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FORWARD

In 1982, the New Mexico State University College Ranch became the site of
a Long Term Ecological Research (LTER) project, funded by the National Science
Foundation. The interdisciplinary nature of the project and the potential for
extensive cooperation with non-resident investigators illuminated a need for a
comprehensive indexing of published research conducted at the College Ranch
and the adjoining USDA Jornada Experimental Range. The resulting synthesis
features a brief narrative history and outline of research, providing
information for both technical and non- technical readers, and a bibliography
and associated keyword-citation index designed as references in research
_pursuits. We thank the following individuals for assistance in identification
and retrieval of pertinent literature and many helpful comments and

suggestions:

R. Beck, G. Cunningham, C. Davis, W. Dick-Peddie, G. Donart, R. Gibbens, C.
Herbel, V. loward, C. Legate, K. Lessman, J. Ludwig, R. Munoz, A. Nelson, J.
Peyton, R. Raitt, B. Rankin, S. Upham, S. Valdez, W. Whitford, C. Yarbrough.

Funding support for this study was provided by The National Science
Foundation (Grant no. BSR-8114466) and the New Mexico State University

Agricultural Experiment Station (Project 1342301).
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INTRODUCTION

The New Mexico State University College Ranch is a 25,900 ha reserve
created in 1927. The contiguous USDA Jornada Experimental Range was
established in 1912, and consists of approximately 78,266 ha. Both the
Jornada and the College Ranch have been administered for research since
inception, fostering an extensive assemblage of sclentific publications and
reports. The Jornada has received additional formal recognition through
sciemtific site designations, including Ecological Reserve (Institute of
Ecology), Biosphere Reserve (UNESCO Man and the Biosphere Program), and
Grassland Validation Site (U.S./International Biological Programme
(IBP)/National Science Foundation (NSF)). The College Ranch was designated as
a Desert Validation Site (U.S./IBP) and recently, as the Long Term Ecological
Research Desert Site (NSF). These designations are associated with national
and international research programs which have supported numerous projects in
a broad spectrum of biological studies.

A history and general description of the Jornada area is presented in The
Jornada Experimental Range by Fred N. Ares (21) and in The Jornada
Experimental Range, Las Cruces, New Mexico, a bulletin of the USDA Science and
Education Administration (191). Additional cultural data from the area is
also available' from 2 archaeological surveys conducted for seismic clearance,
describing historic and prehistoric sites in the region.

The earliest research publications from the Jornada and College Ranch
areas (1900-1950) include land form and water resource descriptions, plant
species identifications, vegetative maps, and descriptions of major plant
communities and soil-vegetation associations. Much of the habitat and

character descriptions of semi-arid plant species appearing in Flora of New



Hexico by E. Wooten and P. C. Standley (460) were based on studies
conducted in the reglon. |An historic description of the origin of mesquite-
sand dune areas associated with overgrazing and subsequent successional stages
in grassland re-establ{shment appeared in 1929. Growth and life history
characteristics of major range grasses (particularly black grama and tobosa)
ware investigatel in conjuaction vith rangs managemant sctivities.|With the
exception of a species listing for amphibians and reptiles of the area, no
zoological studles were published during this time. A major segment of
research during this early period emphasized range management, including
stocking levels and systems, nutritive value of range forage, nutrient status
of cattle, effects of nutrient and roughage supplementation, identification
and control of range plants toxic to livestock, and water spreading and
retaining techniques. |Eradication of mesquite and assoclated grass seeding
techniques were initiated during this time. | Animal science finvestigators
examined other features of livestock mnagemen;, such as bull selection, peak
productivity ages of cows, and importance of body type, size, and sex of
cattle in determining range and feedlot performance. Many of the publications
resulting from these studies appeared as agricultural bulletins and popular
articles offering information and directives for improved ranching success on
semi-arid rangelands. More detailed reviews of early range and animal science
investigations have been presented in Research on the College Ranch by J. H.
Knox, W. E. Watkins, M. Koger, and K. A. Valentine (215) as well as in the
previously cited bulletins on the Jornada Experimental Range. Soil and
associated vegetative sample data for the area are available from an original
Land Office Survey of 1858, and subsequent surveys of 1915, 1928, and 1963.
An initial study of soil strata was conducted by J. 0. Veatch in 1918

(unpublished report), followed by detailed soil strata analyses carried
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out 1in the 1930's. Rainfall records for the Jornada Experimental Range
headquarters have been maintained since 1914, and at other locations since the
1930's.

