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V(A). Planned Program (Summary)

1. Name of the Planned Program
Program # 1

Global Food Security and Hunger

Reporting on this Program

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA
Code

Knowledge Area %1862
Extension

%1890
Extension

%1862
Research

%1890
Research

5%102 Soil, Plant, Water, Nutrient Relationships 5%

6%201 Plant Genome, Genetics, and Genetic
Mechanisms 6%

6%202 Plant Genetic Resources 6%

14%203 Plant Biological Efficiency and Abiotic
Stresses Affecting Plants 14%

6%204 Plant Product Quality and Utility
(Preharvest) 6%

5%205 Plant Management Systems 5%

4%211 Insects, Mites, and Other Arthropods
Affecting Plants 4%

6%212 Diseases and Nematodes Affecting Plants 6%
10%213 Weeds Affecting Plants 10%

1%215 Biological Control of Pests Affecting Plants 1%
2%216 Integrated Pest Management Systems 2%

10%301 Reproductive Performance of Animals 10%
10%302 Nutrient Utilization in Animals 10%
10%305 Animal Physiological Processes 10%

2%306 Environmental Stress in Animals 2%
3%307 Animal Management Systems 3%

Total 100%100%

V(C). Planned Program (Inputs)
1. Actual amount of FTE/SYs expended this Program

Year: 2014
1862 1862

Extension

1890

Research

1890

Plan 3.0 0.06.60.0
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0.0 28.9 0.05.5Actual Paid
Actual Volunteer 0.0 0.0 0.0 0.0

2. Actual dollars expended in this Program (includes Carryover Funds from previous years)

ResearchExtension

Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen

1890 Matching

1890 All Other

1862 Matching

1862 All Other

1890 Matching

1890 All Other

1862 Matching

1862 All Other

374958

3749580

0 0

0

0 2456537 0

2456537 0

0 0

V(D). Planned Program (Activity)
1.  Brief description of the Activity

NMSU AES researchers have developed an in vitro production system for GroEl, a bacterial protein
hypothesized to aid in curtovirus transmission in onions, and also purified curtovirus capsid proteins. The
scientists are now ready to study the interactions between these two components, which will help protect
the onion industry in New Mexico.
 
Researchers have clarified the taxonomy of a pathogenic fungus of clover that produces the toxins
slaframine and swainsonine. They have changed the genus of the fungus to Slafractonia, since the fungus
produces the similarly named toxin; they also showed that the fungus is not closely related to any other
fungal genera. They developed a transformation system for this fungus and demonstrated its efficacy
using a gene-silencing system. They have used the nucleic acid sequence of an Undifilum species to 
initiate projects to characterize polyketide synthases from Undifilum and assess the functionality of one of
those enzymes in the swainsonine biosynthetic pathway.
 
The NMSU alfalfa cultivar, NuMex Bill Melton, was developed for hay production in arid and semiarid
environments of the southwestern U.S. that possess both abundant and limited irrigation capabilities. Seed
of this cultivar is being commercially produced as part of an exclusive release agreement between the
New Mexico Agricultural Experiment Station and a member of the alfalfa seed industry. In 2014, our
industry cooperator in California produced certified-class seed of NuMex Bill Melton, which should be
available for sale to farmers in 2015.
 
NMSU scientists employed DNA marker assisted selection (MAS) to transfer 10 DNA markers from an
experimental alfalfa population into different elite cultivar backgrounds over two generations. These
markers were previously determined to be associated with alfalfa forage yield and root biomass
productivity during drought stress. These MAS-derived populations were evaluated in 2011-2013. Results
suggested that marker assisted selection impacted alfalfa productivity in all three cultivar genetic
backgrounds. The highest yielding second-generation MAS population derived from each cultivar in the LI
study was also identified as the top performing population in the NI study indicating that  DNA marker
assisted breeding approaches can be used to develop alfalfa cultivars with improved forage productivity in
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both drought-prone and well-watered environments. In 2014, phenotypic selection for plant vigor was
practiced in 10 high yielding populations in the LI study. One hundred plants from each population were
placed under cage isolation and seed was generated for regional evaluation, including new alfalfa variety
trials planted in NM and CA in fall 2014.
 
QTL analysis was conducted within two alfalfa mapping populations grown under water-stressed field
conditions. Among 25 QTL identified, each impacted forage yield by 3 to 7 percent, and three QTL. were
located in close proximity to the ERECTA gene. This gene has been demonstrated to influence multiple
traits associated with water-use effiiciency in the model plant, Arabidopsis, and our results suggest that it
may also be responsible for the yield effects noted in alfalfa during drought stress.
 
