill land utilization in
 
various parts of Ethiopia are discussed.
 

47 CROP PRODUCTION SYSTEMS ON HILL LANDS IN THE CARIBBEAN 

T. U. Ferguson
 
Caribbean Development Dank, St. Michael, Barbados
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Crop production systems on hill-lands in the Caribbean can be divided into two
 
broad groups thus: (1) those In which perennial trec crops are the main crops
 
grown and (2) those in which short term or annual crops predominate. The main
 
crops in the first group are citrus, nutmegs, cocoa and bananas. The production
 
systems associated with these crops are generally of a high standard, the ground
 
cover is generally good and soil erosion problems minimal. In the second group
 
falls crop production systems associated with root crops (yams, sweet potatoes,
 
white potatoes, cassava, aroids) corn, peas and beans, curcubits and other
 
vegetable crops. In this group the soil mLy be bare for many months of the year
 
and there is much soil disturbance. Soil erosion is a major problem. Production
 
systems of this group and in particular those involving root crops are examined
 
in detail.
 

48 CROP PRODUCTION COMPLEXES IN HILL LANDS OF THE PHILLIPINES 
R. L. Tinsley
 
International Rice Research Institute, Manila, Phillipines.
 

The hill lands in the Philippines are those areas not normally suited for low
land paddy rice. The production complexes associated with the hill lands can be
 
divided into those involving and not involving major capital inputs. Those with
out capital inputs are most frequently in highly remote areas without the essen
tial infrastructure to move inputs in, or produce to market. These complexes are
 
largely involved in shifting agriculture, or managing forest reserves, but also
 
included the banawe rice terrace. The complexes with capital inputs are those
 
that have infrastructure support including transportation and organized markets.
 
They include both small farmers and large plantation. The small farmers are
 
frequently involved in some very intensive cropping system including both subsis
tence and cash crops. They frequently use such intensive techniques as canopy
 
stacking, intercropping and relay cropping. The large plantations are generally
 
involved in monoculture of specific crop for which the plantation has developed
 
the essential private support structure. Often these plantations are owned by
 
large international companies or their Philippine subsidiaries.
 

49 NEW SYSTEMS OF HILL FARMING IN SCOTLAND 

J.B. McCreath
 
West of Scotland Agricultural College, Paisley, Scotland
 

In any country the pattern of farming has been drawn by the skill and 
energy of successive generations responding to economic realities within 
the physical constraints of soil and climate. In hill country the degree 
of possible change is very much more limited by the rigidity of the physical 
framework than in lowland agriculture. In contrast, economic factors can and 
do fluctuate in the short term. The extensive traditional system characterised 
by low output and low cost has become, for many, one of low output and high 
cost. The response of producers to the pressure on profit margins has varied 
from tactical exercises to strategic reappraisal. The latter was only made 
possible as a re'jilt of the biological analyses by the lill Farming Research
 
Organisation (II.F.R.O.) of the fundamental aspects of hill sheep production.
 
This work has culminated in a new system of handling hill flocks which gives
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significantly higher output through increased ewe numbers and increased
production per ewe. 
Although an important technical breakthrough, the
financial implications have still to be ascertained over a wide spectrum of
commercial farms. Such an investigation has recently been started by the
threp Scottish Colleges of Agriculture in consultation with II.F.R.Oo 
 In
addi'ion several enterprising flockmasters have been pioneering methods which
involve considerable modification of the traditional system. 
The technical

and economic constraints to be overcome, if the present system is 
to be
replaced by a stable and more viable alternative, are considerable. The paperconsiders the various inter-dependent strands which must knit together if a
 new pattern of hill land utilization is to emerge and flourish. 

50 ECONOMICS OF HILL LAND UTILIZATION IN THAILAND 
S. Vasuvat
 
Department of Land Development, Bangkok, Thailand
 

Total area of the country is about 51.4 million hectares in which 37 percent of total area of 19.2 million hectares are classified as hill land and
mountain. 
Estimated 49 percent of hill land is presented in the North and the
rest 51 percent is the sum of hill land in the other parts of country; Central,
West, East and South where most of the land is utilized as national forest. 
So
only the hill land area presented in the north has a potential to be used as
agricultural land. 
 But the land use pattern has usually been as shifting cultivation for several years by the hill tribe people. 
Now the Royal Thai government
has concentrated on the agriculture practiced by the hill land people by changing
their attitude of shifting cultivation and encouraging them to grow other economic
crops instead of opium (UN/Thai Programme for Drug Abuse Control in Thailand).

Thai government with the financial supported from United Nations Organization
and United States Department of Agriculture has set projects for hill land
agricultural development. 
Although the projects have no direct effect on the
economics of the country but the government have to pay a considerable amount of
money in each year for soil conservation, reforestation and watershed area improvement to prevent flooding and economic loss of low land agriculture. Besides the
economic benefit gained from the development of hill land agriculture and utiliza
tions the social and political problems should be directly solved.
 

51 A METHOD FOR ANALYZING THE CONTRIBUTIONS OF FOREST-BASED ACTIVITY TO A 
REGION 
G. W. Zinn
 
West Virginia University, Morgantown, West Virginia, USA
 

Increasing emphasis is being placed upon planning for regional development in
all types of .conomies. 
In heavily forested areas, forest-based activities
 
are often a focus for analysis and planning for regional development. This
 paper rationalizes and articulates a method whereby the economic and related

social contributions of forest-based or 
-oriented activities to a region may
be analyzed in a comprehensive manner. 
The importance of such analysis to
regional development problem analysis and planning is discussed. 
 Findings

based on application of the method in the Appalachian region of New York
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State are summarized. Opportunities for further development and extension
 
of the method are suggested, including application to activities other than
 
those which are forest based.
 

52 LAND USE PATTERNS IN APPALACHIA 
D. K. Colyer
 
West Virginia University, Morgantown, West Virginia, USA
 

The Appalachia region consists of 397 counties stretching from Southern

New York to Alabama and Georgia. The area is nearly all characterized by

hilly to mountainous terrain, many small and part-time farms, timber and
 
forestland, mineral (coal) 
resource exploitation and poverty. Until re
cently, at least, population was 
leaving the area, income increases lagged
behind those of other areas of the nation, and there were high levels of

unemployment. Large areas of timberland were cut over and despoiled 
- subsequently substantial areas were incorporated into national forests. 
 How
ever, very large areas were purchased and are still 
owned by lumber or
 
paper firms, railroads, coal companies, and steel 
producers which operate
as absentee land owners. The mechanization of agriculture made farming

less competitive and subsequently large areas of land were left idle and
 
reverted to bush or forests. 
 The recent energy crisis has made coal an irniportant commodity again and has improved the relative economic situatiein in

Appalachia. 
 In addition, many new roads have been constructed, low prices

have attracted out-of-state land purchasers, and recreation activities

have increased, which in conjunction with the urban crisis and the revival

of mining, has led to a reversal in population trends and greatly increased
domand for land in the whole region. While problems remain, it now appears

that the disadvantaged status of the Appalachian region is gradually being
resolved although land use activities remain as serious and unresolved
 
problems.
 

53 RAPID ADJUSTMENT FARMS, A METHOD TO DEMONSTRATE N&!V CROP-LIVESTOCK
TECHNOLOGY AND FARM MANAGEMENT IN OHIO'S APPALACHIAN COUNTIES 
J. F. Underwood,* W. P. Smith, and D. P. Miller,
 
Ohio Cooperative Extension Service, Jackson and Caldwell, Ohio, USA
 

In 1969, the Ohio Cooperative Extension Service initiated a Rapid Adjustment

(RA) Farm Program to conduct on-the-farm demonstrations showing that superior farm

production and management techniques will 
rapidly increase farm income. Program
cooperators selected are younger farm families having a strong desire to farm, but
because of under-used or limited resources, have low farm Incomes. 
 For flvc years

the farm families receive intensive assistance from Extension in needed disc!ollnes
 
to maximize farm Income. Most cooperator farms selected have been In the unglaciated Allegheny plateau portion of Ohio which favors forage and 
livestock
 
enterprises. 
To assist and encourage the farm family inmaking the recommended

adjustments, business and Industry sponsors provide $1,000 per year per farm. 
 In
most cases the Tennessee Valley Authority %TVA) provides $500 worth of fertilizer

and 
local business firms Interested in agriculture and the community donate the

other $500. Soils on RA farms typically are initially below pH 5.5, low In
 

*Author to present paper 

25
 



Phosphorus ((22.4 kg/ha, Bray P-i) 
and sometimes also need corrective Potassium
applications. 
After proper liming and fertilization plus use of other recommended
agronomic practices, farms have recorded yields more than double county averages
for corn, alfalfa and other forages. The RA farms are extensively used for
educational purposes. 
 Extension personnel gain satisfaction and confidence from
close 	cooperation with RA families. 
 Data from seven RA farms which have completed
the program will be shared. A discussion of successful and problem areas of
management will be Included. 
 Farms specializing In dairy, or beef and/or swine
with grain enterprises have shown most overall progress. 
Those with major enterprises of fruit (strawberries, grapes, peaches, apples), vegetables, and sheep

have been less successful financially.
 

54 	 THE ECONOMIC IMPLICATION IN THE APPLICATION OF NEW TECHNIQUES TO HILL SHEEP

FARMING IN SCOTLAND
 

T. J. Maxwell*, J. Eadie and A. R.Sibbald
 
Hill Farming Research Organization, Penicuik, Midlothian, Scotland
 

The changes that have taken place in the Scottish hill farming industry
relative 
to labour, net income, and government subsidy support are briefly
examined. The implications of these changes on the future development of the
 
industry are discussed.
 

Durina the last six years improved systems of hill sheep management have been
developed by the Hill Farming Research Organisation (H.F.R.O.), and n method of
analysis to examine the economic consequence of these developments on capital
investment, cash flow and net income has been established. A computer programme
of the method has been written and designed for use on a multi-access system,
 
access being the teletype.
 

This programme is briefly discussed.
 
Some of the conclusions reached on the planning of improved systems of hill
farming in Scotland as 
a result of the use of this programme and from the results


of H.F.R.O. field development projects is presented.
 

55 THE ALLEGHENY HIGHLANDS PROJECT: AN EXPERIMENT IN PACKAGED, TEAM-APPROACH
TECHNOLOGY FOR HILL LAND LIVESTOCK PRODUCTION 
L. Balliet
 
West Virgnia University, Morgantown, West Virginia, USA
 

In 1970, West Virginia University was awarded a three-year grant by the Rockefeller Foundation to undertake an experimental program of assistance to sheep and

beef cattle producers in the Appalachian hill lands of east central West Virginia.
The program, known as the Allegheny Highlands Project, is designed to provide
livestock producers with a full complement of technical services to demonstrate
and more fully utilize the area's vast potential for grassland agriculture.

Cooperating farmers receive advice and assistance from a university-trained field
staff of specialists in forage and crop production, livestock production and mar
keting, animal health care, and overall record keeping and farm planning. Five
years of program activity (the program was re-funded and expanded in 1975) have
resulted in both success and failure. 
As a whole, project cooperators have
expanded their livestock operations through improved forage/crop, livestock produc

*A or to prwesent paper 
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tion, and animal health care practices. Financial returns on investment, although

still very low, have likewise shown improvement. The major problems encountered
 
by the project and its staff have involved matters of organization and human rela
tions more than technology. Adoption of new practices has been less rapid than
 
expected, in large part as a result of the project's failure to fully effect an
 
integrated team approach to hill lund livestock agricultural development. How
ever, the project has demonstrated that primary contact between producers and
 
agricultural specialists can facilitate the implementation of appropriate tech
nology. The full text of an in-depth evaluation of economic, social, and atti
tudinal factors associated with the Allegheny Highlands Project is available from
 
the Office of Research and Development, West Virginia University, Morgantown,
 
West Virginia, 26506, U.S.A.
 

FORAGE IMPROVEMENT IN APPALACHIAN OHIO THROUGH SOD SEEDING 

J. F. Underwood* and J. C. Clay 
Ohio Cooperative Extension Service, Jackson, Ohio, USA 

Since 1973, a major emphasis in forage crop Extension education In the
 
southeastern unglaciated Allegheny plateau portion of Ohio has concerned 
no
tillage forage establishment or sod seeding. This new method offers an effective
 
way to renovate forages on land with 18% or more slope without the danger of soil
 
erosion Inherent where plowing or disking is practiced. Farmers and persons
 
advising farmers also recognize the lower power and labor requirement advantages.
 
Introduction of legumes and higher producing tall 
grasses into poor pastures and
 
meadows, coupled with liming and fertilization often has more than doubled animal
 
carrying capacity. The educational program with sod seeding has centered around
 
supervised farm demonstrations of .4 to 4.0 hectares, established in cooperation
 
with agribusiness. Most seedings to date were made with the Midland Zip Seeder
 
or using modified no-tillage corn planters. In 1974, The Ohio Cooperative
 
Extension Service started 15 FERTIBULL farms, with nine In southern or south
eastern Ohio to demonstrate maximized cow-calf production from 24.3 hectare units
 
of pasture. A minimum of 25 spring-calving cows and one bull are being maintained
 
solely from forage production from the unit. Suitable grass and legume species
 
were seeded, mostly by the no-tillage method, in the summer and winter pastures.
 
Summer pastures are rotationally grazed with excess production harvested for
 
later feeding. First growth of winter pastures is field-stored in round bales
 
or stacks for late winter feeding, while regrowth is pastured in late fall and
 
early winter. During April, 1976, 13 sod seedings were established in 12
 
southeastern Ohio counties using the new John Deere Powr-Till 
seeder. Farmer
 
Interest has greatly increased in no-tillage forage establishment since the first
 
demonstrations. Rental seeding equipment is now available in many counties from
 
dealers or through local agricultural organizations and some farmers have bought
 
their own seeders.
 

56A INTERDISCIPLINARY RESEARCH-AND-ACTION IN THE UTTAR PRADESH HILLS 
Charles R. Bailey 
The Ford Foundation, New Delhi 

Author to present paper 
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The hilly region of Uttar Pradesh is located just west of Nepal. It accounts
for 17% of the state's land area, and contains 4% of its population. Despite
the seemingly low density of population, hill people find great difficulty in 
earning an adequate living from the rugged terrain. Furthermore, population
growth is causing farmers to expand their cultivation to steeper and more mar
ginal lands, with a consequent increase in erosion and probable fall in farm 
productivity. Soil loss poses a threat to food-producing areas in the plains
through increasing the chances of floods and silting up reservoirs and irrigation 
systems. Plainsward migration of hill peoples adds to the numbers already
seeking jobs there. From 1973 to 1976 an interdisciplinary group of scientists 
at the G.B. Pant University of Agriculture & Technology, Pantnagar, Uttar 
Pradesh, researched and worked with government on the special problems
facing rural development in the Uttar Pradesh hills. Based on that experience,
this paper dt-acusses four priority areas for further hill research-and-action. 

57 	 CROP PRODUCTION OF ARABLE-AND MEADOW-CULTIVATED PLANTS, IN HIGH AND LOW 
POSITION 
P.Solberg
 
Gjovik, Norway
 

The report is an account of results based upon a great many series (groups) of experiments in high and low position. The territory is

limited in south-north direction between 60 and 62 degrees north latitude. Based on the central valleys, the lower border for our designa
tion hill- or highland descend to 300-350 meter above see 
level, and
 
the upper to about 700-750 m..Above tnat limit, we have the mountain.
 
The area beneth the 300 m border represents the flatland or the low
land.
 
The period of experiments relate to the years 1945-1970. As an a

verage of the years, the following results are set up, calculated in

fu. or kg. per decar. The comparatives are related to the hill-land
 
position (Loken).
 

Arable-experiments

Rotation experiments Hill-land 440 fu. Lowland 375 
 85 %
 
Potatoes, roots (dry matter) it 
 860 kg. 704 82

Barley (grain + straw) 
 " 471 fu. 420 90
 

Meadow-experiments, kg. hay

Moystad. Lowland. 
 Lay. 175 m altitude 	 1000
1....... 107 %
Iken. Hill-land. , 550 " it ••••••• 930 100 "
 
Berset Mountain. " 1000 " "........ 	 720 78 "
 
Berset Mountain. 	 "Nat. 1000 ......... 520 56 " 

The experiments are accomplished on well cultivated land. The
manuring is complete, without any big difference between high- and 
lowland. I attach the balance between high and low position, which
here is demonstrated, mostly upon soil and climate. As a r'fle the

yields in upper situation balance fairly well up that of the lowland.
 

