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With an enrollment of nearly 3,500 students, the Purdue University College of Agriculture consistently ranks as a top 10 program in the world for agriculture and forestry. In 2017, faculty and students were supported in over $58M of research projects through on-campus greenhouses and laboratories as well a network of farms, field sites, and research stations.
On-campus plant growth facilities include greenhouses (25 of approximately 1200 ft2) and controlled environment growth rooms. The controlled environment growth rooms have compressed air, clean water, fertilizer solution, and environmental monitoring. Metal halide and high-pressure sodium lamps distribute up to 250 μmol m-2 s-1 of PAR at plant level. There are 33 reach-in Conviron growth chambers (available for daily rental) and five walk-in cold rooms. Growth chambers are linked to a central computer for monitoring and control. The greenhouse and support facilities are equipped with a Priva Computer, Inc. sensor and control system.

Plant Phenotyping and Physiology Resources
The Purdue Plant Sciences Pipeline brings together  multidisciplinary research and education to move discoveries from the bench to application and commercialization. It represents a $28 million investment by Purdue. Its mission is to be a global leader in delivering innovation, technology and the human capacity necessary to help farming operations of all sizes produce food, fuel, and fiber more efficiently. 

The Indiana Corn and Soybean Innovation Center (ICSC), located at the Agronomy Center for Research and Education, serves as a hub that brings together university faculty and students and partners with Indiana farmers and industry. Applying state-of-the-art technology to measure and analyze characteristics of crops, research at the center translates information about individual plants to field scale. This 25,500 square-foot facility is unique in the nation for support of field phenotyping research featuring technologies for plant processing, seed analysis, threshing and shelling, advanced sensing, and data management. A 5,000 sq. ft. high bay space with 25 ft. clearance allows for innovative phenotyping tool development, such as large-scale sensing equipment and Unmanned Aerial Systems (UAS). Purdue has multiple UAS and mobile, ground-based phenotyping platforms (i.e., PhenoRover) that can be used for aboveground phenotyping. Purdue also has numerous hand-held sensors, cameras, and plant measurements equipment (e.g., weather stations, soil moisture probes, spectroradiometers, chlorophyll meters). ICSC uses automated systems and advanced sensors to collect billions of measurements that quantify differences in plant characteristics such as canopy area, leaf area, height and photosynthetic activity. The data are used to create new crop varieties that can better withstand stresses, have improved nutritional attributes, and produce greater yield, among other important characteristics. 
The Controlled Environment Phenotyping Facility (CEPF) is available for high resolution, controlled environment studies. At approximately 7,300 square feet, the state-of-the-art facility draws on the university’s existing strengths, bringing together engineers who develop new sensor technologies with plant scientists looking to answer novel experimental questions. This facility accommodates one large climate chamber containing conveyors and robots to move and care for plants. Growth areas are linked to a series of automated imaging stations that are accessible to image plants from any campus greenhouse or growth space.
The Plant Physiology Ecology Lab houses a full suite of equipment for tissue composition analysis (sugars, starch, fructan, cellulose, hemicellulose, lignin, protein, amino acids, and nucleic acids). Available equipment includes water baths, spectrophotometers, centrifuges, freeze dryers, liquid chromatography systems, numerous electrophoresis systems for polyacrylamide and agarose gels, thermocyclers, shakers, ovens, incubators, fiber analysis systems, along with other standard equipment for analysis of biomass composition. Affiliated dry labs feature all necessary equipment for tissue grinding and processing (freeze dryers, ovens, grinders) and for the analysis plant growth and development (measurement of leaf area, plant dry weight, and root length/mass). A LI-COR LI-6400XT for gas exchange (CO2 and water) determination is available for field measurements.
Whistler Agricultural Research Building provides 64,000 square feet of 33 labs and laboratory complexes for researchers from departments of Agronomy, Biochemistry, Botany and Plant Pathology, Entomology, and Horticulture and Architecture.