Collaborating with colleagues in Korea and China, NMSU scientists were able to produce whole-genome
sequences of chile pepper (Capsicum). Both manuscripts provide excellent resources to the plant science
community, and are aiding in plant breeding projects. The NMSU program has used the information to find
candidate resistance genes for Verticillium wilt resistance.
 
Researchers have completed work on the egg laying behavior of the invasive stink bug, Bagrada hilaris.
Their research documents that this is the first known species of the 5000 worldwide that lays its egg singly
in the soil and then buries it. This has major implications for the management of this pest species,
particularly in regard to biological control, sampling, and overall management.
 
NMSU scientists continue work on the seasonal phenology of the alfalfa weevil, completing a project on
the comparative development of the alfalfa weevil strains in the laboratory. This work is the first to
compare the development of all three U.S. strains under identical environmental conditions. It also
compares individual feeding potential among late-instar larvae.
 
Researchers completed a field study on the species composition and seasonal development of flea
beetles associated with chile. These insects are important early season defoliators of chile and no
information is available on these pests in the state. They also completed a feeding choice test by the
beetles of chile and two weed species (Wright ground cherry and silverleaf nightshade) and found that the
beetles prefer the weeds over chile, particularly Wright ground cherry.
 
Researchers completed research on the seasonal development of the beet leafhopper (vector of curly top
virus) on weed host species. Another two-year project evaluated desert plant hosts to determine
development of beet leafhoppers on these species as non-agricultural hosts. These projects provide us
with a better understanding of the number of generations and timing of life stages of the beet leafhopper in
New Mexico, as well as an evaluation of environmental factors that potentially influence leafhopper
abundance.
 
Researchers at the Farmington Agricultural Science Center (ASC) have shown that weed control in field
corn, roundup ready alfalfa, dry beans, sunflowers, and small grains with preemergence herbicides, with
irrigation being controlled properly without inducing leaching, that postemergence herbicides may not need
to be applied. This scenario also applied to most crops researched at the ASC for broadleaf and grass
weed control.
 
Findings show successful horn fly control in an insecticide treated group, with weekly averages ranging
from 2.89 to 64.56 flies per animal. Naturally-occurring horn fly populations observed on an untreated
control group ranged from 192.34 to 502.88 flies per animal. Data collected from GPS-derived inferences
on animal activity show that animals in the untreated control group travelled on average 0.592 km / day
more than their insecticide treated counterparts. In addition, the amount of time spent devoted to grazing in
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the untreated control group was reduced by 54.05 min/day. Further assessments of behaviors influenced
by the presence of horn flies as well as assessing reproductive performances in these animals are
currently in progress. Mature cows under naturally-occurring hornfly populations altered their behavior,
increasing the amount of time spent devoted to high energy fly avoidance activities ultimately decreasing
the reproductive performance of those animals.
 
Since 2005, sorghum grown for silage has increased 75% and statewide production has nearly doubled
over the past several years from 210 to 400 thousand tons. This indicates that producers are learning of
the benefits of forage sorghum, particularly the water-saving benefits that allow for money savings and
disaster prevention. In addition, milk production in New Mexico has increased 17% over the same period,
indicating that increased feeding of sorghum silage has not negatively impacted milk production as some
feared. Producers have been educated on best management practices of forage sorghums and corn in
limited irrigation situations and their knowledge has been increased significantly about such systems. It is
evident that awareness of the urgency to produce more water-conserving crops has been increased as the
landscape has changed, particularly in eastern New Mexico, to include more irrigated sorghum crops (both
silage and hay). This has only been strengthened due to extreme droughts in 2011-2014. The variety
testing program is used to evaluate variety and hybrid adaptation to both irrigated and dryland growing
scenarios in eastern New Mexico. Use of better-adapted varieties allows growers to utilize their resources
more efficiently and leads to economic savings. Particularly, more efficient water and nitrogen utilization
contributes to conservation efforts and sustainable agricultural production.
 