28
 



58 CROP DIVERSIFICATION IN LOWLAND BOLIVIAN HILLS 

J. A. Duke
 
United States Department of Agriculture, Beltsville, Maryland, USA
 

More than 500 economic crops can be grown in life zones similar to those in
 
which coca (Erythroxylum coca Lam.) is grown in Bolivia. Fewer than 100 of
 
these should even be considered for the classical terraced coca fields in
 
steep Andean terrain. Desirable features in proposed alternative crops for
 
coca include perenniality, light-weight high-priced end product, high hand-labor
 
inputs (the terrain is such that standard mechanization is out of the question),
 
guaranteed market, drought tolerance, and climatic adaptability. Such features
 
might enable a crop to compete with coca as a money crop. Since coca can add
 
significant amounts of calcium and iron to the diet of those who ingest it,
 
food items high in calcium and iron might be desirable for Bolivians who stop
 
ingesting coca.
 

59 APPRAISING LAND POTENTIALS FOR COMMERCIAL APPLE PRODUCTION 

R. F. Gorman
 
Washington State University, Pullman, Washington, USA
 

A study of major commercial apple producing areas shows that they continue to
 
shift, increasing in some areas while declining in others. Historically production
 
has centered on more marginal farm land and sites, often on hilly terrain and near
 
larger centers of population. Severe winter temperatures resulting in tree damage
 
and insufficient cold to satisfy the rest period have been the primary environ
mertal factors limiting distribution of apples throughout the world. Most other
 
environmental and biological factors have been minimized by cultivar (variety) 
selection, cultural techniques and more effective modern pesticides. More detailed
 
analysis of apple production in the state of Washington has required a re-evalu
ation of environmental and biological factors previously established to appraise
 
land potentials. Of increasing importance have become temperatures during the
 
growing season: nighttime temperatures, heat units and number of frost free days.
 
Wind and rainfall pattern related to intensity, duration and frequency.
 
Topography, slope and aspect have become increasingly important because of their
 
relationship to spring frost, harvest and mechanization. Distance to the market
 
has become less critical than proximity to skilled labor and housing, technical
 
assistance service and supply centers, large storage and packing facilities and
 
major centers of transportation and sales. The interaction of these factors can
 

be well illustrated and have had a major effect in the decline of some areas and
 
the rate of development of new areas. A new classification scheme is proposed
 
which re-evaluates environmental and biological factors influencing the potentials
 
of land for commercial apple production.
 

6o TREE FRUIT PRODUCTION IN THE MOUNTAINS OF THE CENTRAL ATLANTIC STATES 

M. L. Ingle* and S. H. Blizzard
 
West Virginia University, Morgantown, West Virginia, USA
 

*Author to present paper 
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Tree fruits, primarily apples and peaches, are produced in mountain orchards
of New York, Pennsylvania, Maryland, West Virginia, and North Carolina. 
These
orchards are characterized by slopes as steep 
as 600 and thin shale or chert soils.
Production rates are low, probably because of the low water and a sufficient holding capacity of the soils. Mechanization has been somewhat slower in the mountain
orchards but local labor was abundant until recently. Crop losses caused by sprin4
frost and hail seem to be less in the mountains than in valley orchards. During
the first half of the twentieth century mountain grown fruit established a reputation for high quality, which generally meant red color. 
 Cool nights during the
later stages of fruit development promotes red color formation and are more likely
at higher elevations than in adjacent valleys. 
The higher prices received compensated for lower tonages and less efficient production. Introduction of strains
with greater genetic coloring potential and shifting labor availability threaten
the continued economic survival of mountain orchards in the eastern United States.
 

61 DEVELOPMENT OF DISEASE RESISTANT POTATO VARIETIES FOR HILL LAND CULTURE INWEST VIRGINIA 

R. J. Young* and M. E. Gallegly

West Virginia University, Morgantown, West Virginia, USA.
 

62 NO-TILL CORN PRODUCTION IN TALL FESCUE 
J. E. Box*, S. R. Wilkinson, L. A. HarperSouthern Piedmont Conservation Research Center, United States Department of Agriculture, Watkinsville, Georgia, USA 

Rolling hill-land soils of the Southern Piedmont region are highly erosive
when clean tilled. 
A mild climate and good year-around distribution of 125 
cm
 average annual rainfall permits growth of summer and winter crops when soils are
properly limed and fertilized. 
Close growing forage crops are well adapted to the
region. The Southeastern U.S.A., of which the 18 million ha of the Southern

Piedmont is 
a part, is a grain deficit area.
 

In 1969 a series of field studies were initiated on Cecil sandy loam to
develop no-till techniques for growing corn 
(Zea mays L.) 
for grain in viable tall
fescue (Festuca arundinacae, Shreb.). 
 The study objective was to combine no-till
 corn production in fescue with irrigation to provide summer grain production and
winter grazing on fescue. Sub-objectives included establishment of fertility and
irrigation requirements, optimum corn populations and row spacing to maintain
productive fescue, fescue competition effects on corn grain yields from live,
stunted, strip-killed and killed fescue sod, and micrometeorological conditions
 
in the double canopy.


Results indicate that corn grown in 20-cm killed fescue strips, 102-cm rows,
irrigated to maintain mean soil water suction in the top 30 cm below 1 bar;
fertilized adequately with N, P and K, and soil pH maintained at 5.5 to 6.0 gave
optimum grain and fescue yields. 
Three year average grain yields on this
strip-killed treatment were 7734 kg/ha with fescue yields of 4759 kg/ha. 
When the
fescue sod was completely killed, the 1 bar treatment yielded 9,094 kg/ha of
grain. 
Rye yielded 6,257 kg/ha forage yields in spring when planted following
 
corn on the killed fescue sod.
 

*Author to present paper 
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63 	 TILLAGE OPTIONS FOR CROP PRODUCTION ON SLOPING TOPOGRAPHY 
S. W. Bone*, D. M. Van Doren, Jr. and G. B.Triplett, Jr.
 
Ohio State University and OARDC, Columbus, Ohio, USA.
 

Soils on sloping topography are an undeveloped resource for grain production.

Well and moderately well drained medium textured soils in Ohio on 
slopes up to
 
18% have responded to reduced tillage with yields 40 to 50 percent above the
 
state average for corn. New technology in the area of planting equipmenG 'tnd
 
herbicides has providcd this opportunity for higher yields. Decreased cost of
 
production and higher yields has resulted in increased profit of 75 to 
LO0 dollars
 
per hectare. Reduced tillage - shifting from conventional plowing to chisel, disc
 
or no-tillage reduces the potential for soil erosion by 1/3 to 1/6 based on field
 
studies and calculations using the universal soil loss equasion.
 

64 	 RELATIVE IMPORTANCE CF THE ALTITUDE DIFFERENCES IN ECONOMIC EFFICIENCY:
 
A CASE STUDY OF THE HAZELNUT PRODUCTION IN THE ORDU AND GIRESUN PROVINCES
 
OF TURKEY
 
K. Somel* and H. Kasnakoglu
 
Middle East Technical University, Ankara, Turkey
 

Hazelnut production has an important place in Turkish agriculture with about
 
4 million persons earning their living in activities related to hazelnut production
 
and as the third largest export crop. This paper attempts to measure the relative
 
economic efficiency of the hazelnut producers in the two provinces of Ordu and
 
Giresun. A distinction is being made between the technological and price efficien
cies and the relative importance of the inefficiencies in technology and optimizing

factor proportions in the deviation of the realized profits from the maximum pro
fits is analyzed.
 

The efficiency differentials between the hazelnut producers are than explained

with respect to land ownership, region, altitude, ages of hazelnut trees, kinds of
 
hazelnuts produced, etc. It is of importance to see to what extent the technologi
cal disadvantages implied by hazelnut productive in higher altitutes are realized,

if and to what extent they are componsated with relatively more efficient alloca
tion of the factors of production.
 

65 	 CROPPING OF LUPINUS SPECIES ON HILL LANDS IN SUB-TROPICAL AREAS ON THE EAST
COAST OF AUSTRALIA 

R. M. Hughes
New South Wales Department of Agriculture, Agricultural Research Centre, Wollongbar, New South Wales. Australia 

Climate, and soils of hill lands in sub-tropical areas on the east coast
 
of Australia are described. Pastures are dominated by warm climate species and
 
hence oversowing techniques can be used to sow annual cool climate leguminous

species. In 1975 an experimental program was initiated to investigate the
 
usefulness of Lupinus species when used either for forage or for grain produc
tion. 	Results from the first year indicate that dry matter production from
 
Lupinus albus and L. angustifolius was greater than that from L. luteus.
 

*Author to present paper 
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Differences in production resulting from varying plant population densities
 
decreased over time because of extensive branching by plants at the lower
 
populations. 
L. luteus had the highest in vitro digestibility. Grain yields

from L. albus averaged 2.4 t/ha and were significantly higher than those of
 
L. luteus (0.9 t/ha), There was no significant effect of population density on
 
grain yields.
 

IRONBARK RIDGES - PROBLEMS OF UTILIZATION 

W. H. Johnston
 
Wagga Wagga, New South Wales, Australia
 

Ridges in south-western N.S.W. occupied principally by

1M1ugga Ironbark (Eucalytu-, sideroxylon) require careful
development and management to remain stable under agricultural

production.
 

The ridges are areas of low relief on highly weathered
 
sedimentary and metamorphic parent material. Yellow solonetzic
soils are dominant with a minor occurrence of red solodic
soils. Thcy are infertile and show large variation in moisture 
holding capacity and subsoil drainage.
 

Although land-use is not intensive, development is

frequently associated with severe soil erosion due to adverse
 
soil conditions and the difficulty of establishing and 
maintaining plant cover.
 

These problems are examined in relation to 
soil
 
conservation practices and in the light of current experimental

findings.
 

67 A 20-YEAR STUDY OF PASTURE DEVELOPMENT THROUGH PHOSPHATE AND LEGUMEOVERSOWING ON NORTH ISLAND HILL COUNTRY OF NEW ZEALAND 

F.E.T. Su.kling
 
Department of Scientific and Industrial Research Grasslands Division, Palmerston North, New Zealand.
 

More than 20 years of research has been conducted on steep unploughable

hill pastures at Te Awa, in the North Island of New Zealand. 
Over this period

experiments on pasture improvements were carried out. 
 The trials commenced on
 
poor unimproved hill pastures which had an original carrying capacity of about 3
 
ewes per hectare in a district where rainfall averaged 1062 mm per year. 
With
 
pasture improvement, carrying capacity increased markedly to 
the extent that
 
over the last 10 years of the trials a stocking rate of 17.3 ewes per hectare
 
was maintained on the highest stocking paddocks. 
 It was apparent that heavy

top dressing with superphosphate gave satisfactory returns only when stocking
 
rates were high enough to insure full utilization of increased pasture growth.

Pasture and animal behaviour was studied at four stocking rates. 
At higher

rates yields of animal products were lower per ewe but higher per hectare than
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at lower rates. The practical aspects of pasture improvement as applied to
 
hill farming are discussed.
 

68 	 STABILIZATION OF HILL AREAS UNDER ADVERSE GRAZING AND CLIMATIC CONDITIONS 
AT WAGGA WAGGA, NEW SOUTH WALES, AUSTRALIA 
C. M. Adamson
 
Wagga Wagga, New South Wales, Australia
 

Results from runoff plots located on a fifteen percent

slope 	 showed that intensive grazing of natural pastures in a 
semi-arid environment markedly increased runoff and soil
 
erosion.
 

The results were compared to two adjucent catchments. 
One catchment was unimproved, retaining the native grass

vegetation. The other was soil. conserved and pasture improved.
Both 	catchments were evaluated under heavy grazing pressure.
 

The treated catchment recorded negligible erosion loss
 
under stocking rates double.thoke used on the untreated
 
catchment. Soil loss from the untreated catchment was up to
 
sixty 	times greater.
 

Soil conservation treatment increased depression storage
 
while the improved pasture resulted in higher yields and
 
increased surface detention storage. 

69 	 UPLANDS SOILS OF CO. LEITRIM, IRELAND 

M. Walsh
 
The Agricultural Institute, Tuam, Co. Galway, Ireland
 

County Lattrim is situated in north-central Ireland. It occupies an area
 
of 613 sq. miles (1,876 sq. km.). The lowland consists mosLly of drumlin
 
topography and ranges in elevation from 150 to 400 ft. The
(45 to 122m) O.D. 

upland consists of both gently and steeply sloping hills and mountains with a
 
maximum elevation of 2000 ft. (610m) O.D. This area occupies about 24% of the
 
county. A wide variety of soils - Lithosols, ReLldzinas, Brown Earths, Podzols,
 
Peaty Gleys and Climatic Peat - occurs in the upland. They present many problems
 
for management and reclamation. The average annual precipitation ranges from
 
1250 to 1500 + depending on the elevation.
 

70 	 .HE DEVELOPMENT OF LOWLAND TUSSOCK GRASSLANDS IN S. E. NEW ZEALAND 
A. W. Pantall
 
South Otago Farm Consultancy, Balcutha, New Zealand
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New Zealvnd hrs Fbout 4+ million hectares of usea.ble developed 
graseland hill country and 6 million hectares of tussock gresslands
 
of vorious types P.rd altitudep which over the pest 20 years have 
;one 	througi v revolutionary phase of irnprovement. This paper
 
discusses tie methods of development by practicrl farmers in a 
lowland tussock gr'ssland crea, covering about 80,000 hectnres in 
S.E. 1ew Zeuland where the improvement in pasture carrying capacity 
has been increased froii. 0.6 ewe equivlents (EE) per hectare to 
8.5 EE per/l.a. on unploughable lend end to 15 EE. per/ha. on
 
ploughable land. This has been achieved mainly through the
 
application of improved technology and manaFement development in
 
New Zealand through vpplied research.
 

71 	 THE CONTOURING OF HILL LAND INTO LINKED NARROW TERRACES FOR TREE 
CULTIVATION 
L. Lisa
 
Laboratorio per la Meccanizzazione Agricola,Torino, Italy
 

The paper illustrates a method of hill land arrangement for the growing
 

of trees in rows which allows complete control of rainfall and facilitates
 

the operation of agricultural machines especially when they turn at the end
 
of the row. The contour graded tree rows have a uniform longitudinal gradient;
 

the cross slope may be levelled.in terraces with inwards gradient or left with
 

the original slope , in both cases with outlet furrows for water run-off.The
 

terraces are joined at the headlands in groups of two or four by connecting,
 

level or slightly sloping areas which are convenient for turning cultivat

ing machines round into the next terrace. This ar angement of hill land has
 

been experimentally used for vine cultivation and hedge-trained plum-tree
 

growing, and has given, up to now, satisfactorily results.
 

72 COVER CROPS, MULCHING, GRASS BARRIER AND GRASS WATERWAY ON SLOPELAND 
ORCHARD
 

Hsiao-tsai Wang 
Fengshan Tropical Horticultural Experiment Station,Taiwan Agricultural Research Institute,Taiwan, Republic of China
 

Bench terracing has been as a major practice of soil conservation in the
 
past years in Taiwan. But its construction and maintenenace cost is rather
 
expensive especially when labor-shortage becomes a serious problem in recent
 
years, When fruit trees are planted on bench terraces, farm transportation and
 
operation are quite inconvenient especially when farm machines are used. Accord
ing to the past experiments (the author made), the water and soil losses on
 
reverse slope bench terrace was higher than that of the treated soil with cover
 
crops 	or other agronomic practices, and the yield of main crop was lower on
 
bench terrace.
 

Based upon above information, the author has started in cover crops, mulch
ing and grass barrier on slopeland orchard since 1962. These are inexpensive and
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effective measures which may serve the purpose of erosion control. 
The main
 
achievements are as follows:
 
(1) Cover crops and mulching:
 

The cover crop of bahia Grass (Paspalum notatum) has good effect on run-off
 
and soil loss. However, strip cover-crop and mulching with Bahia grass is the
 
best treatment of all, The results have obtained from experiment on banana
 
plantation since 1969, the soil loss from the plot covered with Bahia grass was
 
nearly none and the run-off rate was only 2,29% which was less than those from
 
level bench terrace, From a 48% slope run-off plot with Bahia grass tolerates
 
shade and is adoptable to a wide range of soil pH and soil textures. Experiments
 
on toxin production of root of cover crops indicace that Bahia grass has the
 
least effect than Indigofera and Centrocema. Bahia grass also improves the soil
 
fertility and the hydraulic conductivity of soil to a certain extent.
 
(2) Grass barrier:
 

The author conducted the experiments of grass barrier method on peanut,
 
sweet potato, soybean, banana and litchee field. In 3 to 4 years' time bench
 
terrace were formed gradually. In order to meet the requirement of steep slope
(30%-50%) orchard in Taiwan, the grass waterway is designed in the parabolic crosf
section with the flow capacity of 0.026-0.067 m3/sec. The suitable grass is
 
Paspalum spp,
 

73 EFFECTS OF BENCH TERRACE AND IMPROVED HILLSIDE DITCH 

Mien-chun Liao 
Joint Commission of Rural Reconstruction, Taipei, Republic of China 

The effect of bench terrace varies with its type. Design of the type is
 
important since the different types determine the different cost and effect.
 
The bench terrace is generally classified into three types, namely, outward
 
slope, level and reverse slope. For expanding the effect of bench terrace in
 
practical use, the author furthermore classifies level bench terrace into
 
retention and drainage types.
 