During 1950-1970, several notable botanical studies appeared, including a
detatled life history description for creosotebush, and vegetative community
analyses identifying the historical background of succession on various soil
types and influences of land use practices in producing the current specles
assemblages. Experiments conducted with grass and shrub seeds revealed the
inhibltory effects of aqueous extracts of creosotebush material on
germination; additional studies demonstrated germination response to varied
temperature and moisture regimes. The range management emphasis on brush
control was expanded to include experiments with mechanical and chemical
control of mesquite, creosotebush, and tarbush, with associated grass seeding
efforts. These studies demonstrated costs and innovative techniques for
improvement of range for livestock use. Detailed chemical analyses of many
range grasses and forbs documented marked seasonal variations in nutrient
content. Grazing distribution, behavior, and forage selection by cattle of
various breeds were also addressed as aspects Oof range management.
Heritability of economically valuable traits and certain genetic defects in
Hereford cattle was described from analyses of the detailed records for
research herds at the College Ranch and at New Mexico Agricultural Experiment
Station sites. A series of soils studies were published in 1961-1979 which
described distinctive features of the soil profile of the region, emphasizing
the nature and origin of a carbonate-impregnated horizon. Geomorphology of the
Jornada del Muerto basin and stratigraphy of surrounding mountains were also
described during this period. Entomological research focused on insect

species occurring on range grasses. In addition to life history and food



habits studles of several vertebrate spectes, a serfes of publications were
produced describing the composition and distributfon of rodent communities,
their role in range conditions and their response to rodenticide treatments.

Since 1970, numerous plant studies have focused on adaptive
specializations in physiology, morphology, and reproductive strategies fin
desert species. Much of the recent botanical research was conducted in
aggoclation with the U.S./IBP programs. Creosotebush received extensive
attention, through investigations of soil-water relationships, primary
productivity, tissue-water movements, leaf senescence, and shrub-grass
assoctations. Major studies of photosynthesis and growth and reproduction in
yucca were conducted. Increased emphasis on experimental research favolved
manipulative studies of grass and shrub responses to moisture and nutrient
amendments, chemical pesticide and herbicide applications, and varying
grazing and harvesting systems. Animal science investigators have identiffed
factors influencing milk production, calving interval, postweaning growth,
feedlot and carcass performance, and reproduction in Brangus, Hereford and
crossbred cattle utilizing semi-arid rangelands. TIn addition to grazing
manipulation studies, range scientists have analyzed seasonal variation in
range plant availability and utilization by livestock and described overall
primary productivity of the grassland ecosystem. Brush and toxic plant
control experiments continue, including assessment of shrub use by goats,
and identification of insect species which attack noxious plants. Several
authors have published analyses of long-term vegetative data from the Jornada,
describing the interaction of climate, land use practices, soil movement, and
plant community succession, in producing the mesquite dunelands which are
widespread 1in the reglon. Factors in the nature and progression of
desertification including soil erosion, grassland composition, and caliche
formation are currently under study by several investigators.
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A major soil-vegetation study published in 1973 portrays the relationship
of plant growth to soil texture and topography, as features determining soil
moisture availability. This paper includes a notable discussion of the
function of the caliche layer as a barrier to moisture loss, maintaining
long-term moisture availability to plants during dry seasons. Relative
proportions of calcium, magnesium, and organic carbon in various soil horizons
have also been examined. The Desert Project Soil Monograph (131), published
in 1979, and a 1980 soil survey of Dona Ana County (43) summarize the nature
and extent of local soil formations. These analyses of soil structure and
composition are complemented by recent studies of soil microbiology
tdentifying soil microfauna components, soil respiration, microbial activities
in protein degradation, and variations in microbial activity in response to
herbicide contamination.