Requests for variety information are on the rise, especially with respect to forage and grain sorghums,
which are gaining popularity in silage and dryland grain production systems that are hindered by limited
water quantities and droughts. Multi-year results indicate that conventional forage sorghums can out-yield
corn under restricted irrigation. Dry matter produced per unit of irrigation water is greater for conventional
forage sorghums than for corn at restricted irrigation rates. However, corn is more affected by in-season
rainfall and this variable determines how well corn competes with conventional forage sorghum in any
given year. Forage sorghum is more consistent in its productivity regardless of year. Results have also
indicated that on-farm inputs can be reduced by 25% without any detriment to productivity of the forage
sorghum silage crops grown with restricted amounts of irrigation. Data from the second phase of this
project are now being analyzed further and results from the first phase have been written into manuscript
form for refereed journal and extension publications. Results have been presented at appropriate
agricultural meetings and seminars. All annual warm- and cool-season forage variety testing programs
were carried out from fall 2013 to fall 2014 with success despite extremely dry growing conditions. Results
have been presented in research station reports, at field days, and at grower meetings throughout the
year. The statewide Corn and Sorghum Performance Report has been compiled which includes corn and
sorghum test results from the various Agricultural Science Centers across the state.
 
Forage sorghum variety trial plots have been expanded at the Los Lunas Agricultural Science Center. A
second year of studies was completed in late 2012 investigating the effects of ultra-low irrigation and
dryland systems on corn and sorghum grown for grain. This project is irrigated via subsurface drip tapes
and allows for multiple water treatments to be applied to the two crops (along with 2 varieties each and 2
seeding rates). It focuses on when and how much water is needed at different growth stages in order to
utilize the low amounts most effectively. Results indicate that both corn and sorghum can be relatively
productive with minimal amounts of water, with corn requiring slightly more to be economical. Grain
sorghum is the most advantageous under true dryland (non-irrigated) conditions, but even small amounts
of irrigation added to the system quickly makes corn just as competitive from a yield standpoint. This work
is encouraging in that adequate yields were obtained with low irrigation both years in perhaps the worst
two drought years on record for the Clovis station.
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Preliminary data from alfalfa planting date studies suggests that currently recommended late summer
seedings of semi- and non-dormant alfalfa may lead to reduced yield in the next year compared to late
spring or mid-summer seedings. If 5% of New Mexico's alfalfa growers selected the highest yielding alfalfa
variety over the lowest yielding variety within a region, the return would be approximately $1.7M annually.
 
Over 5-years of data has contributed to our understanding of the challenges of growing grapes in
Northwest New Mexico. Major recommendations include promoting good site selection to avoid frost
pockets and selecting cultivars capable of producing grape crops after spring frost events (predominantly
hybrid grape cultivars).
 
Several hops cultivars have been trialed in northwestern New Mexico. "Cascade" hops show most promise
for standard hops. Neomexicanus hybrids are also receiving some attention and continue to be evaluated.
The experimental trial trellis was retrofitted (raised) and is cabled more appropriately to demonstrate small-
farm scale production. A survey of New Mexico brewers also has helped identify production and marketing
bottlenecks.
 
Three Navajo communities are participating in a pilot community-garden-based wellness intervention. An
IRB-approved survey instrument is tracking nutrition and gardening habits/behavior change.
 
The onion industry in New Mexico and the United States is valued at farm gate annually at 50-60 million
dollars and 900-1000 million dollars, respectively. The potential impacts of NMSU's research on IYS and
thrips are the offsets of yield reduction caused by IYS and onion thrips and the cost of chemical control of
thrips. The potential economic impacts of this research could be 10-15% of the current farm-gate value
that is estimated to be lost due to injury from IYS and onion thrips. In addition, the cost of chemical control
of thrips, which is estimated at $7.5-12 million, could be saved with the availability of a thrips-tolerant onion
cultivar.
 
By enhancing the ability of local growers to have product during more of the year, they may be able to
pursue additional markets, including school lunches and year-round farmers' markets. High tunnels used in
this research are relatively inexpensive to build, and rely only on sunlight to build up heat inside of the
tunnel. Producers need reliable information on which crop cultivars will produce well in their region. Some
strawberry cultivars available in seed and nursery catalogs will do fine in other parts of the country, but will
fail in northern New Mexico because of climate and soil differences. Results from our studies show which
cultivars grow well in our region.
 
Jujubes, an important crop in China for thousands of years, could become an alternative tree fruit crop in
northern New Mexico where traditional tree fruit crops such as apple and peach lose their crop in many
years because of late spring frosts. Jujubes flower later, thus avoiding late spring frosts, producing a crop
essentially every year. Our research will provide cultivars adapted to northern New Mexico.
 
Research by NMSU scientist has resulted in the identification, testing, and validation of a low-cost
approach to codling moth management for small-scale growers and home gardeners, practical approaches
to integrated management of squash bug, and verification that mating disruption is feasible for controlling
peach tree borer in the very small orchards typical of New Mexico. Research on organic management of
Bagrada bug is on-going; however, the initial results are being used not only in New Mexico, but also by
organic growers in California.
 