According to "National Handbook of Soil Conservation Practices" published
by U.S. Soil Conservation Service in 1970, the hillside ditch is in a trapezoidal
shape cross section. The author used this section in 1956 on sugarcane land
 
which gave reduced yield. Then the author modified the section into the V-shape

flat bottom type. After large scale field observations and hydrology experi
ments for comparison, the V-shape ditch was established in 1964 for extension.
 
Up to now, nearly 30,000 hectares of slopeland have been extended with this type.

It is more increasing the number of plants, soil moisture holding, and stabiliza
tion than the trapezoidal-shape. Also the V-shape ditch is wide enough for
 
passage of small or medium size farm machinery and thus constitutes skeleton of
 
road system which is the basic installation of the modern slopeland farm.
 

The author and colleagues made a series of further studies. 
It was found
 
that, comparing the run-off rates from observation plots of reverse slope bench
 
terrance and the V-shape hillside ditch, the initial run-off rate of the former
 
was greater than that of the latter and then the difference was reduced grad
ually later.
 

The soil conservation measures vary with the different crops and their
 
cultivation and practices. Sugarcane, pineapple, banana and citrad 
are the main
 
slopeland crops in Taiwan. 
The measure of the modified hillside d!tch with
 
agronomic practices in between is most effective and economical.
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74 FARMABILITY EVALUATION OF BROADBASE AND GRASSED BACKSLOPE TERRACE SYSTEMS 
H.Wittmuss
 
University of Nebraska, Lincoln, Nebraska, USA
 

Grassed back, ope 
terrace systems were installed on 4 fields after the 
con
ventional broadcase terrace systems were removed. 
 The different conservation
 
systems were e.iluated from the sLandpoint of total field, terraced, grassed
 
waterway, grassed bckslope, parallel and nonparallel areas.
 

The percent parallel area and total farmable area increased when installed
 
broadbase 
terrace systems were replaced by parallel grassed backslope terrace
 
systems with tile outlet. The broadbase 
terrace systems had 24.2% nonparallel
 
area and 9.7% giassed area compared to 20% nonlarallel area and 3.1% grassed area
 
for the grassed backslope terrace systems.
 

Computerized terrace designs planned on topoo 
i-hic maps reduced the time 
required to plan and stake the 
terrace systems. T pographic maps made using

aerial photography and stereographic plotting methods made possible the planning

of many terrace layouts on a given field. 
 The terrace layouts with the best

field arrangements and least nonparallel areas were selected for submission for
 
terrace design by the computer. The computer wan used to design the terrace sys
t,.m and greatly rcduce the personnel input time. The terrace design with the best
 
combination of nonparallel 
area and soil moving requirement was selected for
 
installation.
 

Parallel grassed backslope terraces with tile outlet offer the opportunity to
 
solve pollution problems caused by high sediment runoff rates 
and difficult
 
farming problems caused by the high percentage of nonparallel areas associated

with terrace systems. The grassed backslope terrace with tile outlets reduced the
 
soil loss as much as 95% compared to up-and-down hill farming and reduced the
 
nonparallel area from 24.2% 
to 2% of the terraced area. Lateral soil movement
 
was 
necessary to reduce the nonparallel area to a minimum.
 

75 TRADITIONAL SLOPE MANAGEMENT: AN ANALYTICAL APPROACH 
G. C. Wilken
 
Colorado State University, Fort Collins, Colorado, USA
 

Long considered impediments to development, traditional (nonindustrial;

small-scale) farming and resource management systems are being reappraised for
their energy-conserving and labor-absorbing qualities. 
 But operating data and

analytical frameworks are needed before these systems can be adequately evaluated.

This paper suggests one approach based upon labor (energy) requirements for
 
modifying slopes and surface geometry. 
Most slope control measures can be
reduced to 0he several phases of materials transfer: excavation or acquisition,

transport, and deposition. In traditional systems, these tasks generally are

accomplished by labor, rather than machinery. 
Using examples from Middle America

and elsewhere, representative labor inputs are developed for several 
common
 
slope and surface modification forms, such as terraces, trenches, and mounds,

in various types of materials. Although most of the techniques are associated
 
with agricultural 
use of hill lands, the data are equally applicable to a variety

of traditional slope engineering projects. For traditional, low energy societies,

transferring the quantities of materials necessary for significant slope or surface
modification is a formidable task. 
 There are two basic solutions: reduced

scale of operation, or combined power units (massed labor). 
 Slope management
 



lacks the organizing tendencies of water management and most traditional projects
are small, 
scaled to family or village operation. Over long periods of time,
impressive results can be achieved with small labor inputs. 
 For rapid, largescale slope modification, massing labor may offer an attractive alternative to
mechanization, especially in densely populated, labor surplus societies.
 

76 THE SELECTION AND BREEDING OF PLANTS ADAPTED TO LOW FERTILITY AND TOXIC 
SOILS 
A. D. Bradshaw 
University of Liverpool, Liverpool, England 

The natural occurrence of plant species 
on soils extreme in fertility and
toxicity shows that plants can adapt to these extremes. In many cases the
adaptation is the property of the whole species. 
 But in many other cases the
adaptation is the property only of those populations of the species occurring on
the extreme soil. These populations are valuable because a) they can themselves
be used for establishment purposes, b) they provide variability that can be further
selected by the plant breeder.
Investigations 
in common pasture grasses and clovers in Britain, particularly
Lolium perenne, Dactylis glomerata and Trifolium repens show that there 
is a wide
range of populations with adaptation todftTerent levels of soil 
fertiiity in these
species, and that the populations from low fertility and hill land soils show
considc,.ably 
better survival on 
low fertility soils than populations from other
soils. 
 Where extremes of metal toxicity exist it can be shown that various grass
species 
especially Agrostis tenuis and Festuca rubra have evolved populations which
are metal tolerant these populations will 
survive in conditions of metal
contamination which are completely lethal to populations from normal soils. This
material isbeing developed for use 
in the revegetation of extreme soils.
Since this material has itself been produced by natural selection it would seem
possible to select similar material do novo by suitable screening techniques.
Investigations 
show that this can bedo-ne, with a minimum of effort. However, there
is one major limitation, that of the presence or absence of the appropriate
variabilityin the initial population.
 

77 RECLAMATION OF SURFACE MINED AREAS IN THE UNITED STATES 
H. L.Barrows
 
United States Department of Agriculture, Agricultural Research Service, Washington, D.C., USA
 

The total land areas disturbed by surface mining in the United States exceeds
4 million acres, 
about half of which is the result of coal mining. The U.S
has about 32% 
of the world reserves of bituminous coal and lignite. 
 If all
of these reserves now believed recoverable by surface mining were removed,
46 million acres would be disturbed. Spoil materials consist of soil, subsoil,
and unweathered rocks. 
 The spoils are very unstable; have low water-holding
capacity; are practically devoid of organic matter and plant nutrients; and
may contain toxic amounts of some elements. 

are acidic, with the p1l ranging as 

Those in the Eastern U.S. generally

low as 2.5. Those in the West are often
high in sodium. 
Wind and water erosion are major problems on the denuded spoils.
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In the early 1960's, the U.S. Department of Agriculture initiated research to
 
revegetate surface-mined lands. Now, several Federal and State agencies support
 
research to reclaim land disturbed through surface mining. As a result of this
 
research, vast acreages of unreclaimed land are now being returned to productive
 
uses, and newly disturbed land is being restored to its original or a higher
 
level of productivity or use.
 

78 	 PROBLEMS OF DISTURBED LAND AREAS AND THEIR CONSEQUENCES AFFECTING THE 
ENVIRONMENT 

G. Heide
 
Geologisches Landesamt, Nordrhein-Westfalen, Krefeld, Federal Republic of Germany.
 

79 	 SOME GENERAL PROBLEMS OF SOIL EROSION OF DISTURBED LANDS IN THE CARIBBEAN 
L. A. Wilson
 
University of the West Indies, St. Augustine, Trinidad
 

Available evidence is presented to show that problems of soil erosion
 
and disturbed lands in the Commonwealth Caribbean are mainly due to improper
 
land use patterns, resulting from almost exclusive cultivation of plantation
 
crops for export on flat, fertile lands and relegation of food crop produc
tion by small subsistence farmers to steeply sloped hillsides with erodible
 
soils. These problems have been aggravated by several cycles of shifting

"slash and burn" cultivation, with minimal practice of soil conservation,
 
under conditions of high total rainfall and high rainfall intensities. Erosion
 
problems also occur, but to a smaller extent, on soils under plantation crops
 
and more recently injudicious denudation of hillsides for housing projects
 
has also led to serious soil management problems.
 

80 	 THE INFLUENCE OF SOIL AND CLIMATE ON THE PRODUCTIVITY OF GRASSLAND IN HILL 
AREAS 

M. B.Alcock
 
University College of North Wales, Bangor, Wales
 

Interest in the improvement of Hill Land has been accompanied by an increase
 
in the 	demand for specific quantitative advice on the management of physical inputs
 
and basic resources for pasture production. At the same time there has developed
 
a need 	for more definitive selection objectives in the breeding of improved forage
 
varieties for the uplands. The Hill environment is charp:terised by its large
 
variability and within it farmers have a wide range of production objectives. A
 
traditional basis for giving advice is provided by practical experimentation but
 
the varied nature of the problems and the increasing costs involved impose limita
tions on this approach. To make the most efficient use of limited experimentation
 
a means of effectively incorporating acquired data in a general predictive model of
 
herbage production is required. This paper examines a number of aspects of hill
 
climate and soil and their consaquence for pasture production and indicates how
 
these aspects may be incorporated in a general production model. The problems
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associated with the development of such a model and future research priorities
 
are discussed.
 

81 RESPONSES OF PERENNIAL GRASSES AND LEGUMES TO SLOPE AND MICROCLIMATE 
0. L. Bennett 
United States Department of Agriculture, Agricultural Research Service, Morgantown, West Virginia, USA 

Field studies were conducted at Morgantown, West Virginia over a four-year

period to determine effects of north- and south-facing slopes on yield, plant

disease incidence, and water use of common Kentucky bluegrass (Poa pratensis),

Kentucky-31 tall fescue (Festuca arundinacea L.), Midland Bermudagrass (Cynodon

dactylis L.), birdsfoot trefoil (Lotus corniculatus L.), and Chemung crownvetch
 
(Coronilla varia). Microclimate parameters measured were: 
 Net radiation; evapo
ration; air temperature; soil temperature of bare soil at 
the surface and at 2.5
 
and 7.6 cm soil depth, with and without vegetation; precipitation; soil moisture
 
content; and evapotranspiration rates of each species.


Early spring growth was greater for all species on the southern exposure but
 
total yield was higher on the northern exposure for bluegrass and birdsfoot
 
trefoil. Bluegrass produced from 1 
to 3 times as much forage on the northern
 
exposure as on the southern exposure. Bluegrass, fescue, and birdsfoot trefoil
 
production were limited by high soil temperature, low soil moisture, and more
 
plant diseases on the southern exposure. Tall fescue and crownvetch produced

equally well on both exposures, but yield distribution was affected by exposure.

Midland bermudagrass produced higher total yields on 
the southern exposure

(approximately 20 metric tons/ha) than on 
the northern exposure (12 metric tons/
 
ha).
 

Air and soil temperatures were higher, air movement was greater, net radia
tion, evaporation, and evapotranspiration rates were higher, and available soil
 
poisture was 
lower on the southern exposure than on two northern exposures. Soil
 
temperature differed by 23 C or more between northern and southern exposures.

Soil temperature was modified considerably by the presence of snow cover.
 

Sclerotinia crown and stem rot severely affected crownvetch on the northern
 
exposures during early spring but was never found on 
crownvetch on the southern
 
exposure. Stemphylium leaf and stem spot on birdsfoot trefoil and diseases
 
caused by Helminthosporium dictyloides on bluegrass and H. vagans on 
tall fescue
 
were more severe on the southern exposure than on the northern exposures.
 

SOIL-PLANT ECOSYSTEMS IN TROPICAL HILL COUNTRY 
D. F. Nicholls (the late) and D. L. Plucknett*
 
College of Tropical Agriculture, University of Hawaii, Honolulu, Hawaii
 

Tropical hill lands present a wide array of environmental conditions, result
ing in a multiplicity of ecological niches. 
 The growth of crop and pastures is
 
greatly affected by the wide variation in environmental factors. Aerial sowing of
 
a broad mixture of tropical grasses and legumes in steep Hawaii wetlands (annual

rainfall 2000-2500 mm) resulted in species stratification and greatly differing

sward composition, depending upon position on the hills 
-- ridgetops, valley bot
toms and slopes (north-facing, south-facing, steepness, narrow spurs, etc.). 
 Eco
logical studies involving measurement of responses of pastures and weed species to
 

*Author to present paper
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environmental factors pointed out significant influences of the hill environment
 
on species establishment, growth, and persistence under grazing; values for impor
tant environment factors differed greatly over short distances. Near valley bot
toms, there was a marked increase in the following soil factors; moisture, depth
 
of topsoil, total N, exchangeable cations (Ca, Mg, Mn), and pH. Species responses
 
varied; stylo (Stylosanthes guyanensis) grew mainly on less fertile ridgetops,

intortum (Desmodium intortum) and green panic (Panicum maximum var trichoglume)
 
grew best on lower slopes and in valley bottoms. Stylo distribution was influence4
 
strongly by soil depth and soil pH, while intortum growth patterns corresponded
 
closely with soil moisture, soil N, Ca, and Mn. Green panic distribution was
 
closely related to soil moisture, N, and Mn gradients. Ecological studies can be
 
a valuable tool in understanding and predicting plant growth in the complex hill
 
environment.
 

83 UNDERSTANDING HILL LAND ECOLOGY IN NEW ZEALAND AS A BASIS FOR MANAGEMENT 
K. F.O'Connor
 
Tussock Grasslands and Mountain Lands Institute, Lincoln College, Canterbury, New Zealand
 

The evolution of New Zealand hill land pastures has occurred as a result of
 
cultural interference with a wooded landscape. In the moister and milder
 
climatic zones, this change has been deliberately induced by European man. In
 
the colder or drier environments, it was through Polynesian fire that tussock
 
grasslands evolved by migration of species from above timberline or from enclaves
 
in the forest. The climatic and soil factors which affect the ecology of pre-

European grasslands likewise affect the cultural requirements for and success
 
of pastoral development. Hill land ecology is presented as an understanding of
 
hill land use systems which include man as manager and which are linked in complex
 
ways with other agrobiosystems and other resource use systems outside them. This
 
understanding is presented as a basis for choosing among the resource management
 
options: 1. of abandoning or combining or continuing exclusive pastoral use,
 
2. if continuing pastoral use then of managing existing resources or developing
 
them, 3. if developing them then how and for what.
 

84 ENERGETIC EFFICIENCY OF ANIMAL PRODUCTION IN HILL ENVIRONMENTS 
J.T. Reid
 
Cornell University, Ithaca, New York, USA.
 

85 LAND REHABILITATION IN THE UPPER SOLO RIVER AREA 

M. H. Soederma and S.Wiradmnata*
 
Directorate of Land Rehabilitation and Reforestation and Faculty of Forestry, Institut Pertanian Bogor, Indonesia
 

The Solo river on the island of Java is notorious for its eroded
 
hills and sudden floods, causing misery ano poverty to people
 
living in the area and beyond. Starting in 1973 work has commenced
 
to rehabilitate the land, in close cooperation with the 'Uorld Food
 
Programme. Several years of intensive efforts in pilot projedts
 

*Author to present paper
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of the Upper Solo river area, relying minly on Government fund,

have achieved hopeful results. However, contradiction still prevai]s

between continuous cultivation of eroded soils by poor farmers qnd

hope in a better future through land reclamation. Besides, extensive
 
land rehabilitation might be far off, if nfot 
impossible, due to
 
lack of funds of the individual farnien, presently living at a sub
sistence level.
 

86 	 REHABILITATION OF THE LYNX CREEK WATERSHED DEGRADED BY PAST MINING
 
ACTIVITIES
 

T. R. Verma*, J. L. Thames and D. B.Thorud
 
University of Arizona, Tuicson, Arizona, USA
 

Lync Creek drains a mountainous watershed of the Prescott National
 
Forest. Lynx Lake was 
created by damming the creek in 1962. Recreation
 
is the major present land use. The watershed was a famous mining district
 
in the beginning of this century. 
 However, there have been no significant

mining 	activities in the area since the mid thirties. 
Most of the patented

claim areas 
have been used for summer homes. Impact of abandoned copper

mine spoils and tailings on the watershed environment is analyzed. Sheldon
 
Mine Complex is a continous major source of toxic mineral and sediment
 
pollution into the Lynx Lake. 
High toxic mioeral pollution is damaging

aquatic life in the lake. 
Lynx Creek carries high sediment loads during the
 
storm events and is reducing the lake capacity at an alarming rate. ihe
 
Sheldon Mine Tailings were regraded, limed and dressed with top soil. 
 The
 
disturbed area was hydroseeded with a mixture of native and introduced
 
grasses and legumes. After two months of seeding an effective vegetative
 
cover is established. Results appear promising. 
Preliminary observations
 
indicate that the most refractory abandoned mine tailings and spoils have

high potential for reclamation and thus, reducing toxic mineral and sediment
 
pollution into the Lynx Lake.
 