Zoological research has received increasing attention, fostered in part
through funds from the U.S./IBP program. The body of data collected during
the U.S./IBP projects and subsequent extensions of some of those studies have
produced a wide array of publications. Among these are a series of papers on
thermal physiology, foraging activities, distributions, and population inter—
actions of several ant species. Another segment of recent research has
focused on characterization of decomposition rates and associated nutrient
cycling in desert soils, including identification of soil fauna communities
and their role in decomposition. Descriptions of density and diversity in
lizard, rodent, and bird communities in several diverse habitats were
generated through the U.S./IBP program. More recently, data on rodent,
arthropod, and bird communities in mesquite-sand dune habitats of the Jornada
were collected in association with a USDA/SEA brush control project. Detailed
environmental data, including precipitation, temperature, humidity, radiation,

and soil temperature and moisture content were also collected during most of

these more recent projects.



Numerous  studles of  individual vertebrate species have been

conducted since 1970. These fnclude thermal physiology and water balance
experiments (reptiles and amphiblans), behavioral observations (11zards,
birds, and mammals), food habit analyses (birds, rodents, rabbits, and
pronghorn), and competitive interaction investigations (rodents and birds).
As noted earlier fn relatfon to botanical research, much of the recent
zoological work -has also emphasized an experimental approach, finvolving
manipulative field studies, often supplemented with laboratory observations.
Many of these studies have incorporated analyses of the effects of varfous
range management practices (chemical and mechanical brush control, use of
tnsecticides, and grazing allotments) on varfous animal groups (e.g. ants,
birds, rodents), as well as on individual species. The pervasive topic
addressed in current research is identification of the patterns and mechanisms
of organism response to environmental variables, and the adaptive nature of
those responses relative to the environmental parameters unique to a desert
ecosystem.

Funding from the U.S. Department of Agriculture, National Science
Foundation, New Mexico Agricultural Experiment Station, New Mexico State
University and numerous other public and private agencies has provided the
strong, continuing support necessary to generate this extensive sclentific
record. The past and present investigators participating in research on the
Jornada Experimental Range and the College Ranch include representatives from
many disciplines at New Mexico State University, as well as visiting scientists
from the United States, Mexico, and abroad. Over 100 theses and dissertations
iavolving research at the Jornada and the College Ranch have been produced

since 1956, most of which have later appeared in scientific journals.



RESEARCH TOPICS

The following outline summarizes major topics of research conducted at the New
Hexico State University College Ranch and the USDA Jornada Experimental Range.
The outline s organized by discipline (zoology, animal science, etc.) and
progresses from intensive single species studies to more general subjects
encompassing community interactions and processes, and research and management
techniques within each discipline. Many topic categories include research
from“several disciplines (i.e. germination experiments have been conducted in
botany, range sclience, and agronomy) and are arbitrarily assigned a position
in the outline.
1. Botany
A. Single Species/Taxon

1. Yucca elata, Y. baccata (Liliaceae) - yucca

a. leaf photosynthesis.
b. morphology.
c. growth and reproduction.

2. Bouteloua erfopoda (Gramineae) - black grama: growth and
reproductive characteristics and response to grazing and
drought.

3. Panicum obtusum (Gramineae) - vine mesquite
a. biomass variation.

b. response to grazing.

4. Atriplex (c aceae) - fourwing saltbush:
reproduction.
5. Prosopis glandulosa (Mimosoideae) - mesquite: size variation

and density.



a. life history.

b. leaf senescence.

c. tissue water movements.

d. allocation of vegetative versus reproductive effort
associated with moisture amendment.

e. response to water stress associated with soil depth.

f£. primary production and carbon allocation.

. presence of nordihydroguairetic acid.

h. association with bush muhly.

7. Sphaeralcea coccinea, S. grossulaerifolia, S.

(Malvaceae) - globemallow: germination.

8. Chilopsis linearis (Bignoniaceae) - desert willow: vegetative

versus reproductive allocations.