A laboratory study was repeated to determine the effects of decreasing soil moisture on persistence in
weed seedbanks. Artificial soil seedbanks were maintained for 35 days at the soil matric potentials of 0
kPa, -30 kPa, -60 kPa, 180 kPa. Weed species studied included Amaranthus palmeri, Echinochloa colona
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and Setaria pumila, which are common weed species in agricultural fields in New Mexico. Using
techniques that monitor activities of anaerobic soil microorganisms, it was determined that soil seedbanks
at 0 kPa became anoxic. Despite these potentially harmful conditions, weed seed viability was maintained.
Persistence in weed seedbanks decreased with decreasing soil matric potentials from -30 kPa, -60 kPa,
180 kPa. Exit from seedbanks at lower moisture levels was primarily due to germination. These results
indicate that weed seeds are capable of persistence in saturated soils, which are prevalent in agricultural
systems using flood irrigation technologies.
 
NMSU researchers have found that dexamethasone treatment resulted in decreased serum cortisol and
increased serum insulin, glucose, and IGF-I concentrations in sheep. Dexamethasone treatment resulted
in a brief period of maternal insulin insensitivity during embryo elongation and point to the need for
additional research on effects of maternal insulin resistance on postnatal growth performance of offspring.
 
Irregularities in placental development (i.e., placentation) occur early in gestation and are a fundamental
cause of pregnancy loss in livestock, causing a serious economic drain on producers, with an average lost
to the producer of greater than $600. Improving livestock fertility is paramount for efficient agricultural
productivity and sustainability of food supplies. Establishment of functional fetal and placental circulation is
one of the earliest events during embryonic development and proper placental vascular development is
extremely important for fetal growth and survival. A comprehensive understanding of the subcellular,
molecular mechanisms involved in vascularization and growth of the placenta will help reveal causes of
poor fertility and provide fundamental knowledge to improve reproductive success in livestock. Impacts
from our studies include the generation of essential knowledge with respect to factors regulating
trophoblast cell proliferation and survival in concert with driving vascularization of the placenta to improve
food-animal management. Research leading to improvements in livestock productivity helps not only the
farmer and rancher but increases the world's food supply. We have demonstrated that the C-X-C
chemokine receptor 4 (CXCR4) and it ligand, (C-X-C motif) ligand 12 (CXCL12) are up regulated in
endometrium and trophoblast cells during early pregnancy in sheep. We also established the specific
localization of CXCL12 and CXCR4 in fetal and uterine tissues during early gestation, which we published
in 2014. Greater CXCL12 protein immunoreactivity was observed in the trophoblast cells compared to
maternal luminal epithelium on days 16-30 of gestation. CXCR4 expression did not appear to change
throughout early gestation. The increase of CXCL12 in fetal trophoblasts suggests that CXCL12 plays a
role in communication at the fetal-maternal interface. Because CXCL12 promotes proper invasiveness and
increases cell proliferation in human trophoblast cells, it is probable that it has similar functions in sheep.
Our group also observed increased expression of select angiogenic and growth factors in trophoblast cells
treated in vitro with CXCL12, suggesting CXCL12 influences growth and vascularization. We propose
CXCL12/CXCR4 signaling plays a role in maternal-fetal communication and possibly contributes to fetal
attachment and subsequent placentation. Further, CXCL12 promotes recruitment of select white blood
cells into human decidual tissues. These reports, suggest that similar recruitment of immune cells may
occur in livestock. To our knowledge, this is the first report characterizing localization of CXCL12 in uterine
and fetal tissue of ruminants during early gestation, thus providing new insights into the importance of this
chemokine during attachment and placental development. Results from these studies have expanded our
understanding of how CXCL12/CXCR4 signaling is affecting early pregnancy in livestock.
 
Sugarcane aphid will likely be found in New Mexico in the next year and will present challenges in
management in sorghum. Fields in eastern New Mexico were monitored periodically for sugarcane aphid
so that when found appropriate steps can be taken to allow registration of an effective insecticide. Host
plant susceptibility of glandless cotton to insect pests was evaluated and while it has been found to be
more susceptible to a number of insect pests in the field and the lab to date we have not seen any impacts
on yield suggesting that it might be a good fit in New Mexico where it can be used to produce high value
seed that is not toxic to humans or other non ruminant mammals.
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NMSU scientists demonstrated that feedlot cattle supplemented with supplemented with zilpaterol
hydrochloride do not have greater requirements for ruminally degradable protein in diets to maximize
performance.  Also, our research demonstrated that supplementation of capsaicin does not reduce
inflammation in growing cattle exposed to an endotoxin.
 