87 	 REVEGETATION OF STEEP OUTER SLOPES FOR EROSION CONTROL INSTRIP-MINED AREAS 
W.H.Armiger,* J.N.Jones,Jr., and 0. L. Bennett
 
United States Department of Agriculture, Agricultural Research Service, Beltsville, Maryland, USA
 

Steep outer slopes resulting from strip mining for coal in mountainous terrain
 
create complex problems associated with the reclamation of mined areas. Sheet
 
erosion of the steep outer slopes combined with highly acidic spoil material are

the main obstacles to establishing vegetative cover on strip-mined spoils in

Appalachia. A practical means of stabilizing the spoil material is the establish
ment of persistent vegetation. 
Unless the steep slopes are vegetated immediately

after disturbing the soil, serious erosion results, destroying emerging vegetation

and leaving permanent, deep gullies. The construction of lateral grooves approxi
mately 18" to 24" apart down the slope, on the contour and parallel to the main

bench area will aid the retention of fertilizer and seed during germination and aid
 
early seedling development. 
Two strip mine sites in West Virginia, White Oak Mt.

(pH 3.8 to 4.0) and Bolt Mt. (pH 2.9), were prepared for revegetation using the

lateral groove technique. 
The selection of spoil amendments to neutralize the
 

*Author to present paper
 

41
 



spoil acidity and furnish plant nutrients to ecologically adapted plant species
 
(grasses and legumes) is of primary importance. At both locations the experiments
 
were conducted on a split plot design with 3 rates of phosphate rock compared with
 
superphosphate in the main treatments. Each plot was divided in half and randomly
 
seeded to a legume either directly or by transplanted greenhouse grown seedlings.
 
Birdsfoot trefoil (Empire) was used at White Oak Mt. and both trefoil and crown
vetch (Pennegift) were used at Bolt Mt. All experiments were overseeded with weep
ing lovegrass to provide quick cover and stabilization. At both sites excellent
 
ground cover was established by both the grass and legumes in the seeding year.
 
Direct seeding was just as effective as the transplanted seedlings in establishing
 
vegetative cover. Birdsfoot trefoil dry matter yield from White Oak Mt. indicate
 
5680 and 6380 kg/ha from amendments of 9 Mt/ha of phosphate rock and 290 kg/ha
 
P20 (superphosphate), respectively. 
On the more acid spoil at Bolt Mt., birdsfoot 
tre~oil yield was 4280 and 3300 kg/ha for phosphate rock and superphosphate, 
respectively. Likewise, the yield for crownvetch was 4000 and 4200 kg/ha. 

88 PLANNING CRITERIA AND USE OF HIGHLY DISTURBED SOILS 

A. A. Sobek* and R. M. Smith
 
West Virginia University, Morgantown, West Virginia, USA
 

Chemical and physical analyses of overburden materials in the Eastern and
 
Interior Coal Provinces indicate that the Acid-Base status is the primary
 
criterion needed for construction of new minesoils for particular uses. Rock
 
type, status of available nutrients and rock stability are secondary criteria
 
used in pre-planning minesoils. In addition to these overburden properties,
 
future land use is dependent on minesoil properties such as particle size and
 
its relationship to water retention, compaction of soil materials, and the
 
influence of coarse fragments.
 

A system for classifying highly disturbed soils at the Family level of
 
Taxonomy, which has been proposed as a revision of Soil Taxonomy, was developed
 
to show both short and long range land use. Spolents, constructed by using
 
detailed planning criteria and those constructed utilizing no pre-planning, have
 
been developed. Appropriate Phases of Families are useful for short range
 
management. Implications of these properties will be discussed.
 

89 RECLAMATION OF MINED HILL LAND-MANAGEMENT FACTOR INTERACTIONS 
W. E. Grube, Jr.
 
Environmental Protection Agency, Rivesville, West Virginia, USA
 

Significant research results of mined-land reclamation studies have provided
 
remedies to improve success on toxic materials, prescribed appropriate plant
 
materials and their management, and suggested optimum regimes for many other
 
edaphic, climatic and biologic parameters. To insure reclamation s'uccess,
 
these specialized conclusions need to be integrated into the broad universe
 
of multiple interactions among the above and other influential elements.
 
Mined land that is restored to include steep gradients particularly requires
 
consideration of interactive effects of specific research results to attain
 
the best restoration. Surficial material's properties, slope aspect, degree
 

*Aut to present paper 
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and extent, seedbed preparation, plant species, and amendments added to the
minesoil interact more acutely than in level regions. 
 Slope aspect in temperate regions affects plant survival from both direct radiation and soil
moisture influences. 
Chemical, physical, and mineralogical properties influence radiation reflection, soil particle disintegration, erosion, nutrient
supply, and amendment requirements. Surface configuration affects aspect,
erodible area, and adaptability for future land uses. 
Final grading affects
seedbed, erodibility, and need for mulch amendments. 
Soil texture and rock
content affects seedbed, erodibility, and requisite mechanical amendments
dependent upon intensity of the slope. 
Success of the planted species is
affected by tolerance to meteorologic factors, native or amended soil chemical
and physical status, adequate seeding technique, and accessability for maintenance
or harvest. 
Non-optimal soils require amendments and/or manipulation to provide
a satisfactory and stable seedbed. 
 The reshaped mined landscape must be amenable
to economic utilization of the new land resource. 
This paper will discuss the
above and other factorial interactions in detail to show how an integrated consideration of multirie disciplinary knowledge is essential to mined-land recla
mation success.
 

90 RESPONSE OF FOUR GRASS SPECIES TO ROCK PHOSPHATE ON ACID STRIP MINE SOIL 
J. W. Schwartz* and C. D. Foy
United States Department of Agriculture, Agricultural Research Service, Beltsville, Maryland, USA
 

Weeping lovegrass (Eragrostis curuvla), deertongue (Panicum clandestinium),
Ky 31 fescue (Festuca arundinacea), and little bluestem (Andropogon scoparius)
were grown in strongly acid mine spoil (pH 3.95) from Beckley, West Virginia.
The plant species were grown for 63 days in a greenhouse using triplicate pots
treated witn 0, 100, 200, 400, 600, 1200 or 2400 ppm rock phosphate.
fertilization was 75 ppm N from NH4NO 
The basal
 

and 75 ppm K from KCI. Wfeping lovegrass
and deertongue were much more tolerani to the untreated mine spoil and more
efficient users of rock phosphate than little bluestem and Ky 31 fescue. 
The
first two species reached 50% of their maximum top yield with 100 to 200 ppm
rock phosphate; however, little bluestem and Ky 31 fescue required nearly 400 ppm
rock phosphate to produce comparable relative top yields. 
To reach 90% maximum
top yield, lovegrass and deertongue required 600 ppm rock phosphate, while little
bluestem and fescue required 1200 ppm. 
Wide species differences in acid mine
spoil tolerance were even more striking in root yields. 
For example,
with no rock phosphate added to the spoil, the roots of lovegrass, deertongue,
fescue, and little bluestem yielded 76, 48, 22, and 14% of their maxima,
respectively. 
Root yields of weeping lovegrass actually tended to decrease with
rock phosphate rates above 200 ppm, while those of the other three species
increased with increasing rates of rock phosphate.
 

91 TAILORING PLANTS FOR GREATER TOLERANCE TO MINERAL TOXICITIES ANDDEFICIENCIES ON HILL LAND SOILS 

C. D. Foy

United States Department of Agriculture, Agricultural Research Service, Beltsville, Maryland, USA
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Many soils of steep lands are seriously eroded, strongly acid, and
 
deficient in available, essential nutrients. In strongly acid soils and mine
 
spoils, toxicities of aluminum, manganese and other mineral elements, or
 
unavailabilities of essential elements, such as nitrogen, calcium, magnesium,
 
phosphorus, and molybdenum may limit or prevent the establishment and growth of
 
the desired crop. In legume-grass mixtures nitrogen may be a limiting factor
 
because of inhibited rhizobial activity. Some hill lands used for pasture are
 
too steep for use of conventional lime and fertilizer spreading equipment, and
 
application by air may be economically prohibitive. Even when surface soils can
 
be limed, the subsurface soils may remain strongly acid, preventing root
 
penetration and reducing drought tolerance and the use of subsoil nutrients.
 
Thus, some problems of mineral stress in soils cannot be economically corrected
 
with present technology. But certain plant species and varieties differ widely
 
in tolerance to high and low levels of mineral elements in soils, and several
 
such differences are genetically controlled. Hence, a promising alternative or
 
supplemental approach to problems of mineral stress is to select plants more
 
specifically for tolerance to those conditions that cannot be economically
 
corrected. Even in "good" soils fertilizer efficient plant genotypes are
 
possible and needed to reduce crop production costs and to conserve fossil
 
energy and limited fertilizer resources. The proposed genetic approach to the
 
problem of mineral stress requires close collaboration of soil and plant
 
scientists.
 

92 SPECIALTY CROPS, AN ALTERNATE LAND USE ON SURFACE MINE SPOIL 

J. N. Jonbs, Jr.*, W. H. Armiger and 0. L. Bennett
 
United States Department of Agriculture, Agricultural Research Service, Blacksburg, Virginia, USA
 

In conjunction with stabilization and conservation practices in reclamation of
 
surface mine spoil, additional land use through rotations to high value specialty
 
crops offers diversification and a chance to increase food production in
 
Appalachia. Field experiments with Zea may L. 'Golden Cross Bantam', Pha6eoeu6
 
VL gC.a)s L. (bush bean) and Lycopeuicum e,6cufentum L. 'Big Boy', 'Supersonic'
 
and 'Manapal' were conducted on a surface mine bench area at White Oak Mountain,
 
near Beckley, West Virginia. Stabilization cover of Fe46tuca aAulcinacea L. and
 
Lapedeza cuneata L. was plowed down prior to seedbed preparation. The corn and
 
horticultural beans were planted using the wheel-track-plant technique. Lime
 
rates were 0, 4.5 and 9.0 metric tons per hectare with fertilizer treatments of
 
56,112 and 168 kilograms per hectare N P 0 and K 0. For the tomatoes lime was
 
broadcast to bring the pH to 6.5 - 6.8. oato fertility levels compared were
 
84, 168 and 336 kg/ha of N, P20 and K20 respectively. Mulches evaluated included
 
straw and sawdust. Mulch signiicantly influenced the uptake of 12 elements in
 
tomato leaf tissue as compared to 5 for fertilizer effect. In the sweet corn,
 
straw mulch significantly influenced uptake of 5 elements, whereas fertilizer
 
influenced 7. In the bean study, sawdust influenced only N, Fe and Al, with
 
potassium being significant as a primary fertilizer element. Highest tomato fruit
 
yield, 24 metric tons/ha, was from sawdust mulch and 336 kg/ha N level. For sweet
 
corn 30,720 marketable ears per/ha, weighing 6,170 kg were produced with straw
 
mulch and the high lime and fertilizer rates. Highest yield from the horticultural
 
bean study, 4,320 kg/ha of shelled beans, was obtained with sawdust mulch, 4.5
 
metric tons of lime and the 168 kg/ha fertilizer rate. These studies are being
 
continued.
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93 FACTORS INFLUENCING NITROGEN FIXATION BY SEVERAL WOODY SHRUBS AND TREES 

P. L. Carpenter* and R. E. McNiel
 
Purdue University, W. Lafayette, Indiana, USA
 

The factor that is most often limiting when attempting to establish plants on

disturbed land areas is nitrogen. Continual fertilization programs over large areas
 
are not practical on a cost or on an energy conservation basis. The use of nitrogen
fixing woody plants in revegetation projects on disturbed lands would to a large

degree, solve the nitrogen fertilization problem.
 

The influences of temperature, light intensity, solar radiation and moisture on
 
nitrogen fixation that occurs in root nodules of several species of trees and shrubs
 
were investigated.
 

Excised nodules of Alnus, Elaeagnus, and Robinia species have been characterized
 
as to the effect of temperature on their ability to reduce acetylene (C
2H2) to
 ethylene (C
2H4 ). Acetylene reduction is an effective means of determining N2
fixation by roct nodules. A maximum C H reduction rate for nodules occurs at 20C.
 
At near freezing, the C2H2 reducing ra e is very low. 
The rate increases rapidly

as the temperature increased until the maximum rate is obtained. 
Reducing activity
decreased sharply between 30C and 40C for all species except E. anguLtifolja.
 

Studies of A. glutinosa, supplied with ample moisture showed when solar radiation
 
and temperature increased during the day, the rate of C2H 2 reduced increased. 
Light

intensity, however, appeared to have no effect.
 

The effect of moisture on C H reduction was observed over a 41 day period with
 
nodules of A. glutinosa. The gighest rates of C2H 4 production occurred on dates
 
preceded by a period of rainfall.
 

As long as environmental conditions are favorable, nitrogen fixing plants can
 
create and supplement a nitrogen deficient soil enough to enable them and possibly

other plant species to survive.
 

94 RECLAMATION TECHNOLOGY TRAINING IN THE UNITED STATES 
P. N. Angel
 
Madisonville Community College, Madisonville, Kentucky, USA
 

As the nation, and the world, turns to coal 
as a solution to the energy shortage, responsible planning for controlling the environmental impact of surface
 
mining has been taking place. Due to a national heightening of ecological aware
ness and the increasingly stringent legal requirements for reclamation of mined
 
areas, mining companies and governmental agencies are searching for trained employees.


Up to now, individuals specifically trained in the science and art of Recla
mation Technology have been hard to come by. 
The demand for trained personnel to

solve strip mine reclamation problems has been partially satisfied by professionals

with degrees in engineering, agriculture, agronomy, geology, and more specifically

forestry. 
The need for specialized reclamation training programs, incorporating a

multidisciplinary training, was soon identified. 
Several educational institutions
 
across the U.S. are developing Reclamation Technology curriculums.
 

Generally speaking, 
a person with a Associate degree in Reclamation Technology

assists in preplanning, to analyze the geology of the area to be mined and to plan

spoil bank placement to facilitate reclamation. Supervision of spoil grading to
 
control surface water drainage and administration of soil fertility tests are
 

A-uthor to present paper 

45
 



important job functions. The Reclamation Technologist coordinates refertilization
 
and planting of grass and trees to return mined lands to pasturelands and forests.
 
Land use planning, as for watershed areas or for recreational development, and the
 
training for participating workmen are other tasks of the Reclamation Technologists,
 

This paper describes indetail all of the Reclamation Technology training
 
programs in the U.S. Curriculums are compared and analyzed. This paper also
 
advocates the establishment of an independent accreditation organization which would
 
have as its missions, the accrediting of Reclamation Technology schools to insure
 
quality training and undue proliferation of curriculums among educational
 
institutions.
 

95 	 DWINDLING WILD LIFE IN THE CHANGING E.OSYSTEM OF THE NORTHWEST HIMALAYA 
WITH SPECIAL REFERENCE TO RARE BIRDS AND MAMMALS 
H.R. Kalia* and B. K. Kaul
 
Himachal Pradesh University, Palampur, India
 

Himalaya (Sanskrit Him = snow, Alaya = abode) which remains snow laden at its
 
higher reaches practically throughout the year comprises unique ecological and
 
biogeographical divisions for the occurrence of typical faunal and floral
 
communities in highly diversified climatic zones ranging from subtropical at
 
foothills upwards to temperate, subalpine, alpine and arctic, within a short
 
aeronautical distance of less than 80 km. Nature endowed northwest Himalaya with
 
rich faunal and floral compositions. Drug plants such as Dioscorea deltoidea.
 
Ephedra gerardiana, Artemisia maritima and essential oil plants like Valeriana
 
Jatamansi and Juniperus macropode are however fast depleting as a result of
 
extensive exploitation. The population pressure on land, deforestation, 
Indiscriminate hunting and poaching, construction of dams and military operations 
at high altitudes have abominably upset the natural ecosystems. Many of the 
beautiful birds such as Rhodonessa caryophyllacea, hr siarrrsuperciliosa,
 
Lophophorus impejanus and Gennaeus hamiltoni and mammals namely Bos grunniens
 
mutus, Capra falconeri falconer , Moschus moschiferus moschiferus, Panthera unica,
 
Caprolagus hispidus are fast vanishing. These and some other rare and valuable
 
species of birds and mammals are threatened with extinction as a result of human
 
activities in hither-to-fore undisturbed or inaccessible niches. The disturbing
 
situation calls for positive and immediate action to save and preserve them with
 
concomitant rectitude of their habitats.
 