9. Xanthocephalum sarothrae (Compositae) - snakeweed: biomass
varation.

10. Bryophyta: species list.

11. Gramineae: stem morphology; germination and seed
characteristics.

12. Nyctagineaceae: flowering habit.

Plant Communities

1. Plant community classifications, species listings, and
succession associated with soil types.

2. Relationships of plants to soil types and soil water-

potentials.



Root:shoot ratios.

4. Characteristics of C0; exchange and distribution of €3, Cc4,
and CAM plants.

5. Photosynthetic rate/leaf resistance associated with leaf
morphology.

6. Responses to nitrogen amendment, insecticides, herbicides,
drought, and defoliation.

7. Plant growth models.

8. Grass and forb demography.

9. Reproduction and growth in desert annuals.

10. Short-term water and energy flow.

11. Temporal variation in grassland community structure and
productivity, associated with presence or absence of grazing

12. Interaction of drought and grazing in desertification.

Germination

1. Germination characteristics of specific grasses, forbs and
shrubs.

2. CGermination/emergence rates from random soil samples.

3. Inhibition of grass germination by aqueous extracts of snake-
weed and creosotebush.

4. Germination and transplantation of desert species for use as
ornamentals.

Techniques

Point series sampling, pace transect, belt tramsects, dry weight

estimation, computer chart quadrat interpretation, and

photointerpretation.



11. Zoology
A. Single Spectes/Taxon ~ Diplopoda: Orthoporus ornatus millipede:
Iife history and phystology.
B. Single Species/Taxon - Insecta
1. Chirothrips falsus (Thysanoptera: Thripidae) - thrip: life

history and control on grass.

2. N

ophorus ¢

olinus (Coleoptera: Silphidae) - burying beetle:
feeding behavior.

3. Myrmecocystus carolae, M. depilis, M. mimicus, M. romainet,
M. mexicanus (Hymenoptera: Formicidae) - honey-pot ant:
thermal physiology.

4. Novomessor cockerelli, (Hymenoptera: Formicidae)

a. dessication,
b. foraging.

5. Pheidole spp. (Hymenoptera: Formicidae): distribution and
foraging.

6. Pogonomyrmex rugosus, P. occidentalis, P. desertorum, P.
californicus (Hymenoptera: Formicidae) - harvester ant.

a. densities.

b. foraging and territorfality.
c. seed selection.

d. response to predation.

e. dessication.

7. Formica perpilosa and Trachymyrmex smithi (Hymenoptera:
Formicidae): foraging ecology.

8. Xylocopa californica (Hymenoptera: Anthophoridae) - carpenter

bee: nesting and reproduction.



c.

9. Haematobia irrftans (Diptera: MHuscidae) - horn fly: host
location.

10. Tegeticula yuccasella (Lepidoptera: Incurvariidae) - yucca

moth: specificity to Yucca spp.
11. Tenebrionidae: seasonal activity patterns among
different species.
Insect Communities
1. Soil microarthropods and decomposition
a. termites: litter colonization and location; role in
decomposition, nutrient cycling and soil physics.
b. microarthropods and other decomposers: density and
diversity associated with moisture amendment, inhibitors,

and litter distribution; decomposition rates.

"~

Effects of girdling and boring insects (Bostrichidae) on

mesquite.

3. Variations in ant density and diversity associated with
habitat, vegetation, soil type; effects of herbicides;
desiccation rates.

4. Insect species associated with range grasses.

Single Species/Taxon - Reptilia and Amphibia

1. ‘Bufo cognatus, B. debilis, Scaphiopus hammondi (Bufonidae,
Pelobatidae) - toads: physiology and survival associated with
burrowing.

2. Ambystoma tigrinum (Ambystomatidae) - tiger salamander:

thermal physiology associated with habitat.

3. Phrynosoma cornutum, P. douglassi (Iguanidae) - horned lizard

a. water balance and thermoregulation.

b. feeding behavior.