Data mining of 4 years worth of livestock GPS data sets collected between 2004-2008 was conducted. We
learned that cattle establish short term (20 days) rotational grazing patterns in seasonally grazed
rangeland pastures. Rotation parameters (pixel residence time, return interval, and revisit rate) are
influenced by: a) non-forage factors such as distance to fences, roads, and drinking water; and b) forage-
related factors such as plant phenology (green-up) stage and availability of herbaceous vegetation (per
capita forage allowance). This same effort also looked at the influence of short term forage availability on
day vs. nightime movement patterns of nursing cows in the weeks immediately following calving. We found
that higher levels of forage allowance lead to higher levels of nighttime activity and that such activity is
associated with lighter calf weaning weights.
 
To introduce desirable traits and genes from Pima to Upland and Acala cotton, extensive interspecific
introgression breeding has been practiced in the program on a yearly basis. Furthermore, selections have
been made in intraspecific hybrid populations. As a result, numerous introgression lines (ILs) or advanced
breeding lines have been developed and tested. In 2014, 700 ILs were grown in progeny rows and tested
for agronomic and fiber quality traits, while 650 lines were established from a multi-parent advanced
generation inter-cross (MAGIC) population and also grown in progeny rows and tested for agronomic and
fiber quality traits. Replicated field tests will be performed on the IL and MAGIC populations in 2015 for
further selection for high yield, fiber quality and stress tolerance traits and for genomewide mapping of
quantitative trait loci (QTL). Three other progeny row tests (one on 440 another on 480 glandless lines and
the third on 140 single plant selections advanced from 2013) were conducted in 2014. Many promising
lines (i.e., glandless, Acala 1517 and Pima) in 2013 for high yield, fiber quality and stress tolerance were
divided into 8 replicated field tests in 2014. Desirable lines selected from 2014 will be advanced to
replicated field tests in 2015. About 800 single plant selections were made in above tests and other
segregating populations and will be tested in progeny rows in 2015. Furthermore, 7 greenhouse tests were
also performed to evaluate cotton lines for Verticillium wilt and thrips resistance, and drought tolerance. In
addition, two national variety tests, a breeders' testing network test, a regional variety test, a regional high
quality test, and an official variety test were conducted to provide unbiased data to farmers, seed
companies, USDA and other breeders. Furthermore, 3 selected glandless lines were tested across the
Cotton Belt in 14 locations. A 3 acre seed increase for glandless cotton and a 2 acre seed increase for
Acala 1517-08 cotton were arranged. Data on lint yield, fiber quality, boll weight and lint percentage were
collected for statistical analysis. While data in yield and fiber quality for most of the field tests are not
available for analysis, major results can be summarized below:
1. Several new cotton breeding lines are promising as they appeared to out-perform the check Acala 1517-
08 in yield potential.
2. At least one glandless line is promising as it had comparable lint yield to Acala 1517-08 and may be
released as a new glandless cotton cultivar in 2015.
3. One Pima line, which outyielded a commercial Pima cotton cultivar by 20% when tested in 4 acres of a
local farm in 2013, had higher yield than the best commercial Pima cultivar by >20% in the National Pima
Variety Test in 2014. Seed increase will be arranged in 2015.
In summary, the NMSU cotton breeding program is continuing to make progress in further increasing
cotton yield and improving other traits, providing promising breeding lines in the pipeline for producers in
the southwest region. The use of these new products will significantly increase the net income for the New
Mexico producer through technology transfer and dissemination.
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NMSU scientists developed first recombinant inbred line (RIL) population in Pima cotton in the world for
linkage mapping and to identify QTLs for drought tolerance using candidate gene-based single strand
conformation polymorphism (SSCP) markers. Seedlings of the RILs were evaluated for plant height, fresh
shoot weight, fresh root weight, chlorophyll content, evapotranspiration, and leaf temperature in two
replicated tests in the greenhouse under 10% PEG treatment and control (water) conditions. Significant
genotypic differences were detected within the RILs, and all the traits were significantly and positively
correlated with one another except between fresh root weight and leaf temperature in one test. Based on a
linkage map comprised of 247 loci assembled onto 32 linkage groups, 14 QTLs on 11 chromosomes were
detected under the control or PEG conditions, each explaining 14 to 23.5% of the phenotypic variation.
Three chromosomes each carried two QTLs in the same regions, while 7 QTLs were consistent with
previous studies. Out of 63 SSCP-SNP markers that were significantly correlated with the traits studied, 19
from 14 genes were commonly correlated with more than one trait.
 
