American Society of Agricultural
and Biological Engineers Annual
International Meeting 2011

Louisville, Kentucky, USA
7-10 August 2011

Volume 1 of 7

ISBN: 978-1-61839-156-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2011) by the American Society of Agricultural & Biological Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2011)

For permission requests, please contact the American Society of Agricultural & Biological Engineers
at the address below.

American Society of Agricultural
&Biological Engineers

2950 Niles Road

St. Joseph, MI 49085

Phone: (269) 429-0300
Fax: (269) 429-3852

hg@asabe.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Volume 1

SESSION 101 SPECIALTY CROP ENGINEERING - PART 1

Quantitative Evaluation of a Blueberry Mechanical Harvester Using a Miniature Instrumented Sphere ... 1
P. Yu, C. Li, F. Takeda, G. Krewer, G. Rains, T. Hamrita

Development of LIDAR-guided Sprayer to Synchronize Spray Outputs with Canopy StruCTUIeS........ccoevveeriiieriecierers e 11
Y. Chen, H. Zhu, H. E. Ozkan

Machine Vision-Based Color Rating of Sweet Cherries in an Outdoor ENVIFONMENT ...........cccoeiiiiiiiiinissee s 25
Q. Wang, H. Wang, Q. Zhang

Investigation of the Absorption and Scattering Properties of Onion Scales at 632.8 NM..........ccoiiiiinici e 37

W. Wang, C. Li, R. Gitaitis, E. W. Tollner, G. Rains

SESSION 102 HARVEST SYSTEMS FOR BIOMASS FEEDSTOCKS - PART 1

Comparison of Bale Operations for Smaller Production Fields in the SOUthaST...........cccccivririeeieinicsee e 48
J. Cundiff, R. D. Grisso, D. McCullough

Modeling of In-Field Logistics for Single Pass Crop ReSidue COHECLION ..ot 68
M. T. Wold, M. F. Kocher, D. R. Keshwani, D. D. Jones

Comparison of Large Square Bale Handing OPTiONS. ........cuiiiieiiiiiiieieieisst ettt bbbt bbbt eb e 87
Jude Liu, Benjamin Kemmerer

Impact of Weather on Biomass Feedstock Harvest System Operations and COSES ...........ccviiiciiieinnnniceeeesse e 98

Y. Shastri, A. Hansen, L. Rodriguez, K. C. Ting

SESSION 103 CONSERVATION TILLAGE SYSTEMS

Prediction of Energy Requirement of a Tillage Tool in a Soil Bin Using Artificial Neural Network ...........ccccovieiinnnicicicnenns 116
A. Rahman, S. R. Ashrafizadeh, R. L. Kushwaha, S. Panigrahi

Historical Development of Spot Plow and Possibilities for Contemporary AppliCations...........cccooiireeiiinnseeereeee s 129
K. Shoji

Continuous Redox Potential Measurements in Zero Tilled and Ploughed Clay SOilS...........cocciiiiinniiiici e 138
O. Knuutila, M. Hautala, L. Alakukku, A. Palojarvi

Characterising the Performance of a Deep Tilling Down-cut Rotavator Fitted with L-Shaped Blades.............cccooeioinirnncciinienene 148

M. O. Marenya, H. L. M Du Plessis

Prediction of the Forces of Blade Penetration and Build-up Heap in Front of the Blade During Bulldozer

(@0 1=] =14 o] o TSSO OSSOSO PP 162
D. Rubinstein, I. Shmulevich, Y. Franco

SESSION 104 SENSORS AND CONTROLS FOR PRECISION AGRICULTURE: PART 1 - SENSOR
NETWORKS

Monitoring Substrate Water Content in Nurseries: More Efficient Irrigation and Reducing Leaching and Runoff........................ 183
S. Wells, M. Chappell, J. Ruter, P. A. Thomas, M. Van lersel

Wireless Sensor Networks and Actionable Modeling for Intelligent Irrigation ... 191
D. Kohanbash, A. Valada, G. Kantor