4. Urosaurus ornatus (Iguanidae) - tree lizard: behavior.

Amphibian and Reptile Communities

1. Species list.

2. Density and diversity in lizard communities and anuran
communities assoclated with environmental variables.

Single Species/Taxon - Aves

1. Zzenatda macroura (Columbiformes: Columbidae) - mourning dove:
food habits.

2. Lophortyx gambelii and Callipepla squamata (Galliformes:

Phasfanidae) - Gambel's quail and scaled quail: physiology.
3. Athene cunnicularia (Strigiformes: Strigidae) - burrowing owl:

habitat, food and reproduction.

4. Chordeiles minor, C. acutipeanis Caprimulgiformes:

Caprimulgidae) - nighthawk: competition in 2 spectes.

5. Tyrrannus verticalis (Passeriformes: Tyrannidae) - western
kingbird: reproductive attributes associated with habitat.

6. Spizella atrovulgaris (Passeriformes: Fringillidae) - black-
chinned sparrow: behavior and reproduction.

Bird Communities

1. Density and diversity; structure.

2. Speciles list.

3. Mobbing behavior.

4. Response to chemical brush control

Single Species/Taxon - Mammalia

1. Dipodomys spectabilis, D. merrami, D. ordii (Rodentia:
Heteromyiidae) - kangaroo rat
a. reproduction.

b. burrow environment.
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III.

c. physiology.

d. response to brush control.

e. food habits.

f. effect on grassland community.

2. Chaetodipus intermedius, C. penicillatus (Rodentia:

Heteromyiidae) - pocket mouse: habitat, physiology, behavior.
3. Neotoma albigula, N. micropus (Rodentia: Cricetidae) -
woodrat: distribution of 2 species by habitat.
4. Onychomys leucogaster (Rodentia: Cricetidae) - grasshopper
mouse: activity patterns.
S. Lepus californicus (Lagomorpha: Leporidae) - black-tailed
jackrabbit: food habits.
6. Canis latrans (Carnivora: Canidae) - coyote: food habits.
7. Antilocapra americana (Artiodactyla: Antilocapridae) -
pronghorn: habitat and distribution.
I. Mammalian Communities: Rodentia
1. Composition, changes in density and diversity associated with
precipitation, vegetation, and rodenticides.
2. Habitat selection.
Soil Microbiology
A. Survey of aerobic spore-forming bacteria.
B. Microbial degradation of protein amendments.
C. Microbial response to herbicide treatments.
D. Soil repiration rates.
Range and Animal Sciences
A. General
1. Growth and germination characteristics of grass species;
responses to various grazing systems.

16



2. Use of non-grass plants for supplemental livestock feed.

3. Determination of plant volume for stocking level.

4. Grass responses to defolfation, fert{l{zation, and burning.

5. Plant spectes utilized by cattle; nutritive value, composition
and availability of forage specles.

6. Water retentfon structures to increase available sofl mofsture.

7. Generalized plans for rangeland management; modeling of grazing
management systems.

Control of Brush and Toxic Plants

1. Growth characteristics, distribution, toxicity, and assoctated
management directives for toxic plants.

2. History of invasion of brush and weed species and associated
management practices.

3. Techniques and effectiveness of chemical and mechanical control
measures for creosotebush, mesquite and tarbush.

4. Techniques and effectiveness of environmental modification and
grass reseeding following brush eradication.

Livestock Management

1. Performance of Hereford, Brangus, Santa Gertrudis, and cross-
bred cattle on semidesert ranges.
a. milk production.
b. calving interval.
c. reproductive output.
d. postweaning growth.
e. feedlot performance.
£. carcass quality.

2. Genetic defects in Hereford cattle; genetic selection systems

in cattle breeding.