96 	 ECOLOGY OF BORROW PITS 
R.W.Enser* and W. P. Gould
 
University of Rhode Island, Lincoln, Rhode Island, USA
 

Plant and animal ccmmunities of abandoned Rhode Island gravel pits were studied 
for a two year period. Vegetation analysis was conducted through use of point in
tercept, belt transect and plot photographic techniques on permanently established 
transect lines. Analysis of wildlife utilization was conducted through observation 
periods for birds and trapping programs for mammals. Methods were also employed to
 
analyze ground water levels and soil characteristics which may affect the rate and
 
degree of revegetation. Four basic plant community types were identified within
 
gravel 	pits, in addition to bare ground areas. These included moss-lichen, herba
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ceous, shrub and forest communities. Initial revegetation of gravel pits occurs
rapidly following abandonment. An herbaceous community, usually dominated by Andropogon scoparius, is the first vascular plant community to invade gravel pits. Wody
vegetation also appears rapidly, especially those species which have seeds dispersed by animals, such as Robinia Pseudo-Acacia and Prunus serotina. Plant 
suc- cessional patterns and rates vary at each study area due to differences in physical site characteristics. Soil texture, depth to the ground water table, amount of
huan disturbance and slope of the banks are 
some of the factors which affect succession. The highest species richness of birds occurred in areas of intermediate
plant succession where an edge was created between the gravel pit and adjacent forest type. These areas appeared to be most valuable to forest-edge species of birds
which require a habitat in which there is an edge created with two or more distinct
community types. The ultimate reforestation of gravel pits would bring about thereplacement of forest-edge species with typical forest species. Gravel pits in more
advanced stages of succession are more valuable to mammals. Cottontail rabbits and
opossums were the dominant large mammals occurring in these areas. 
Small mamnals,
especially Peromyscus leucopus preferred shrub and forest communities of gravel
pits. Although some individuals of this species were recorded in the open area ofone site during a home range experiment, it was determined that these were imatureanimals which were frequenting the open gravel pit as they dispersed from a larger
population in the adjacent forest habitat. 

97 RECLAMATION AND MANAGEMENT OF SURFACE MINES FOR GAME AND NON-GAME BIRDS 
D. E. Samuel* and R. C. Whitmore
 
West Virginia University, Morgantown, West Virginia, USA
 

Surface mines in the hill country of West Virginia drastically change theland use of the area. Today surface mine reclamation in Northern West Virginiaconverts forested land to grassland. Reclamation in earlieryearsdiffered, butirregardless all activities affected various species of birds.
 

Various management regimes will improve surface mines for possible utilization by ruffed grouse, bobwhite quail, mourning doves, wild turkeys and woodcock. Past and present reclamation also affect local songbirds, especially thesparrows. Populations of these game and rion-game species existing on surface
mines today are determined by; surrounding habitat, age of mined site, size
of the site and the vegetation on the site.
 

Our purpose will be to outline various detailed reclamation procedures
which should have a positive affect on 
the numbers of these birds 
on the mine.
 

98 EXTENDING THE SEASONALITY OF GROWTH OF HILL LAND PASTURES
J. H. Ollerenshaw,* W. S. Stewart, J. F. Gallimore, and R. Baker
 
The University, Newcastle upon Tyne, England
 

A fundamental ecological problem of the uplands of Britain is the growth ofnatural hill pasture species which is highly seasonal with 75% of annual production
occurring in 3 summer months. 
Hill stocking rates, limited by winter carrying
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capacity, are thus very low and summer leaf production is undergrazed. The
 
consequent accumulation of mature and senescing herbage reduces the growth rate of
 
young and nutritious herbage in spring and causes an ever-increasing dilution of
 
pasture quality season by season. Consequently, grazing animals are often poorly
 
nourished prior to mating and throughout pregnancy and early lactation. Hence
 
fertility levels and birth weights are low and mortality rates high in hill cattle
 
and sheep. The major factor causing the short growing season is temperature, with
 
little growth occurring from the native species below 60C. However, there is
 
considerable inherited variability in grass growth at low temperatures. Grasses
 
from southern latitudes exhibit relatively good winter growth in Britain but are
 
not frost hardy. Little investigation has been made of variations in the low
 
temperature growth of grasses and clovers from northerly latitudes. We have
 
collected pasture grasses and clovers from British, Norwegian and Icelandic local
ities where natural selection may have favoured ecotypes which are not innately
 
winter dormant and yet are winter hardy. Certain ecotypes of Agrostis tenuis,
 
Festuca rubra,Lolium perenne and Trifolium repens have exhibited significantly
 
higher leaf growth rates at 50C with short photoperiods and 1. light intensities
 
than corresponding commercial varieties. These ecotypes have also performed well
 
in field trials at altitude and could thus provide useful genetic material for
 
improving hill pasture productivity by extending the growing season. Several of
 
the cold adapted plants had relatively high rates of dark respiration (R) and
 
photosynthosis (P) at 20 and 50C. The P and R rates of some other species
 
from high altitudes or latitudes are known to be adaptable to low temperatures.
 

99 	 SOME ECOLOGICAL AND PRODUCTION ASPECTS OF A NORTH AND SOUTH FACING SLOPE 
PASTURE SYSTEM 

L. P. Stevens, G. C. Anderson and P. R. Henderlong*
 
West Virginia University, Morgantown, West Virginia, USA
 

Field studies were conducted at the Reedsville Experimental Farm, West
 
Virginia Agricultural Experiment Station during the 1966 to 1969 growing seasons.
 
The pasture site was located at approximately 39.50 latitude-N and 79.80 longitude-

W at an elevation of 600 meters. The average slope of the pasture sites was ap
proximaLely 30%, with a range of 15-40% within the individual paddocks. Maximum
 
da.'ly temperature at the soil-canopy interface was approximately 1.5-2.0oC lower
 
on :le north facing slope. Due to the less favorable environment for white clover
 
on the 	F uth facing slope, the swards contained a higher proportion of grass than 
clover. The reverse was true for the north facing and cooler exposure. Thus
 
the initiation of spring regrowth was 2-3 weeks earlier on the South facing slope,
 
this no doubt was a combinational function of the predominate species and somewhat
 
warmer 	slope. The north facing slope generally averaged 6-10 more grazing days per
 
season 	than the south facing slope. Total liveweight gain/animal was higher on
 
the south facing slope, however average daily/animal for the grazing season was
 
not markedly different. Total herbage production was also similar on both expo
sures, 	but the seasonal distribution was more uniform on the north facing slope.
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SEASONAL YIELD DISTRIBUTION, N. FERTILIZER RESPONSE AND UTILIZATION OF POA100 PRATENSIS ON NORTH AND SOUTH FACING SLOPES 

P. R. Henderiong,* 0. L. Bennett, and E. L. Mathias
 
West Virginia University and 
 WJortheast Branch, Soil and Water Conservation Research Division, Agricultural Research 
Service, Morgantown, West Virginia, USA 

Field studies were conducted during the 1966 to 1969 growing 
seasons to determine
the effect of slope orientation on the forage productivity of Kentucky bluegrass
(Poa pratensis L.) 
treated with variable rates and time of N application. The
growth rate, total yield, 
seasonal yield distribution and relative efficiency of N
fertilizer utilization were greatly influenced by slope orientation. Total dry
patter production was more than 
2-fold greater on the north-facing slope. Approxi
ately 90% of the total seasonal yield was produced at the first harvest on
south-facing slope. 

the
 
Splitting the N applications did not markedly affect the
seasonal distribution of the dry matter production 
on the south facing slope. On
the north facing slope, higher total yields and more uniform seasonal distribution
 was obtained by splitting the N applications. 
Dry matter production per unit of N
applied waq 3 to 3.5 times greater on the north facing slope compared to the south
 

facing slope.
 

101 THE UTILIZATION OF RADIATION ENERGY IN DIFFERENTLY MANAGED ALPINE PASTURES 
G. Spatz* and G. Voigtlander
 
Lehrstuhl fur Grunlandlehre, Freising-Weihenstephcn, Federal Republic of Germany
 

On a pasture in the Bavarian Alps some differently managed paddocks were
 
established.
 
First: a 
large holding paddock without fertilization,
 
secondlyl 
 a rotation pasture without fertilization,
 
thirdly: 
 a rotation pasture with phosphate and potassium fertilization,

fourth: a 
rotation pasture with complete fertilization and as a comparison, a
 

paddock where the cattle was excluded.
 
The pasture within the paddocks consisted of different plant communities.


The above ground biomass was cut regularly. The organic matter was 
burned and
its energy was measured in calories. 
The energy offer could be calculated by
measuring the global radiation for corresponding intervals of time. The
efficiency of exploitable net primary production is 
represented for both
 
different plant communities and diff.rent managements.
 

102 WATERSHED MANAGEMENT RESEARCH ON THE MOUNTAINOUS WILDLAND INTHE NORTH 
OF THAILAND 
K. Chungkao
 
Kasetsart University, Bangkok, Thailand
 

Pilot project of watershed management has been studied since 1965 
(for 20year d..-ation of experiment) on 
the mountainous wildland of hill-evergreen

forest at Kog-Ma Watershed Research Station in Chlengmai, the north of Thailand.
The area 
is enclosed by approximately 160 acres on mean slope of 39% between
1300 and 1600 meters from mean sea 
level. The main objective of this research
is to find out the basic informatiou in forest ecology and forest hydrology in
 
order to apply for management of head watershed of Thailand.
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Results found that Kog-Ma Watershed was classified as hill-evergreen forest
 
with annual rainfall 2000-2400 mm, 100-160 rain-days of 10-11 months; mean daily
 
air temperature 690 F (maximum 960 F and minimum 440 F); relative humidity
 
59-80% in the summer, 80-90% in the winter, and over 90% in the wet season; wind
 
speed 9-19 km per hour; average daily evaporation from U.S. Class A pan approxi
mately 6 mm in dry period, 2.5 mm in the wet season; daily solar radiation for
 
sunny days approximately 600 langleys, and less than 100 langleys for cloudy
 
days.
 

The soil properties were characterized as granitic coarse texture, pH 5.0
6.0, soil depth 40-200 cm, and moderate to high fertility (natural forest) and
 
decreased seriously fertility after clearing 1-3 years. Sediment yields of
 
shifting cultivation plots showed lower than the natural forest because of more
 
imperata grass roots, and the surface runoff showed in opposite values. An
 
optimum plant cover was found approximately 70 percent for the most use in soil
 
and water conservation of hill-evergreen forest. The chemical analysis of water
 
from rainfall, stemflow, throughfall, and streamflow found that elements output
 
from watershed ecosystem was very low. Streamflow has been calculated approxi
mately 46 percent of annual rainstorm. The studies indicated the amount of
 
throughfall approximately 91%, Stemflow 0.5% and interception 8%.
 

103 	 CARBOHYDRATE CONTENT AND QUALITY IN PLANTS DEPENDING ON CLIMATE CONDITIOr 
IN THE NORTHERN ALPINE AREA 

W. Kuhbauch 
Institut fur Grunlandlehre, Technische Univerdtat Munchen, Freising-Weihenstephan, Federal Republic of Germany 

The relatively high productivity of permanent pastures in the hill land area
 
of southern Bavaria rises the question whether there is a profound advantage of
 
hill land as far as radiation and day and night temperature are concerned. Pre
liminary 	results confirm the idea that in high land areas moderate day tempera
ture and high radiation accompanied by low night temperature produce plant
 
material of high carbohydrate quality. The report presented will include new
 
data of an expanded trial performed this summer. In the northern alpine area at
 
450m, 700m, lO00m and 1500m above sea level grasses, legumes and herbs are
 
harvested at two different stages of development in natural grass land. In
 
parallel pot plants were positioned right in the neighbourhood of climate
 
stations of the Deutsche Wetterdienst. Freeze dried plant material was analyzed
 
for free and polymeric sugars and the results are correlated with day and night
 
temperature and the radiation as well, measured at the corresponding places.
 

103A USE OF AERIAL TECHNIQUES FOR PASTURE IMPROVEMENT IN THE HILL LANDS OF IRAN 
M. H. Campbell* and A. Eshghi, 
N.S.W. Department of Agriculture, Orange. N.S.W. 2800, Australia and Ministry of Agriculture and Natural Resources, 
Saltanabad, Tehran, Iran. 

The aim of this project was to investigate the establishment of aerially
 
sown pastures on the badly eroded hill lands in Iran. Half the seed and all the
 
fertilizer were distributed by helicopter on four sites in November 1975 and the
 
remaining seed in March 1976. The species sown were: Agropyron desertorum A.
 
cristatum, Bromus inermis, B. tomentellus, Dactylis glomerata, Medicago sativa,
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Onobrychis viciifolia and Poterium sanguisorba. 
A mixture of triple superphosphat*

and sulphate of ammonia was applied.


Results in June 1976 showed that all species established well from each sowing.

Young plants had from 2 to 6 and up to 20 leaves. The success of the project will
 
depend on the persistence of these plants.


Establishment was best on bare stone screes, bare waterways, bare animal ter
races and areas with deep, fertile soil. Competition from resident plants reduced
 
establishment. 
 Northerly 	and southerly aspects had not effect on establishment.
 

Fertilizers appeared to improve growth of young plants and growth of some
 
resident species.
 

The results indicate that, with further investigations, aerial seeding may

have a most important place in reclaiming the hill lands of Iran.
 

103B 	 FERTILIZATION AS A SYSTEM OF MELIORATION OF ERODED PASTURES 
Dj. Filipovicand D. Stevanovic 
The Institute of Soil Science, Beograd, Yugoslavia. 

In this communication our only aim is to present some results of the influence

of fertilization on melioration of eroded pastures. 
Field experiments have been

carried out on three experimental fields located under different bioclimatic con
ditions. 
The soils of the experimental fields are developed on serpentine and

they are called humus-silicate soil /Ranker/ and on the limestone and belongs to

the rendzinas. 
Both soils are very shallow, without genetic horizons and they are

characterized by the black color /2.5 YR 2/0/. 
 These soils have favourable water

properties. 
Rendzina is weakly alkaline and humus-silicate is a weakly acid one.

Both soils are rich in organic matter but poor in available potassium and soluble

phosphorous. 
Among exchangeable cations prevails magnesium in humus-silicate soil

and calcium in rendzina. On the experimental fields, as 
well as on the pastures

where is 	free grazing, there are growing many plants species and from them many
which have no value at all from the point of view of cattle's fodder. Two years
 
average yields of the plant mass point both the importance of applying various

quantities of mineral fertilizers and importance of the time of their introduction.
 
It is obvious from the yield analysis that single introductions of fertilizers
 
before the vegetation started and in the beginning of vegetation have given the
yields which were almost twice as large as 
those obtained by the introduction in
 
the course of vegetation. Various mineral fertilizers manifested different effects
 on the yield of the plant mass. Nitrogen fertilizers showed the greatest efficiencv,

the phosphorous component a somewhat less one and the potassium component is lagging behind. By the introducing of mineral fertilizers is improved the phloristic

composition of eroded pastures and qualitative and nutritive vaiue of plant mass.
 

104 INTENSIVE REARING SYSTEMS FOR SHEEP PRODUCTION 
L. Ainsworth
 
Animal Research Institute, Ottawa, Ontario, Canada
 

The development and applicoion of a new method for controlling the estrous
cycle of sheep which utilizes intravaginal polyurethane sponge pessaries

impregnated with a progestagen has opened up new possibilities for increasing

the reproductive output and efficiency of sheep production. 
This presentation
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will review the recent advances which have been made in the development and
 
commercial application of controlled breeding and rearing programs for sheep
 
production in Eire, Scotland and France. These programs, which have provided
 
viable models for translating the knowledge and techniques presently available
 
into practical economic realities, have shown a steady increase in performance
 
from the time they were initiated. Attention will also be devoted to the
 
multidisciplinary approach to intensive sheep production currently being
 
carried out at the Animal Research Institute in Ottawa. This latter approach,
 
which will demonstrate the value of takii , existing knowledge and techniques
 
derived from various disciplines and putting them together to provide an
 
intensive production system adaptable to Canadian conditions, could have
 
potential application in increasing the efficiency and output of animal production
 
systems under a wide variety of commercial farming conditions.
 

105 GRAZING SYSTEMS FOR HILL LANDS 

T. B. Trew
 
United States Department of Agriculture, Soil Conservation Service, Richmond, Virginia, USA
 

The hill lands referred to in this paper are the 207 million acres of Appalachia
 
in 19 states from Maine to Alabama in Eastern U.S.A. Topography is steel slopes
 
and sloping foothills with elevations of 500 to 6700 feet. Acid soils were formed
 
under hardwood in four forest ecological regions. The 36 million acres of pasture
 
are grazed by 10 million animal units. Major problems are brush control, over
grazing, and steep topography. Most farmers follow a medium or low level of
 
management and have more than one kind of pasture. Examples of grazing systems
 
are: 1) Two or more cool season grasses; 2) cool and warm season grasses; 3)
 
cool and warm season grasses plus annual crops; 4) cool season grasses and crop
 
residues; 5) other plants. Grazing systems designed to fit the farm, its soils,
 
plants, the livestock enterprise, and the desires of the operator have been very
 
successful, give optimum animal production at low cost, and conserve the soil,
 
water, and plant resources. Deferred or rotation grazing is built into these
 
systems and helps meet plant management requirements. Grazing or harvest is at
 
or near the optimum time. All of these result in healthier more productive
 
plants that are less affected by drought. This adds stability to the livestock
 
industry that depend on these grasses as a primary resource base.
 