Off-Campus Growth Facilities	
[image: throckmorton pac]The Agronomy Center for Research and Education (ACRE) is a Purdue-based 1,408-acre farm and field research station for crop, soil, agronomic, and environmental research. It has spatially uniform, well-characterized fields for root and shoot phenotyping research. ACRE is managed by a full-time superintendent and four technicians with seasonal and student labor as needed. The ACRE manages and houses equipment for tillage, precision spraying, precision planting, and plot management. We currently contract production of our winter nurseries through 3MG in Santa Isabella, PR. This or another similar facility will be used for off-season seed production and population development research. ACRE also houses the Indiana Corn and Soybean Innovation Center (ICSC), a key plant phenotyping resource. 
Purdue runs several field research stations strategically placed around Indiana, known as Purdue Agricultural Centers (PACs). PACs offer the ability to run field experiments away from ACRE using well-staffed facilities and well-maintained field sites. The sites differ by soil type and climatic conditions, thus allowing the team to study genotype x environment x management interactions on plant phenotypes. 
Field equipment available at ACRE and the PACs include: 4 tractors for establishing and maintaining plots; 3 planters (4-row White planter, 7’ Tye drill and 5’ Brillion seeder); a hydraulic driven plot sprayer; 5 cultivators (field, disk, chisel plow, 2 roto-tillers), and 3 harvesters (small plot coming, Kincaid 8-XP and Carter Harvester). A recently purchased Wintersteiger Cibus S is also available to the project for harvesting total above-ground dry matter.
The Throckmorton Purdue Agricultural Center (TPAC) is a PAC located in close proximity to the main campus and available to Purdue researchers to conduct applied research in field crop production practices and agricultural technology. It is home to almost one-third of Purdue agricultural research projects, with current work involving 30 different crops. Research focuses on weed management, insect management, soil fertility, agronomic crop production, ornamentals, fruit and vegetable production, biological controls, systems engineering, hardwood production, woodland and habitat management, and resistance management of weeds and insects. 
TPAC has more than 830 managed acres five miles south of Lafayette; 567 acres tillable; Rolling silt loam soils at the original farm and some variation across the Meigs addition; 2 active manmade wetlands; 20 acres of timber used for forestry research. Other resources include: six high tunnels in operation; crops processing facility with two walk-in coolers for produce and plant materials. At the Meigs Farm, 145 acres for drip and overhead irrigation extensively tiled for optimum drainage; five full-time employees, including a horticulture crops manager and specialty crops specialist; seasonal labor; twilight tour guides

Additional Agriculture-Related Research Facilities 

The Animal Sciences Research and Education Center (ASREC) provides animals, facilities, technical assistance, and labor to conduct research, provide instruction, and assist in extension educational activities. Research trials vary from basic to applied and involve nutrition, physiology, behavior, genetics, reproduction, animal health, and product quality. Faculty utilize ASREC to facilitate teaching several Animal Sciences courses and to help provide hands-on experience for students. Some extension education activities held at the Research and Education Center are a Lambing School, Animal Sciences Workshop for Youth, 4-H and FFA judging, Purdue Royal, Tots' Day, and tours of the center.
ASREC consists of 1515 contiguous acres of highly productive prairie soils and is located ten miles northwest of the Purdue campus. The Research Center, north of Montmorenci, Indiana, is adjacent to the northwest corner of the Agronomy Research Center. At another location but part of ASREC is the Scholer-Purdue Farm. This 883-acre farm, located fifteen miles southwest of campus, is managed as part of the Beef Unit and is used for cow-calf production.
[image: Image result for purdue ceris]The Center for Environmental and Regulatory Information Systems (CERIS) provides agricultural information resource technologies and applications in the form of searchable databases with web interfaces, collaborative web sites with updating, and dynamic map resources of pest survey and plant diagnostic data. CERIS focuses on pest survey data, plant diagnostic data and pesticides and has collaborated with federal and state agencies along with industry, extension and Purdue faculty.