Agricultural Experiment Station scientists have demonstrated that alfalfa plants overexpressing the gene
encoding for an enzyme sucrose phosphate synthase (SPS) in alfalfa, results in increased biomass and
improved nodule function.  SPS catalyzes the synthesis of sucrose, which is the major form of
photosynthate used as a source of energy and C required for N assimilation. They have also shown that
overexpression of glutamine synthetase (GS), an enzyme catalyzing the first step in N assimilation, is also
accompanied by improved plant performance. The improved performance of the two sets of transformants
would suggest that for maximal performance both the C and N metabolic pathways have to be tweaked. 
The goal of the proposed research is to produce double transformants with the GS and SPS genes with
the reasoning that the expression of the two genes in the same plant will further improve plant
performance. These transformants, besides being analyzed for phenotypic characterisitics, will be
subjected to both transcriptome and metabolite analysis. Metabolic analysis of these three classes of
transformants could offer insight and point to other genes that would be more appropriate targets for
modulation to obtain the desired phenotype. Moreover, the analysis may give us leads as to the preferred
organ where the expression should be modulated to obtain the desired traits.
 
Bovine Respiratory Disease Complex (BRDC) contributes to over 1.1M cattle deaths and an economic
loss that exceeds $692M in the US each year. BRDC is the single largest cause of all natural cattle deaths
(24.8%) since 1991 and is responsible for over 46% of all weaned dairy heifer deaths. Cattle are
predisposed to BRDC due to their genetic, immunological and environmental backgrounds. Despite the
availability of vaccines, the prevalence of BRDC has not been reduced. The New Mexico calf trial was
started in August 2011, and sample collection finalized in August 2012. Roughly about 900 samples have
been collected from BRD and control animals which are currently being analyzed. Calves are anticipated
to enter herds as heifers beginning Fall 2013 and will be monitored for performance during 1st lactation.
The extension component of the BRD CAP has achieved a number of milestones this year including the
development of a website (http://BRDComplex.org) and a dairy risk assessment tool prototype,
(http://dcbsp.ucdavis.edu/t2). We have worked to develop linkages with the USDA members of regional
project NC1027 (An Integrated Approach to the Control of Bovine Respiratory Disease), personnel at the
National Animal Health Monitoring System (NAHMS), and have started to leverage the BRD CAP effort in
an attempt to secure additional funding for projects with complementary aims. A number of presentations
and publications were presented at various scientific, veterinary, and producer venues (Plant and Animal
Genome, 5th BVDV Symposium, American Association of Bovine Practitioners, Academy of Veterinary
Consultants, Beef Improvement Federation, National Beef Cattlemen's Association Cattlemen's College,
National Beef Cattle Evaluation Consortium webinar, county-based animal health extension meetings) to
introduce the concept of the BRD CAP and discuss the value proposition of including BRD as a trait in
selection indexes (see http://www.brdcomplex.org/Links/Links.html for a full listing of presentations,
papers, abstracts, papers and press).
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Western Pecan Growers Association Conference: More than 300 attendees were at the WPGA
Conference.  They came from states across the US pecan growing belt and Mexico. Ninety percent of the
respondents to the post conference survey said that the WPGA conference met their expectations.
Western Pecan Production Short Course:  More than 30 growers were in attendance from New Mexico,
Arizona, California, Texas, and Mexico.  Even one attendee from Alabama was there (and he was at the
previous pecan short course in 2012 too).  As in 2012, fully 100% of those who filled out the post-short
course survey indicated that the 2014 pecan short course met or exceeded their expectations and that
they learned valuable pecan production information at the short course, which they plan to incorporate this
information into their orchard operations.
 
Surveys were distributed during some strategic statewide conferences to evaluate the impact of Extension
programming related to integrated field crop production and management. More than 90% of respondents
indicated that they were satisfied with the NM Cotton Conference and gained new knowledge that will help
them in their practices. Also, >80% of the clients attending soil health presentations have expressed
interest in using either cover cropping, green manure, or organic amendments for soil health improvement.
 