106 PRODUCTION OF PENNSYLVANIA HILL LAND PASTURES FOR BEEF PRODUCTION 
J. B. Washko and L. L. Wilson
 
Pennsylvania State University, University Park, Pennsylvania, USA
 

Pennsylvania has approximately 700,000 hectares of pasture land that is too
 
hilly, rough, rocky, shallow or brushy to be used for any other purpose. Exper
iments have demonstrated that much of this land can be reclaimed for grazing by
 
the use of the pasture renovation technique or sod-seeding.
 

Such pastures seeded to grasses alone with nitrogen fertilization produced
 
363 kilograms of beef per hectare in a 184-day grazing season. Seeded to legume
grass mixtures such pastures produced 378 kilograms of beef per acre. Where steers
 
on these pastures were supplemented with 2.3 kilos of grain per day while on past
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ure those on nitrogen-fertilized grass gained 393 kilos per season and those on
legume-grass gained 465 kilos per season at a stocking rate of 0.4 hectare per animal.Likewise when similar pastures were grazed with Angus-Hiolstein cross-bred
 cows and calves they furnished from 225 to 320 days of grazing per hectare per
animal unit. 
 Stocking rate for the cross-bred cow and calf herd was 
0.6 hectare
from May 1 to July 15 and 0.7 hectare thereafter. Calves were weaned at 295.5
 
to 309.1 kilos in 300 + 7-days. 

107 SHEEP AND CATTLE PASTORAL GRAZING SYSTEMS ON NEW ZEALAND HILL COUNTRY 
A. W. Pantall
 
South Otago Farm Consultancy, Balclutha, New Zealand
 

Over the paft two decades much of the grazeable hill country inNew Zealpnd has gone through a revolutionary phP.z.e of pstureimprovement end 
increased production. Viw techniques in thegrazing menrgement of sheep and ct-ttle have mE-de P mrjorcontributlor to the efficiency of this increase, This paperdiscusses tie f.ost succesuful of these methods Pnd theirimplications, including systens of rotational Zrazing, block grzing,
set stockinf, 
 nd on and off grczing etc..
 

108 COMPARISON OF HAY PACKAGE TYPES FOR BEEF COW WINTERING PROGRAMS
L. L. Wilson*, W. L. Kjelgaard, P. M. Anderson, J. B. Washko, H. Nehrir and D. Hughes
Pennsylvania State University, University Park, Pennsylvania, USA
 

Several 
trials have been conducted comparing chemical composition,brood cow performance,dry matter and feeding value loss,and carrying capacity per acre,withlarge hay packages and rectangular bales as treatments. In a 117-day winteringtrial, with 10 cows 
in each of six treatments (non-treated corn stalk one-ton stacks;
rectangular hay bales stored inside; 
cold-flow ammonia-treated corn stalk stacks;
one-ton hay stacks; string-tied large round bales; non-tied large round bales).
Means for the six respective treatments for percent dry matter,subjective quality
score (higher number more desirable),dry matter offered per head per day, 
final condition score (higher number represents greater fatness) were: 76, 5.7, 30.7 Ibs.,9.9; 84%, 6.8, 19.0 lbs., 12.6, 80%, 6.8, 29.2 lbs., 9.8; 78%, 5.8, 26.0 lbs., 10.
8; 75%, 4.2, 23.1 lbs., 11.4; 
and 71%, 4.5, 20.9 lbs., and 10.4. Mean weight
changes for cows calving during experiment,and for cows not calving before the end
of the trial, were respectively: -168.4, +10.4; +21.4, +129.0; 
-185.9, +9.9; -73.4,
+69.4; -75.0, +47.8; 
and -145.5, +8.2 lbs. Six non-string-tied large round bales
 were made from field-cured alfalfa hay at 
18% moisture,averaged 14.8% moisture
after 7 months of inside storage, and 27.6% moisture after outside storage. Dry
matter loss of inside-stored large round bales lossaveraged 3.7%, and dry matterof bales stored outside averaged 19%. Generally, a decrease of approximately 2 pedcentage units in estimated digestible protein was 
obtained comparing inside- versus
outside-stored large 
round bales, although few significant changes were noted in
acid detergent fiber,and in vitro digestible dry matter. Preliminary data withapplication of chemical additives 
to different types of hay packages 
indicates minclr
differences in animal acceptability,but reduced incidences of excessive heating in
treated packages. 
 Total dry matter loss from harvest through feeding averaged 18%
 

*Author to present paper 

53
 



for treated hay and 29% for field-cured controls in outside-stored large hay pack
ages.
 

109 SYNCHRONIZED ESTRUS AND USE OF ARTIFICIAL INSEMINATION IN SMALL HERDS OF 
BEEF CATTLE 

J. B. Peters,* J. A. Welch, A. L. Barr, and E. K. Inskeep
 
West Virginia University, Morgantown, West Virginia. USA
 

High labor cost has limited artificial insemination in beef cattle on pasture.

Management systems have been evaluated in over 900 animals using prostaglandin F2.
 
(PGF2.) to synchronize estrus and ovulation. In reproductively active heifers and
 
lactating cows, two intramuscular injections of 25 mg PGF2a 12 days apart, followed
 
40-48 hr. later by 400 pg estradiol benzoate, synchronized estrus into a 30 hr.
 
period in 89 percent of the animals. When a corpus luteum was present as deter
mined by palpat.: per rectum, a single injection of PGF 2. followed by estradiol
 
benzoate was equally effective (92% synchronized). Conception rates varied with
 
technician, herd and service sire. Overall pregnancy rates to first service of 38
 
to 44 percent of all animals treated were achieved. With further breeding at
 
second estrus during days 20-27 after PGF2 a a final total pregnancy rate of
 
approximately 85% can be expected. Thus, observation for estrus during days 2-3
 
and 20-27 after PGF 2a or a total of 10 days resulted in an 85% calf crop born.
 
The expected value of artificial insemination in increasing calf weights will be
 
weighed against the costs of the procedures and labor required to achieve these
 
results for herds of 10, 20 and .30 cows using performance-tested bulls of average
 
price or in the top 10% of bulls sold in the West Virginia Performance Testing
 
Program.
 

110 INCIDENCE AND METHODS OF PREVENTING GRASS TETANY 
W. H. Smith,* V. L. Lechtenberg and J. R. Hodges
 
Purdue University, West Lafayette, Indiana, USA
 

Forty-eight to fifty-six mature beef cows were used each year over a period of
 
three years to determine the incidence and evaluate methods of preventing grass
 
tetany under a conventional winter management system in Southern Indiana. The
 
following methods were tested: no supplemental. magnesium, 2.2 kg corn with
 
56 g MgO, protein blocks (2.5% Mg), hay, free-choice mineral with MgO, free-choice
 
mineral with MgO and corn as appetizer, and liquid supplement (.3% Mg). Each
 
year blood samples were taken from individual cows in December, the last week in
 
January and the last week in February, and at two-week intervals during March and
 
April. Magnesium, Ca, P and K levels in the serum were determined. The results
 
showed that the serum magnesium values decreased from a high of approximately
 
2 mg % in November and December to a low of 1 mg % during the first part of
 
April when no supplemental magnesium was supplied. The incidence of tetany by
 
year in groups receiving no supplemental Mg was 14%, 1974; 6%, 1975; and 15%,
 
1976. All but one of the tetany cases occurred each year during the latter part
 
of February and first part of March. The daily supplemental feeding of 2.2 kg
 
of corn mixed with 56 g of MgO was the most effective method in maintaining
 
normal magnesium levels. The least effective method in maintaining normal blood
 
Mg levels and preventing tetany was supplemental feeding of corn, hay or protein
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blocks (2.5% Mg). 
 Supplying Mg in a free-choice mineral mixture with or without
 corn and liquid supplement dispensed in lick tank was intermediate in maintaining

blood magnesium levels.
 

GRASS TETANY AS A METABOLIC PROBLEM IN THE EASTERN UNITED STATES 
R. L. Reid*, G. A. Jung, and C. F. Gross

West Virginia University and United States Regional 
 Pasture Research Laboratory, Agricultural Research Service,
University Park, Pennsylvania, USA 

Grass tetany, in both spring and winter forms, is a significant problem in
beef herds in the NE and the eastern coastal states. Soil and environmental
factors affecting the uptake of magnesium by forage plants and the incidence of

hypomagnesemic tetany are reviewed, with emphasis on recent studies in Pennsylvania and West Virginia. 
Trials at the U.S. Regional Pasture Research Laboratory
have indicated the feasibility of increasing the magnesium concentration of grasses
and legumes both genetically and by fertilization. The effects of forage species,
stage of maturity and fertilization on the availability and utilization of magnesium by ruminant animals have been examined in balance trials and feeding studies
in West Virginia and a summary of results is presented. Finally, the development
of practical and inexpensive supplementation procedures to improve the magnesium
status of beef herds is discussed in relation to winter feeding management on hill

farms in the Appalachian region.
 

112 DYNAMISM AND CONFLICTS IN THE MULTIPLE USE OF HILL LANDS 
W.E.S. Mutch
 
Department of Forestry and Natural Resources, Edinburgh, Scotland.
 

113 INTEGRATION OF HORTICULTURAL CROPS WITH CATTLE AND TOBACCO ENTERPRISESTHE APPALACHIAN AREA OF WESTERN NORTH CAROLINA IN 

D. D. Robinson
 
Agricultural Extension Service, North Carolina State University, Raleigh, North Carolina, USA
 

During the past quarter century cooperative efforts of the North Carolina Agricultural Extension Service, the research component of the university, with resources
of the Tennessee Valley Authority, have resulted in drastic changes in the enterprise structure of Western North Carolina. The number of farms in 1969 was less than
half of that classified by census in 1950; however, the agricultural income has
tripled. Farm size has increased, but the acreage of cropland still is below 10
acres per farm. The presentation results from a program that has been designed to
assist small farmers in Western North Carolina in solving problems relating to
agricultural production. Programs have been modified and updated over this period
with the objectives of introducing new enterprises that net over 
$1,000 per acre
per year and the subsequent introduction of new technology, upgrading of management
and improving efficiency to provide a more comfortable level of living on the farm.
The nature of limited resources, variation of elevation (1200 to 6600 ft.), length
of growing seasons, variations in soil types and ranges in annual precipitation
(from 39 to 72 inches) has necessitated consideration of a broad range of horti
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cultural enterprises: trellised tomatoes, cucumbers, native ornamentals (rhododen
drons, mountain laurel, flame azaleas, etc.). Fraser fir f1or Christmas trees, apples
 
and greenhouse production are newer ones that have been introduced in recent years.
 
Fragmentation of land over time due to inheritance division has severely limited
 
many farmers in producing a level of livestock output sufficient to provide adequate
 
income. Program variations have had to be designed for different audiences depend
ing on their needs. There is on one hand extensive planning carried out with those
 
having higher resource levels and on the other extreme, those with low levels of
 
resources require one-to-one personal assistance. The development of these enter
prises, their effect on labor use, markets, suppliers of farm chemicals, hardware,
 
machinery, etc. the generation of income to farmers and added income to the economy
 
is discussed in a slide presentation which is designed to show the steps involved
 
in getting new enterprises integrated into cattle country formerly associated
 
with the mountainous area of North Carolina.
 

114 MULTIPLE USE OF HILL LAND IN TAIWAN 
C. P.Shih
 
Mountain Agricultural Resources Development Bureau, Chungsing Village, Taiwan, Republic of China
 

Taiwan is an island with a population of over 16 million and an area around
 
36,000 square kilomers, of which over 709 is hilly and mountainous lands. With the
 
rapid economic development and population increase, considerable part of agricul
tural land in the plain area has been reduced for urban development, industrial and
 
residential purposes. The average size of a farm has become smaller while the num
ber of persons being supported per farm has increased, As the demand for food
 
grows with the population increasing, it is necessary to develop slopeland for more
 
crop and livestock production. Because of heavy rainfall, steep slopes, erodable
 
soils and intensive land-use patterns, soil erosion is very serious when slopeland
 
is developed for farming. Therefore, soil conservation practices are urgently need
ed in the slopeland development program. Of the total slopeland area of 2,500,000
 
hectares, the lands above 1,000 meters elevation are very steep and covered with
 
national forest. In the agricultural marginal land, area between 100 to 1,000
 
meters elevation, various types of farming produce a wide variety of agricultural
 
products. Due to different elevations, climates, soil conditions and farm size,
 
various kinds of farming types in lsnd-use programs are carried out on regional
 
basis.
 
1. Establishment of Specialized Production Area: Tea and citrus specialized produc
tion area have been established in the North, Sub-tropical fruit such as banana,
 
pineapple litchee and mango specialized production area in the South. Sericulture
 
development program has been establihsed in East coast and temperate fruit (apple,
 
peach, pear) in high elevation mountain area in the central mountain range.
 
2. Integrated soil conservation and laud-use program has been established on reg
ional basis since 1966. It helps farmers to obtain better land-use condition by
 
employing proper soil conservation technique and integrate fruit tree planting with
 
livestock raising, as well as improving community facilities such as farm road,
 
irrigation and drainage systems, etc.
 
3, Different types of livestock production (Dairy farm, Dairy-beef Farm, Sideline
 
beef farm, Swive farm) in different regions are established according to the trans
portation facilities condition and labor resources.
 
4. New approach of slopeland development work has been undertaken to build up
 
better farm communities in slopeland area in various parts of Taiwan, not
 
only for agricultural purpose but also for community development,
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115 LIVESTOCK PRODUCTION AND FORESTRY ON WESTERN HILL COUNTRY 
W. Mosher 
Extension Service, Oregon State University, Douglas County, Oregon, USA 

Hill lands in Western Oregon and Northwestern California offer possibilities
of growing softwood timber or grass legume forage for livestock. This is a winter
annual area with winter rainfall, dry summers and moderate winter temperatures.
Many slopes are relatively shallow and are not suitable to grow trees economically.
These area are satisfactory to grow forage for livestock and forage is probably
the most economical use in agriculture. Forage improvement with the use of subterranean clover and grass offers great possibilities when accompanied by a proper
fertilizer program and adequate grazing use. 
Production is increased from 1200 kg.
per hectare of native grass to 5000 kg. per hectare of subterranean clover and
associated grass. 
Live weight animal production by some ranchers is exceeding
200 kg. of liveweight animal production per hectare. 
With most of the year's total
forage production coming in four speing months, animal management systems become
very important to properly utilize forage produced efficiently. On some sites alfalfa or other clovers may be better adapted for optimum production.
 

116 SOME ASPECTS OF SHEEP AND BEEF CATTLE PRODUCTION ON NEW ZEALAND HILL COUNTRY
G. K. Hight
Whatawhata Hill Country Research Station, Ministry of Agriculture and Fisheries, Hamilton, New Zealand 

In New Zealand hill country maximum production seems unlikely to be achieved
until a combination of high stocking rates with genetically superior sheep and
beef cattle are grazed on improved pasture adequately topdressed with essential
nutrients, and planned intensive rotational grazing is practised. 
A grazing
management system is outlined as a workable framework for the application of
existing knowledge, 
Further increases in livestock production are possible through
the application of animal breeding knowledge. 
 Faster genetic progress in sheep and
beef cattle industries depends)in part, on the wider adoption of national improvement services b&ased on economically important heritable productive traits in sire
Preeding units. Large-scale co-operative breeding schemes in which high performing
animals are transferred to nucleus breeding units are stimulating interest in
applied breeding in both sheep flocks and beef herds. 
 Research with Friesian
trossbred beef cows also indicates increases in the order of 30% in weight of
1alf weaned per 100 cows mated (productivity) and 20% more productivity per 100 kg
ow weight are feasible compared with existing beef or exotic crossbred cattle.
 