[image: Image result for purdue food science pilot plant]The 9,000 square foot Food Science Pilot Laboratory operates as a model manufacturing area that allows manufacturers to see how a process works before committing to full production. Wet chemistry, microbiology, and food product development laboratories are also available to solve related challenges. Capabilities include: aseptic and thermal processing and packaging; equipment design and development; automated quality control/recipe management; process design; ultrasound applications/process improvement; in-line physical/chemical sensor evaluation; controlled/modified atmosphere, active and aseptic packaging; shelf-life studies and sensory evaluation.
[image: https://www.agry.purdue.edu/water/fieldstn/photogallery/Csample.jpg]The Purdue University Water Quality Field Station (WQFS) was established in 1992 as a designated core research facility and infield laboratory emphasizing research on synergies and tradeoffs among crop productivity, soil microbial diversity, and air and water quality as influenced by crop rotation/system and nutrient (especially N) management. The facility is located at Agronomy Center for Research and Education (ACRE) located 10 km west of the Purdue campus (West Lafayette, IN; 40° 29’ 55.20” N; 86° 59’ 53.23” W; elevation 215 m; https://ag.purdue.edu/agry/acre/Pages/default.aspx). The soil series are Drummer silty clay loam (fine-silty, mixed, superactive, mesic Typic Endoaquoll) and Raub silt loam (fine-silty, mixed, superactive, mesic Aquic Argiudoll). The mean air temperature and annual precipitation at the site are 12°C and 950 mm, respectively (data from 1977 to 2006). 
A hallmark attribute of the WQFS is that within every treatment plot (10.8 by 48 m), a large drainage lysimeter (10.8 by 24.4 m) was constructed as a bottomless clay box to allow the collection of drainflow from a hydrologically isolated area of soil thereby permitting analyses of management impacts on losses of nutrients and other crop inputs to surface waters. Bentonite slurry was used to construct the walls of the clay box to a depth of 1.5 m; 0.1 m diameter agricultural drain tiles are installed at 0.9 m depth. All drainage water from a given plot is monitored continuously for drainage volume (individually calibrated tipping buckets monitored with Campbell Scientific data loggers) with composite samples collected on a 24-hr interval for constituent analyses. The historic, 20-yr data record is available for benchmarking the performance of new cropping systems against controls (prevailing maize-based systems with common farmer practices and a restored native prairie) as a function of seasonal temperature and moisture regimes. The WQFS is equipped with its own weather station for monitoring rainfall, snowmelt, temperature and radiation; daily weather data are also available from ACRE’s weather station located 1.5 miles from the WQFS. 
The Water Quality Field Station dry/wet chemistry labs are dedicated to the analysis of water and C/N samples for systems mass balance analyses and includes equipment for analysis of C, N, P, 15N, and dissolved organic C in solid, gaseous, and aqueous systems. Major equipment includes a Flash EA 1112 Series flash combustion elemental analyzer for total C/N analysis in plant and soil samples and an AQ2 Discrete SEAL analyzer for analysis of N and P in aqueous samples. General lab accessories include shakers, rotators, high-speed floor centrifuge, tabletop centrifuge (Eppendorf), pH meters, analytical balances, and water purification system.
The Purdue Agricultural Air Quality Laboratory (PAAQL) is part of the Department of Agricultural and Biological Engineering. PAAQL specializes in odor assessment using olfactometry, chemical analyses using gas chromatography , and continuous emissions monitoring of ammonia, hydrogen sulfide, carbon dioxide and particulate matter. PAAQL personnel have been working on the science and research of odors and other agricultural emissions since January of 1994. Our research has served industry, government and agriculture, in addition to communities at large. Some of our specialized capabilities and areas of expertise include: Mobile laboratories that allow continuous emissions monitoring at an actual farm site. A single laboratory can collect quality data from up to three barns simultaneously and can be monitored from off-site via an internet connection, a buoyant and convective flux chamber for estimating lagoon emissions, extensive experience monitoring ventilation of barns and agricultural buildings, and in designing ventilation systems. PAAQL's laboratories on the Purdue University campus include state-of-the-art analytical equipment for samples collected on-site. Core laboratory capabilities include the following: 
Olfactometry - PAAQL is in full compliance with both the ASTM and CEN standards regarding olfactometry technique. In a typical year, we analyze over 1200 samples of various origin using olfactometry.
Gas chromatography - More than 500 samples have been analyzed using gas chromatography. PAAQL’s Agilent 6890 gas chromatograph and 5875 mass spectrometer are part of a custom-designed analytical system. Incorporation of a GERSTEL odor port also allows identification of individual compounds that are responsible for offensive odors.
Access to the Swine Environmental Research Building. This wean-to-finish swine facility combines clean laboratory space with independent systems for ventilation, feeding, watering, and waste collection for up to 720 pigs.
Environmentally controlled laboratory space is available for research performed under specific controlled settings.   
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