Indian Livestock Days began in the 1970s and was initially called "All Indian Livestock School". Today this
event is called NM Indian Livestock Days. It was discontinued in 1978 and reestablished in 1985, at the
request of tribal livestock producers. Why is New Mexico Indian Livestock Days unique? Agent strongly
believes it is the diversity of the people in general. The surrounding pueblo tribes as well as the Navajo
tribal members face many challenges raising livestock.  For example, there is not enough land, nor food on
the land and most importantly lack of water. Uniquely these tribal farmers raise their livestock with
traditional values therefore the land and the animals have traditional value and teachings.  With that being
said, raising livestock means much more to them than the average cattleman. The grassroots program is
driven by clientele needs and interest. The planning committee consists of Extension Agents which
services the Native American population in the following counties: McKinley, San Juan, Sandoval,
Bernalillo, Valencia, Socorro, Otero and Cibola as well as tribal members of the various tribes in New
Mexico, and Extension State Specialists. NM Livestock Days is an annual event for producers in NM, it
benefits local and tribal producers and everyone is welcome to attend.  The agents, specialist, farmers and
ranchers meet consistently six months before planning the event based on the needs of the Native
American producers.  A request from attendees has been for hands-on breakout sessions on various
topics these workshops are rotated so everyone has a chance to attend them. A website was developed
for Indian Livestock Producers, this site contains information for the Native producer.  We also post
presentations from past years events. Hands on programs are extremely important to the attendees, so we
have started having several different hands on type sessions for the attendees to rotate through.  We
started with just a half a day on these types of sessions and are now spending a whole day on hands on
learning.  "It's easier to give a cow a shot then look at a picture or someone telling you how to do it"
according to a producer from the Navajo Nation. Some of our hottest topics this year were Fire Wise (fire
management around your home and ranch), BQA Chute side - this covered hands on actives related to the
BQA certification, Labatt Food Services also conducted a workshop on Native Beef and what they were
looking for from producers and the quality of meat and animal they were interested.  Other topics included
drought management, USDA/NRCS programs and assistants available to Native producers, Wolf update
and Sheep and goat management.
 
2014 was the 5th year the winemaking workshop and class was offered.  The workshop/class is popular
with students, interested community members, hobby winemakers and people who want to start a
commercial business.  There were 15 students enrolled that took the class for credit under AgEcon 458
and 7 people from the community as workshop participants. A person can learn the basics of winemaking
and marketing and go on for more training, but some discover that winemaking is not for them after all and
give up the idea of wanting to own a commercial enterprise, which saves much time and money.  With the
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vineyard at Fabian Garcia maturing grapes are now available and greatly enhance the winemaking
experience. This workshop is the only hands on teaching available in southern New Mexico.
 
The NM-ALIRT and Syndromic Surveillance program is modeled after a similar program in Arizona. The
Extension Specialist was able to organize, develop materials, secure funding, purchase equipment and
identify veterinarians willing to participate in this program. He then organized and hosted the first NM-
ALIRT conference in 2007 held in Albuquerque, NM. Since its humble beginnings, the program has now
expanded to include reporting veterinarians in Arizona and Texas, and also has a web- based reporting
surveillance component. This program is being evaluated by the USDA National Surveillance Unit for
expansion into a national livestock health surveillance system. He has presented this program at several
national meetings as a model for other states to follow. This program is now involved in Agribioterrorism
classes being taught on the NMSU campus to FBI agents from all over the United States.
2.  Brief description of the target audience

The target audience includes: ranchers, feedlot operators, dairy producers. small/medium/large-scale
agricultural operations, business, associations, cooperatives, consulting firms and collectives that might or
might not be defined as a farm under the USDA economic return criteria, but are land owners, managers,
consultants, or students who wish to improve agricultural production and efficiency. Other audience
participants include Extension agents, other agricultural specialists, pesticide applicators, Master
Gardeners and garden clubs, youth (4H, Future Farmers of America and other groups) and the general
public.

3.  How was eXtension used?

eXtension was not used in this program

V(E). Planned Program (Outputs)

1.  Standard output measures

Direct Contacts
Youth

Direct Contacts
Adults

Indirect Contacts
Adults

Indirect Contacts
Youth2014

0 0 0 0Actual

2014
0

2.  Number of Patent Applications Submitted (Standard Research Output)
Patent Applications Submitted

Actual:
Year:

Patents listed

3.  Publications (Standard General Output Measure)

Number of Peer Reviewed Publications
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Extension Research Total2014

15 92 107Actual

V(F). State Defined Outputs

Output Target

Output #1

● The specific output measures will vary according to the specific project being monitored. The
development of research procedures and technology, training of students, publishing research
papers, and disseminating research results via educational workshops, conferences, and
Extension media are important outputs for the various projects falling under this planned
program.