3. Livestock behavior.
a. forage selection and use efficiency.
b. activity patterns associated with water, salt, and
seasonally varying forage distribution.
4, Cattle nutrition and associated blood biochemistry.
a. seasonal nutrient status for protein, phosphorus, calcium
and vitamin A.
b. seasonal micronutrient status.
c. effects of nutrient supplementation,
d. digestability of various forage plants.
Abiotic
A. General-geographical maps, soil maps, climate data.
B. Geology
1. Geomorphology and hydrology of Jornada del Muerto basin.
2. Stratigraphy of surrounding mountains.
3. Quarternary origins of current geologic formations.
C. Soils
1. Relationship of soil moisture to precipitation, soil profile,
and landscape position.
2. Soil composition and moisture characteristics associated with
various vegetative communities.
3. Correlations between organic carbon and C,CO,, Mg, and Ca.
4. Description and origin of carbonate impregnated k-horizon;
morphology of argillis horizon.
5. Relationship of soil development to horizon age.

6. Soil movement associated with dune formation.



vi.

VIII.

Historical
A. Prehistoric and historic sites on seismic clearance transects.

B. Historical narratives for the Jornada and College Ranch.

C. Reports of early (pre-1900) exploratory expeditions in area.

IBP Research

Much information contained in the various IBP reports has been
published and {s described in the appropriate topic section. Many of
the technical reports are available only through individual authors.

A. Desert Site

1. Annual reviews of research.

2. TIndividual reports on arthropods, decomposition, meteorological
data, plant distributions, productivity and phenology, and seed
germination potentials.

3. Reports integrating data from all IBP Desert Sites and
synthesizing generalized models for desert ecosystem dynamics.

B. Crassland Site

1. Annual reviews of research.

2. Individual reports on primary production, arthropod, rodent,
and bird communities, and decomposition.

3. Reports integrating data from all IBP Crassland Sites and
synthesizing generalized models for grassland ecosystem

dynantcs.



KEYWORD LIST

The following set of keywords have been used to identify the major
features of each citatfon. A computerized bibliographic search program is
employed to retrieve and display citations associated with a given set of
keywords.

A current citation index and the keyword searching programs are
maintained on computer files at the Long Term Ecological Research Data
Management Office at New Mexico State University. A supporting reprint

collection 1s also maintained for reference use by interested investigators.

AMPHIBIAN COMMUNITY
ARCHAEOLOGY CREOSOTE
ARTHROPODA DECOMPOSITION
ARTIODACTYLA DEMOGRAPHIC
AVES DESERT

BEHAVIOR DISEASES
BIOCHEMICAL DISSERTATION
BIOMASS DISTRIBUTION
BLOOD DROUGHT

BOOK (BIO) ENERGETICS
BRUSH-CONTROL EVAPOTRANSPIRATION
BRYOPHYTA FERTILIZERS
CARBON FLORAL
CARBON-DIOXIDE FOOD HABITS
CARNIVORA FUNGI

CATTLE GENETICS
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GEOLOGICAL
(BLACK) -GRAMA
GERMINATION
GRASSLAND
GRAZING
HERBICIDE

HISTORY

* HYDROLOGIC

INSECT
JORNADA-EXP . -RANGE
LAGOMORPHA

LIST

LITTER
MANAGEMENT
MASTERS-THESIS
MESQUITE
METABOLISM
METEOROLOGICAL
MICROBIAL

MODEL
MORPHOLOGICAL
(BUSH)-MUHLY
NESTBOXES
NEW-MEXICO-STATE
NITROGEN

NUTRIENTS
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NUTRITION

PARASITES

PESTICIDES

PHENOLOGY

PHOTOSYNTHESTS

PHYSTOGRAPHIC

PHYSTOLOGICAL

PLANTS

POPULAR ARTICLE

PRECIPITATION

PREDATION

PRODUCTIVITY

PROTEIN

RANGELAND

REFEREED-JOURNAL

REPRODUCTIVE
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REVIEW

RODENT
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TECHNICAL-BULLETIN
TECHNIQUE
TEMPERATURE
THALLOPHYTA

THERMAL-REGULATION
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TROPHIC
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VERTEBRATA
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KEYWORD ~ CITATION INDEX

The following summary gives the identiffcatifon numbers (from the

appended bibliography) of all citatfons associated with each keyword.
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230 232
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DECOMPOSTTION

36 66 106 117 241
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DEMOGRAPHIC
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DESERT
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DISEASES
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DISSERTATION
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DISTRIBUTION
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