117 FORAGE-ANIMAL PRODUCTION SYSTEMS ON HILL LAND IN THE EASTERN UNITED STATESR. E. Blaser,* R. C. Hammes, Jr., J. P. Fontenot, and H. T. Bryant

Virginia Polytechnic Institute and State University, Blacksburg, Virginia, USA
 

Hilly lands and soils not suitable for intensive crops are adapted for
economic perennial forage-ruminant management systems. 
 Economic potentials for
cattle enterprises are in the order listed: 
 1) raising calves, 2) stocker and
replacements and 3) fattening. 
Fattening operations require limited energy
supplements; managed forage systems provide adequate nutrition for the other
cattle projects. 
 Efficient calf raising depends on production goals and wise
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compromises between production per head and per hectare. This is attainable
 
by controls in species, stages of growth, grazing pressure, and cycling animal
 
production to attain the needed nutrition from forage systems. Cows tolerate
 
variable nutrition -- medium from calving until calves are three or four months
 
old, thereafter low nutrition with high grazing pressure. Excellent calf
 
nutrition is furnished by selective grazing with creep grazing. All-year
 
grazing with little harvesting and hand feeding is done with simple three-field
 
systems. Harvesting and hand feeding increase production per hectare and costs.
 
Systems with stocker and fattening cattle depend on desirable grazing pressures
 
with pplatable mixtures high in legumes and adjusting stocking rates with
 
seasonal growth. Allowing first grazers to consume about half of the pasturage
 
augments energy intake and liveweight gains; residues may be consumed by cows
 
with calves creep grazing with first grazers. Limited grain feeding increases
 
liveweight gains and carcass quality.
 

118 ANIMAL PRODUCTION SYSTEMS FROM HILL COUNTRY IN THE UNITED KINGDOM 
J. Eadie
 
Hill Farming Research Organization, Penicuik, Midlothian, Scotland
 

A brief description is given of hill sheep farming systems in the United
 
Kingdom. This is followed by an analysis of the problem of low output of
 
sheep products from hill land. This analysis includes consideration of the
 
questions of stocking rate and individual sheep performance and its components.
 

An approach to improving output, based on research on the biology of hill
 
sheep production in the Hill Farming Research Organization, and which takes
 
account of various important non-biological constraints, is described.
 

119 "TECHNICALLY FEASIBLE, ECONOMICALLY MARGINAL AND A SOCIAL EXERCISE": BEEF
PRODUCTION FROM HILL LAND IN FIJI 

I. V. Partridge
 
Department of Agriculture Research Station, Sigatoka, Fiji Islands
 

Much of the undeveloped interior of Viti Levu, Fiji, is steep hill land suit
able for beef production. Adequate temperatures and rainfall throughout the year
 
permit good herbage production, especially with pasture improvement by oversowing
 
legumes and fertiliser into the existing grassland. The hill land belongs to the
 
communal native Fijian land owning units - 'Matagali'. Overseas aid has been
 
sought for two development schemes totalling 150,000 ha, with differing systems of
 
production, i) Matagali lease their land for integrated development and large scale
 
ranching by expertly managed legal corporation of landowners ii) individual Fijians
 
take leases to develop separate farms of 250 ha on their communal land, under ex
pert supervision. The financial rate of return will depend on managerial skills
 
and inputs, espccially the cost of fertiliser. The economical rate of return is
 
marginal due to the high cost of essential infrastructure especially roading.
 
Several -ther attempts at hill land development in the S. Pacific region have been
 
unsuccessful.
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120 ROLE OF THE SOIL CONSERVATION SERVICE PLANT MATERIALS WORK IN DEVELOPING 
PLANTS FOR HILL LANDS 

W. C. Sharp
 
United States Department of Agriculture, Soil Conservation Service, Broomall, Pennsylvania, USA
 

By combining several disciplines, the Soil Conservation Service assists land
 users develop sound conservation programs. 
Plant materials responsibility is to

assemble, comparatively evaluate, select, cooperatively release and distrib 
te for
commercial production plants needed for specific conservation uses. Through this
effort more than 200 conservation plants for a wide variety of uses have been developed and released during the past 40 years. 
We are currently seeking plants for
major hill land uses: stabilizing and beautifying surface mined lands and highway

slopes; tora-ge plants that extend the grazing season, give better soil protection,

and produce superior quality and yield; fire retardant plants to replace brush on
mountain slopes; protection of streambank and lake waterlines from erosion; and

improved wildlife food and cover plants. 
Much of this work is done by plant materials centers following a systematic procedure. Several steps make up th" procedure. First is to identify the conservation problem. The plants that may have

value for solving the problem are collected world wide. These are screened in comparison with known standards. Those showing real promise are selected and increased

for advanced evaluation. Advanced evaluations are made on sites that closely re
semble the problem being studied. Plants which warrant evaluation beyond advanced
testing are produced at the plant materials center to permit final testing on problem sites. 
These are of adequate size to represent a field-sized or management

unit. 
Superior plant materials are released for commercial production and widespread use. 
 Plant materials centers maintain genetically pure planting stock of
the improved cultivar. Many plants have been developed for use in hill land of the

U.S. 
Examples are Chemung crownvetch, Lathco flatpea, Cardinal autumn olive, Tioga

deertongue, Critana thickspike wheatgrass, Rosana western wheatgrass, and Durar
 
hard fescue. 
New cultivars have been released for increasing forage production
erom grazing land in the western U.S. Siberian wheatgrass, Blando brome, Topar and

Luna pubescent wheatgrass, Lana vetch, and Greenar intermediate wheatgrass are used
extensively. 
Current priorities in the east are to improve forage production from
 
hill land with soil and site limitations. Promising species which display poten
tial are tall growing native and introduced warm season grasses.
 

CLIPPING EFFECT ON STAND, YIELD, AND QUALITY OF THREE WARM SEASON GRASSES 
D. S. Henry,* H. W. Everett, and J. K. Evans 
Plant Materials Center, USDA-SCS, Quicksand, Kentucky, and University of Kentucky, Lexington, Kentucky, USA 

At the Quicksand Plant Materials Center 'Kaw' big bluestem

Adropogon gerardi Vitman.), 
'Cheyenne' indiangrass (Sorghastrum nutans
 
L.] Nash), and 'Blackwell' switchgrass (Panicum virgatum L.) 
were


clipped from one clipping per season to one clipping each month, June -

October 1972 - 1974, at three different clipping heights. Seedling

stand counts were made, and thereafter visual stand ratings were

continued when growth had stopped in the fall and after growth had begun

in the spring each year. 
After 3 years, the stands of all species were

reduced. 
Time of clipping had a significant effect on stand of all
 
species and cutting height affected the switchgrass stands. Yield data
 
showed a significant effect from cutting heights for all species and
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time of 	clipping affected switchgrass and indiangrass. Proteins and
 
DMD were not affected by cutting heights in any species. Time of
 
clipping did affect proteins and DMD in all species.
 

122 	 THE IMPORTANCE OF A HILL COUNTRY RIVER (A CASE STUDY OF THE WANGANUI 

RIVER, NEW ZEALAND) 

B.G.R. Saunders
 
Mass. - University, Palnerston North, New Zealand
 

123 	 TROPICAL FOREST LAND-USE EVOLUTION IN NORTHERN THAILAND 

S.Wacharakitti
 
Kasetsart University, Bangkok, Thailand
 

Tropical forest land use evolution was investigated over 290 square kilo
meters in the Nikom Doi Chiang-Dao hill tribe settlement area. The purposes of
 
the study were: 1) to compile a sequential forest/agriculture land use map to
 
determine gross forest/agriculture land use changes, and to utilize it in pre
dicting 	future land use developments in the study area, 2) to determine the
 
validity of remote sensing for making and updating forst/agriculture land use
 
maps, 3) to integrate historical land use data in mathematical, geographical
 
models of the study area with current satellite land use maps and available maps
 
of regulating physical/biological features to predict future spatial and temporal
 
forest land use patterns, Photo-interpretation was performed on numerous pan
chromatic black and white photos of various historical dates, 1954, 1966, 1968,
 
and 1972, Sequential forest/agriculture land use maps were compiled, and gross
 
forest land use changes were determined from these maps. One approach for
 
determination of validity of remote sensing data was evaluated on four channel
 
ERTS multispectral scanner imagery in form of black and white prints and false
 
color composites. These evaluations indicated that satellite imagery is a
 
valuable addition to the more conventional forms of aerial photography for detect
ing and 	monitoring forest land use evolution affected by shifting cultivation in
 
the study area. The application of this study was extended using satellite
 
imagery 	to integrated forest/agricultural land use classification of Chiang-Mai
 
province, and for the future forest/agriculture land use classification of the
 
northern region or the entire kingdom of Thailand.
 

124 	 HONEY PRODUCTION ON RECLAIMED STRIP MINE SPOIL 
P. N. Angel* and C. M. Christensen
 
Madisonville Community College and University of Kentucky, Madisonville, Kentucky, USA
 

Forty (40) active colonies of honey bees (Apis mellifera L.) have been placed
 
on two (2) strip mined sites in the western Kentucky coal field for the purpose
 
of determining the number of pounds of honey that can be produced on spoil
 
material revegetated by tall fescue, alfalfa, white Dutch clover, yellow sweet
 
clover, 	birdsfoot trefoil, hairy vetch, red clover, and sericea lespedeza.
 

While gathering nectar from annual and perennial plants used in reclamation
 
efforts, honey bees perform the natural process of pollination. Thus, one af the
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benefits of having honey bee colonies on these newly reclaimed lands is the
increased seed production which would result in
a more rapid establishment of
adequate stands of ground cover. 
This in turn would effect the rate at which an
operator is able to achieve the percentage of vegetative cover on his spoil 
as
required by law. 
Therefore, by placing honey bee colonies on revegetated spoil the
release of the reclamation bond posted by the coal companies may be achieved more
rapidly. 
A purpose of this paper is to identify positive affects on the strip

mines involved in 
terms of increased seed production.


Exactly 195,540,000 pounds of honey were produced in the United States in 1975
and sold at an average price of 50.6 cents per pound. 
 However, an additional
 
40,000,000 pounds of honey were imported illustrating the existence of a market
for increased honey production. 
This needed increase in honey production can very
possible come from utilizing the untapped nectar sources on strip mine spoil.
paper points out dramatic increase in honey production from the nectar sources 

This
 
grown on reclaimed strip mine spoil and illustrates the potential of a new economic
 
resource for individuals and a new end-land use for strip mined land.


Specific hive management techniques that are unique on 
strip mine spoil are
 
also discussed.
 

USE OF A MATHEMATICAL MODEL TO EVALUATE THE HYDROLOGICAL EFFECTS OF

125 LAND-USE CHANGE
 

K.J. Langford
 
Melbourne and Metropolitan Board of Works, Melbourne, Victoria, Australia, and J. L. McGuinnes, USDA.ARS,
 
Coshocton, Ohio, USA 

Because the hydrological cycle of hilly terrain is sensitive to 
land-use

change, land managers should be aware 
of the implications of any change in use.

A mathematical model of the hydrological cycle is 
used to compare the effects of
land management options under a wide range of climatic conditions. Variations in
 
simulated response of streamflow to land-use change are analyzed statistically.

Five 
land-use options ranging from complete clearfelling of mixed hardwood and
pine forest to the establishment of a low intensity recreational area are compared

under nine different climatic sequences for a small experimental watershed in
Ohio. Causes for 
the variation in simulated 
response of streamflow to the changes

in land-use are proposed.
 

Evaluation of the implications of the changes in streamflow for small rural
 water supply systems 
is the final stage of the study. Although the present

generation of mathematical models of the hydrological cycle are relatively crude,

they still represent the best approach for evaluating the hydrological effects
 
of land-use change.
 

126 FEDERAL-SYATE COOPERATION ENCOURAGES MULTIPLE USE MANAGEMENT OF PRIVATEFOREST LAND 

R. F.Watt 
United States Department of Agriculture, Forest Service, State and Private Forestry, Upper Darby, Pennsylvania, USA 

Although the Northeastern States have great population centers, nearly 70%
of the area is forested. Forest lands are concentrated on the steep, rocky,

infertile soils unsuited for farming. 
Three-quarters are held by non-industrial
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owners who have little knowledge of multiple use opportunities. Because of
 
proximity of these forests to markets and population centers, they are valuable
 
for recreation, timber, wildlife and watershed uses, but, due to past abuse,
 
produce far less than their potential. The Federal and State Governments are
 
cooperating to reach these owners and increase the contribution of their lands
 
to the national welfare. The State and Private Branch, U. S. Forest Service,
 
provides financial aid to the States to fund foresters and other professionals
 
who give on-the-ground assistance to landowners. The Forest Service offers
 
technical assistance to the States, transmitting latest advances in applied
 
research in fields related to forest land management. Research needs, de
veloped by the States, are made known to the Research Branch, U. S. Forest
 
Service, for consideration in its program. Financial incentives encourage
 
the landowner to adequately manage his lands. Tax advantages under State
 
and Federal laws and partial payment of the costs of non-commercial operations
 
to improve the forest are available. Unfortunately, these programs are still
 
not sufficient to reach all interested private landowners, as is attested by
 
the backlog of unanswered requests in all States.
 

127 MULTIPLE USE MANAGEMENT OF WEST VIRGINIA HILL LAND 
E.C.Bammel
 
West Virginia University, Morgantown, West Virginia, USA
 

The hill land of West Virginia lends itself to many uses. There are some
 
residential tracts on Class IV land (Westover Interchange, e.g.); there are
 
large undisturbed forested tracts on hillands (Cathedral State Park, e.g.);
 
there are areas that have been cut that are used for grazing (Wade's Run pastures,

e.g.); and there are vast tracts of land that are used for recreational purposes
 
(Dolly Sods, Otter Creek). The most ambitious of the state-sponsored hill land
 
recreational developments is Cass Scenic Railway. Appalachian Motorcycle
 
Raceway is an example of an ambitious commercial enterprise utilizing hill land.
 
Nearby Alpine Village is an example of a combined recreational and habitational
 
settlement. The aesthetic appeal of hill land leads many people to want to live
 
here: to enjoy the scenery, the wildlife, the seclusion.
 

In terms of spreading the appeal of hill lands, the state of West Virginia
 
sponsors a number of parks and forests, notable among them for dramatic land
 
usage are Pipestem, Blackwater Falls, and Watoga. The Monongahela National
 
Forest is the most important example of multiple use management of a hill land
 
area inWest Virginia, comprising over 1 million acres.
 

Commercially, the richest return on hill land usage is residential develop
ment. Commercially developed agricultural and forest usages rank second, rec
reation third, and fourthly comes private usage, which may have no economic
 
return at all. To the politician or the economist or the scientist, 'here is a
 
danger of overlooking the aesthetic appeal of undeveloped hill land: but we
 
are constantly reminded of this by those Appalachian peoples who know and love
 
their land, are knowledgable about its flora and fauna, and would not move from
 
it unless forced to do so. The aesthetic appeal of the hill land may have no
 
monetary return: so of all the multiple usages, it alone may need special
 
protection and understanding.
 
(This paper will be illustrated with appropriate slides and tables).
 
Eugene C. Bammel, Ph.D
 
College of Agriculture and Forestry
 
Division of Forestry
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dest Virginia University
.S.A.
 

128 MULTIPLE CROPPING IN SOUTH KOREA HILL LANDS 
D. W. Shin, J. H. Yoke, and R. L. Beacher*
 
Office of Rural Development, Suweon, Republic of Korea
 

South Korea's population demands highly efficient land utilization for food
production. The frost-free season varies from about 150 days in northern to 250
days in southern provinces, with upland utilization indices from nly 125 to
 over 200 respectively. The rugged, granitic slopes are difficult agricultural
challenges, for any intensive farming of food crops. Major constraints include

economic pressures from rapidly increasing land and input costs, commodity

price relationships, and technical limitations of fertility, slopes, water,

pests, and cultivar maturity and cold tolerance. Most common crop systems are;
(1) winter grain/soybean, (2) potatoes/corn/pulses mixed or intercropped,

(3) winter grain or forage/potatoes, (4) barley/vegetable/potatoes, (5) po
tatoes/vegetables or pulses, and (6) barley/cotton or tobacco. Recent research

and demonstrations indicate that refined systems with new varieties, inter
and mixed cropping with adequate lime and fertilizers, and improved water anderosion control practices can increase production and net returns up to 50% or more over current practices in many areas. Progress has been commendable, butmuch more research and extension support is needed to evaluate alternatives
for natural, and re-formed hillands. In 1975 at least 400,000 has. of cultivated hilland (moderate to steep-slope upland) was only si_l.-cropped, asignificant potential for additional food production in South Korea. 

129 DAIRY BEEF PRODUCTION IN THE GUATEMALAN HIGHLANDS 
M. T. Cabezas* and R. Bressani
 
Instituto de Nutricion de Centro America y Panama, Guatemala
 

A beef production system has been developed using Holstein calves in 
a typical Guatemalan highland region where the main crop is corn.
The system is applied in combination with corn grain production and
with maximum utilization of corn stover and 
corn silage as forages.

The animals 
are kept in corrals or pens during the following stages.

a) Artificial rearing of calves, from one wee): to four months of age.