Output Measure

Year Actual
2014 0
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

O. No. OUTCOME NAME

# of trained professionals1

# of improved animal varieties2

# of research publications3

# of methods, technology, and animal varieties adopted by public and private sectors4

# Extension publications5
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1.  Outcome Measures

# of trained professionals

Outcome #1

2.  Associated Institution Types

● 1862 Research

3a.  Outcome Type:

Change in Action Outcome Measure

3b.  Quantitative Outcome

Year Actual

2014 15

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

What has been done

Results

4. Associated Knowledge Areas

KA Code Knowledge Area
201 Plant Genome, Genetics, and Genetic Mechanisms
202 Plant Genetic Resources
203 Plant Biological Efficiency and Abiotic Stresses Affecting Plants
204 Plant Product Quality and Utility (Preharvest)
205 Plant Management Systems
211 Insects, Mites, and Other Arthropods Affecting Plants
212 Diseases and Nematodes Affecting Plants
213 Weeds Affecting Plants
215 Biological Control of Pests Affecting Plants
216 Integrated Pest Management Systems
301 Reproductive Performance of Animals
302 Nutrient Utilization in Animals
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305 Animal Physiological Processes
306 Environmental Stress in Animals
307 Animal Management Systems

1.  Outcome Measures

# of improved animal varieties

Outcome #2

Not Reporting on this Outcome Measure

1.  Outcome Measures

# of research publications

Outcome #3

2.  Associated Institution Types

● 1862 Research

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Actual

2014 92

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

What has been done

Results

4. Associated Knowledge Areas

KA Code Knowledge Area
201 Plant Genome, Genetics, and Genetic Mechanisms
202 Plant Genetic Resources
203 Plant Biological Efficiency and Abiotic Stresses Affecting Plants
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204 Plant Product Quality and Utility (Preharvest)
205 Plant Management Systems
211 Insects, Mites, and Other Arthropods Affecting Plants
212 Diseases and Nematodes Affecting Plants
213 Weeds Affecting Plants
215 Biological Control of Pests Affecting Plants
216 Integrated Pest Management Systems
301 Reproductive Performance of Animals
302 Nutrient Utilization in Animals
305 Animal Physiological Processes
306 Environmental Stress in Animals
307 Animal Management Systems

1.  Outcome Measures

# of methods, technology, and animal varieties adopted by public and private sectors

Outcome #4

Not Reporting on this Outcome Measure

1.  Outcome Measures

# Extension publications

Outcome #5

2.  Associated Institution Types

● 1862 Extension

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Actual

2014 15

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
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What has been done

Results

4. Associated Knowledge Areas

KA Code Knowledge Area
205 Plant Management Systems
211 Insects, Mites, and Other Arthropods Affecting Plants
212 Diseases and Nematodes Affecting Plants
213 Weeds Affecting Plants
215 Biological Control of Pests Affecting Plants
307 Animal Management Systems

V(H). Planned Program (External Factors)

External factors which affected outcomes
● Natural Disasters (drought, weather extremes, etc.)

● Economy

● Appropriations changes

● Public Policy changes

● Government Regulations

● Competing Public priorities

● Competing Programmatic Challenges

Brief Explanation

See above.

V(I). Planned Program (Evaluation Studies)

Evaluation Results

The majority of adult program evaluations carried out by New Mexico Extension agents and
specialists are pre-post and post-program knowledge gain instruments. The majority of youth
(primarily 4-H club) program evaluations are demonstrations of knowledge gained and applied in
teaching others, competitive events, and climbing 'youth career ladders'. Rarely, if at any time, does
an agent or specialist report that participant knowledge attained/gained was less than satisfactory.
One can only assume that knowledge gain survey questions are fairly worded, and that audience
participation was not mandatory. The only exception to this is with Master Gardener and Integrated
Pest Management qualification exams. But again, participation is initially by application and the
desire to learn and apply what is learned.

Key Items of Evaluation
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What is interesting to note is that most Extension faculty now use goal setting, program objectives,
and evaluation instruments in their program plans (as opposed to 10 years ago, when there was a
great degree of resistance). The next step in program evaluation is to assist Extension agents and
specialists to develop precision evaluation instruments.  On-going training, such as the Western
Extension Cohort (Evaluation) Training (WECT), needs to be organizationally supported and
participation needs to be encouraged by all Extension faculty.
lso, the American Evaluation Association has an Extension group section and should become a
legitimate and heavily encouraged professional Extension association. The Association does more
than any other organization to encourage evaluation 'best practices.'
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