Calves are weaned at 
eigth weeks of age. They consume a total of 168

its of whole milk produced from dairy cattle in the 
farm, 232 kg of
 
a starter and 70 kg of a mixture of 80% ground corn stover and 20%

molasses. The starter is 
a low cost concentrate made from local in

dustrial by-products containing 16% 
crude protein (CP) and 2.7 Mcal/

kg digestible energy (DE). Average daily gains (ADV) vary from 0.4
 
to 0.5 kg, and liveweight (LW) at 
the end of this stage, from 90 to

100 kg. b) Growing of calves, from four to twelve months of age. 
 A

mixture of 80% chopped corn stover and 20% molasses is fed ad-libitum
 
and supplemented with 2 to 3 kg/animal/day of a concentrate containing
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25% CP and 2.8 Mcal/kg DE. ADG goes from 0.6 to 0.8 kg/day, and LW 
at twelve months, from 240 to 270 kg. c) Finishing of steers, from 
twelve to eighteen mont is of age, when they reach slaughter weight. 
Corn silage is fed ad-libitum and supplemented with 3 to 4 kg/animal/ 
day of concentrate. ADG varies from 0.8 to 1.0 kg, and LW at eight
een months, from 400 to 440 kg. The number of animals that can be
 
fed annually from the corn silage and corn stover produced/hectare/
 
year is 8 and 4, respectively. Economic studies indicate that the
 
system could be applied succesfully in farms of at least 10 hectareaq
 
in similar areas of Central America.
 

130 BEEF PRODUCTION ON SLOPING LAND IN SOUTHWESTERN WISCONSIN 

J. M. SchoIl* and W. H. Paulson
 
University of Wisconsin, Madison, Wisconsin, USA
 

Permanent pastures play an important role in midwestern agriculture, even in 
this age of mechanized stored feeding. This is particularly true on Upper
 
Mississippi Valley livestock farms with land suitable only for limited cultiva
tion. Such is the situation on the unglaciated Fayette-Dubuque and associated
 
soil types in southwestern Wisconsin, northwestern Illinois, northeastern Iowa
 
and southeastern Minnesota. Much of this 12-1/2 million acres should remain in
 
permanent vegetative cover for pasture, woodlands or wildlife preserves according
 
to a United States Department of Agriculture conservation needs survey. There
 
are approximately 1.9 million acres of permanent pastures in Wisconsin alone.
 
Most of this is on highly eroded, moderately steep to very steep slopes; over 1
 
million acres, or 55% with slopes of 6 to 30%. This can be improved by renova
tion without serious soil loss and with favorable economic returns. A large
 
portion of the 500-acre University of Wisconsin agricultural experimental farn,
 
at Lancaster in southwestern Wisconsin is devoted to research with forage crops
 
and pastures. Research has been conducted, since 1966, on renovated pastures
 
under the cooperative leadership of pasture research personnel from the above
 
four states. During the 1967-1970 period, grass-legume pastures produced an
 
average of 315 pounds of beef/acre while the same grasses with 120 pounds of
 
nitrogen per acre produced 311 pounds. Renovated grass pastures, without added
 
nitrogen produced 205 pounds. Extending the pasture season by grazing stock
piled early fall growth and increasing nitrogen rates to 200 pounds per acre
 
increased yields to 474 pounds per acre during the 1972-1974 seasons. Each year
 
daily gains were below 1.5 pounds; most cattle did not grade high enough at
 
slaughter time. Apparently, cattle consuming high quality pasturage did not
 
consume enough dry matter to meet their energy needs. A study begun in 1975 is
 
evaluating feeding limited amounts of corn grain on pasture. Results of two
 
pasture seasons will be presented.
 

131 PASTURE MANAGEMENT AND BEEF PRODUCTION IN THE SOUTHERN PIEDMONT 
S. R. Wilkinson* and J. A. Stuedemann
 
Southern Piedmont Conservation Research Center, USDA-ARS, Watkinsville, Georgia, USA
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The Southern Piedmont region of the Southeastern U.S.A. comprises a rolling

upland plateau lying between the Blue Ridge Mountains and the Coastal Plains.
 
The climate is mild and humid, and favorable for a diversity of agricultural crops.

Erosion has been severe over much of the area, and a high proportion of the land
 
area requires conservation practices, fertilization, and liming to establish and
 
maintain productivity. 
Land use has been greatly affected by industrial develop
ment of the area with its opportunities for non-farm employment. 
These factors
 
have encouraged expanded beef production. This paper reports a portion of the 
pasture research conducted at the Southern Piedmont Conservation Research Center 
during the period 1972 through 1975. Three Kentucky-31 tall fescue, Festuca
arundinacae Schreb., pastures, two Coastal bermudagrass, Cynodon dactylon (L.)
Pers., pastures and one Coastal pasture interseeded with tall fescue were grazed
with Angus brood cows the year around from 1972 through 1975. The three fescue 
pastures, stocked at .4 ha/cow, were fertilized at three N levels: high N (sup
plied by broiler litter at a mean level of 15.68 metric tons/ha per year), moder
ate N (224 kg N/ha per year as NH4N03 ) and low N (74 kg N/ha per year as NH4N03 ).The two Coastal pastures were fertilized at two different N levels supplied by
NH4NO3 ; moderate N (280 kg N/ha per year) and low N (20 kg N/ha per year). The
 
low N Coastal was stocked at 
.81 ha/cow and the moderate at .4 ha/cow in 1972

and adjusted to .27 ha/cow in 1973 through 1975. 
The Coastal-fescue combination
 
was stocked at .4ha/cow and fertilized at 149 kg N/ha per year. Mean adjusted

205-day weights for the four-year period were 165, 167, 162, 172, 185, and 178 kg

for the high N-, moderate N-, low N-fescue, moderate N-, low N-Coastal and the

Coastal-fescue combination, respectively. 
Mean adjusted kg calf/ha were 372, 376,

380, 576, 225, and 433, respectively. In an effort to increase calf weights

beyond weaning levels, calves were grazed for 140 days during the winter-sp'ing

period on tall fescue, rye-temporary pasture-fescue, and rye (Secale cereale L.)
interseeded in dormant Coastal bermudagrass. Mean kg liveweight gain/ha were 206,

259, and 296 for these three treatments respectively. Results will be discussed

in reation to Lorage production Potentials of the region. 

PASTURE PERFORMANCE OF BEEF COWS AND CALVES GRAZING ORCHARDGRASS, TALLFESCUE AND TALL FESCUE-LEGUME HERBAGE 
V. L. Lechtenberg,* W.H.Smith, and D. C. Petritz
 
Purdue University, West Lafayette, Indiana, USA
 

Hereford cows and nursing calves were used to evaluate the effect of grazing or
chardgrass (Dactglis glomerata L.), 
tall fescue (Festuca arundinacea L.), and tall

fescue-legume (Trifolium sp.) 
swords on animal performance. Liveweight gains of
 
cows and calves and conception percentage of cows were measured. 
 The experiment

consisted of two field replications and was conducted at the Southern Indiana

Purdue Agricultural Center. Each 10 ha paddock was grazed from late April until
 
early October in three consecutive years. Tall fescue and orchardgrass pastures
 
were each fertilized with nitrogen at 168 kg/ha in early spring of each year.

Grazing pressure was regulated by harvesting hay on a portion of the pastures

during periods when herbage production exceeded animal consumption. Calf live
weight gains (kg/day) averaged 0.80, 0.58, and 0.83 for orchardgrass, tall fescue,

and tall fescue-legume, respectively. Cow liveweight gains (kg/day) and conception

percentage averaged 0.32 and 90, 0.05 and 72, 0.31 and 92 for orchardgrass, tall

fescue, and tall fescue-legume pastures, respectively. Legumes accounted for
 
approximately 30% of the herbage dry weight in the tall fescue-legume pastures.
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Net dollar return/ha for orchardgrass and tall fescue-legume exceeded that of tall
 

fescue by $77 and $120/ha, respectively.
 

134 MANAGEMENT SYSTEMS FOR SHEEP AND LAMB PRODUCTION ON HILL LAND 

J. M. Lewis,* F. C. Hinds, H. A. Cate, M. E. Mansfield, and G. E. McKibben
 
University of Illinois, Dixon Springs Agricultural Center, Simpson, Illinois, USA
 

The University of Illinois Dixon Springs Agricultural Center is located at 370
 

30' N. latitude and 880 40' W. longitude on rocky, forested hill land of the Ozark
 

uplift. The unglaciated soils, predominately Grantsburg, Zanesville and Wellston
 

silt loams, are subject to erosion. The growing season is 200 days and annual
 

rainfall is 114 centimeters. The research area was reclaimed from abandoned,
 

eroded land by correcting fertility deficiencies and establishing legumes and
 

grasses to increase forage production. Utilization of the high producing pas

tures required heavy stocking. Warm, humid weather encouraged rapid buildup
 

of internal parasites until usual grazing management and anthelmintics would not
 

provide adequate control on growing - fattening lambs grazed with ewes. Manage

ment systems studied included (a) conventional grazing of ewes and lambs on
 

nitrated grass or legume grass mixtures with and without lamb creeps, (b) separ

ation of ewes and lambs during the day with ewes grazing grass or legume pastures
 

and lambs confined to drylot with ad lib feeding or grazed on high quality legume
 

pastures - lambs and ewes were together in the barn at night, (c) lambs weaned at
 

60 days (EW) and confined i1,drylot with ad lib feeding or grazed on grass or
 

legume pastures with complete diet available. EW lambs or lambs grazed separ

ately from ewes gained rapidly and did not become infected with internal para

sites. Harvested feeds per kg of gain varied from 2.8 to 5.3 depending on
 

system used. Early weaning permitted more complete utilization of forages by
 

ewes and gave impetus to developing accelerated lambing programs. Lambs allowed
 

to graze with ewes utilized more forage but developed infestations of parasites
 

with increased mortality from parasitism and predations. Diets for EW lambs
 
containing 17% protein and 75 to 90% concentrates proved most efficient. Varying
 
qualities of high and low quality forages including sawdust, at 10 to 20% of the
 
diet did not affect lamb gains. EW lambs can be confined in conventional
 
housing or restricted to 0.37 M2 of slotted floor space when self fed.
 

135 PRESENT USE AND DEVELOPMENT POTENTIAL OF HILL LAND IN IRELAND 
M. A. O'Toole
 
The Agricultural Institute, Maam,Co. Galway, Ireland
 

Grazing intensities on hill land are shown for sheep
 
and cattle, and the geological, edaphic and botanical
 
factors affecting their distribution discussed. Mixed
 
grazing systems gave higher animal production than
 
either sheep or cattle alone due to better pasture
 
control and increased utilisation. Liveweight gains
 
of 0.7 kg per head per day were achieved with single
 
suckled cows on a !,Molinia-Naruus-Agrostis hill.
 
Supplementary feeding of hill ewes gave the best economic
 
return when it was confined to the section of the flock
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in poorest condition. The economic and social factors

likely 	to influence future hill land use in areIreland 
discussed.
 

136 	 RESPONSES IN OUTPUT ACHIEVED FROM IMPROVED SYSTEMS OF HILL SHEEP
PRODUCTION
 
T. J. Maxwell,* J. Eadie, R. H.Armstrong, and D. C.Currie
 
Hill Farming Research Organization, Penicuik, Midlothian, Scotland
 

The development of improved systems of hill sheep production in the Hill
Farming Research Organisation has been based on the integration of improved

pasture with the natural hill pastures in such a wny as to obtain the maximum
nutritional impact during lactation and during the premating and mating period.

Improved n1itritibn during late pregnency bps been obtained by the use of

purchased cereal/protein supplements.


The results of two projects exioting in widely different soil, vegetation

and climatic conditions in Scotland will be presented.


The first project is based on 
land in 	the southern uplands of Scotland in
the Cheviot range of hills. 
 It extends to 283 hectares ranging in altitude from
300-900 	metres and is stocked with Cheviot sheep. 
Thirty five percent of the
 area carries an Agrostis-festuca or bracken covered Agrostis-festuca vegetation,

the remainder is grass heath dominated by Nardus and Molinia. 
The average annual
rainfall is 900 mm. The second project is on land on the eastern shore of Loch

Fyne in 	the West of Scotland. 
The area extends to 450 hectares and rises from
 near sea 
level to 680 metres and is stocked with Scottish Blackface sheep. Most
of the hill is covered by blanket peat and the vegetation is dominated by heather

(Calluna vulgaris), drawmoss (Eriophorum vaginatum), deer grass (Trichophorum

caespitosum) with some Molinia.
 

In both projects stock numbers have been increased by over 50%; tha output
of lamb has more than doubled and the output of wool has increased substantially.

The effect of the improved systems of management on the output of weaned lamb
and wool and their interrelationships, will be discussed with reference to the
 

changes 	in the level of inputs made in the two projects.
 

137 	 GRAZING AND PASTURE MANAGEMENT TRIAL OF COOS COUNTY, OREGON, USA 
L.Cannon
 
Oregon State University Extension Service, Coos County, Oregon, USA
 

Hill land subclover-grass pastures of southwestern Oregon have the capability of
producing over 5,000 kilograms of dry matter per hectare annually when soil nutrient
deficiencies are corrected. 
Application of phosphorus, sulfur and molybdenum fertilizer has made it possible to reach this level of production but grazing and pasture
management systems to best utilize and realize a profit from this production are not
well defined. 
A stocking rate trial was (stablished on four hectares of undeveloped

red hill soils in Coos County in 1970. 
The area was planted to Mt. Barker subclover
and Linn Perennial ryegrass in October of 1970 and then sub-divided into four one
hectare subpastures. Each subpasture received molybdenum at a rate of 420 grams per
hectare and two subpastures received 20 kilograms of phosphorus and 25 kilograms of
S per hectare, while the other two received 40 kilograms of phosphorus and 50 kilo
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grams of sulfur per hectare. Grazing intensity was applied at 2 rates, 3 ewes per
 
hectare on two subpastures and 6 ewes'per hectare on two subpastures. The grazing
 
intensity was arranged so that each grazing rate was applied to both levels of
 
fertilizer application. At the grazing intensity of 3 ewes per hectare, 124 kilo
grams of lamb per hectare are produced and at the 6 ewes per hectare 226 kilograms
 
of lamb per hectare are produced. Complete control of bracken fern and wild black
berries was achieved in pastures grazed at the 6 ewes per hectare rate and the forage
 
in these pastures was well utilized. In the lighter stocked pastures (3 ewes per
 
hectare) some forage was not utilized and weeds invaded the pastures After four
 
years operation of the trial it is apparent 5-7 ewes per hectare can be carried on
 
hill pastures in Coos County when proper fen ing and pasture fertility are main
tained. At the stocking rates used,thdre was no apparent advantage of applying more
 
than 20 kilograms of phosphorus and 25 kilograms of sulfur per hectare annually once
 
the subclover and grass were established,
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APPENDIX
 

4 Page2
 

The nature of New Zealand's hill country and its development

from pre-European vegetation to pasture is described. 
 Problems
 
encountered in this development are outlined and research efforts,

especially since 1920, have been briefly discussed.
 

The agricultural potential of this land has been assessed
 
as 
equal to that of adjacent lowland, but future development

will be dependent on national planning based on biological,

economic and social factors.
 

18 Page 4 

The form of economic organization which prevails in most Mexican villages,parti
,.ularly in hilly,eroded or poorly-watered areas,is peasant farming.It has been so

since the Spanish Conquest and even before,and although the national economic and

political system has varied,as has the way the peasant product and producers were
 
linked to and exploited by the system,the peasant farm has retained through time

the essential features of its inner orgar.zation. The peasant farm is a production,
as well as a consumption and residential anit. Usually established on a kinship ba
sis,it owns or possesses its land,and mainly applies its own labour force to it.As
 
a rule,the peasants use no or very little hired work,and then only for technical

Teasons,since they aim at their own subsistence and reproduction,rather than profit

In Mexico, the access to land is usually dependent upon the peasant's belonging to
the community. Each farm is autonomous, however,and has no organic link with its

neighbours. This form of economic organization has proved to be quite steady and
 
lasting,unlike the varied political superstruclures which have been associated with

it in different times and places. In fact,these organizational featurer. refer only
to the production and distribution sphere,as the peasants have no social organiza
tion of their own beyond the municipal boundaries; instead they have always been
 
politically subdued,and economically exploited. The 1910 Revolution in Mexico repre
sented a major change in the relationship between the peasantry and the dominant
 
system and classes,which had previously been caracterized by tribute during the 1st
 
part of the Colonial epoch,followed by a mercantile-feudal system based on the ha
o.ienda. With the Agrarian Reform (1917),the peasants had most of their lands resti
tuted, and were able to resume their productive activities according to their own
 
organizational patterns. The finality of their production is nevertheless determined
by the needs of the capitalist economy of which they are an integral but dominated
 
part, It thus appears that the peasant economy expresses a situation inherited from

the *re-revolutionary times,with the peculiarities of its organization being re-in
ter-.reted and used by the capitalist system for its own sake. In my paper, I further
 
ie'elop this argument,and present criteria which make evident the geographic and

socio-economic divisions between capitalist and peasant agriculture in Mexico today.
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