Plant Water Stress Detection Using Leaf Temperature and Microclimatic Information .............cccooviiiiiinnncecnsscce s 198
V. Udompetaikul, S. Upadhyaya, D. Slaughter, B. Lampinen, K. Shackel

A Miniature Ultrasonic Actuator-control System for Plant Stem Diameter Micro-variation Measurements............c.ccceoevveieenene. 209
J. Gao, H. Zhu

Autonomous Orchard Vehicles for Specialty Crops PrOQUCTION ..ottt 218
B. Hamner, M. Bergerman, S. Singh

Utilizing Sensor Networks to Assess Stormwater Retention DY Greenro0OfS. . ... ..o s 229
O. Starry, J. D. Lea-Cox, A. Ristvey, S. Cohan

A General Agricultural Information Management Architecture for Distributed Wireless Sensor NetworkK............cccoccovvevnniccnene. 236

H. Zhang, N. Zhang, N. Wang, Q. Yang, J. Hu

SESSION 106 AGRICULTURAL APPLICATIONS OF MOBILE DEVICES

RF Propagation Path-loss Patterns for ISM Band In-field WSN Agricultural Applications.............ccccevininccninccneees 246
Z.Li, T. Hong, N. Wang
Creating an Android App to Disseminate EXtension KNOWIEAGE ...t e 265

J. Dvorak, R. Price



Dynamic Navigation Technology for Cross-regional HAIVESTETS......... ..ottt 271
H. Su, C. Wu, M. Luo

Wireless Sensor Network Development Using RFID for Agricultural Water Management ...........coveeeinnnnieieneneninieeese s 282
W. H. Nam, T. G. Kim, J.-Y. Choi, J. T. Kim

SESSION 107 MACHINE VISION FOR AUTONOMOUS VEHICLES AND ROBOTICS

An Adaptive Vision Algorithm for Path Recognition of an Automous Pepper Greenhouse SPrayer ..........cocceeervrereeeeeeiernsessseens 288
I. Dar, Y. Edan, A. Bechar

3D Reconstruction of Fruit Trees and Bushes for Mechanical Pruning ... 303
B. Adhikari, M. Karkee

Research on Recognition Method for Overlapping Tomatoes Based on Depth Map ........c.ccuvueeinninccitinnece s 319

R. Xiang, H. Jiang, Y. Peng, Y. Yin, Jiangbo Li

SESSION 108 STRUCTURES & ENVIRONMENT DIVISION POSTER SESSION

Bioclimatic Evaluation of Gestating Sows Housed in Bedding and Concrete FIOOr SYSTEMS.........ccveeieiriiiricsieinnrsseee s 328
M. L. Appendino Nunes, K. O. Da Silva Miranda, A. M. C. Vieira, J. M. B. Alves De Faria

Ammonium and Ammonia Adsorption in Broiler Litter and Cake ... s 335
W. Liang, S. B. Shah, J. J. Classen, R. R. Sharma-Shivappa

Comparing Broiler House Emissions Using TWO CONCUFTeNt TECRNMIQUES..........c.cueutiiiriiiieieirieisieieieeesi st 357
T. K. Flesch, L. A. Harper, J. W. Worley

Measurement System of Air Permeability and Airflow Resistance in SOil DEOUONIZEN ............ccccviriririeeieriiesee s 364
S. Tojo, T. Chosa, T. Nakajima, T. Kikuchi

Effects of Precision Rice Hill-drop Drilling on Methane Emission from Paddy Field ... 372
Y. Zang, G. Zhang, P. Wang, Y. Yan, X. Chen, M. Zhang, X. Luo

Dissociation Constant of Ammonium and Henry’s Law Constant of Ammonia in Broiler Litter...........cccccoviiiinnicniniccenes 380
W. Liang, J. J. Classen, S. B. Shah, R. R. Sharma-Shivappa

Flow Characteristics of the Dynamic EPA FIUX ChambEr ..ot 388

B. Woodbury, D. B. Parker, R. A. Eigenberg, M. Spiehs
Evaluation of Electrostatic Particle lonization and BioCurtain™ Technologies to Reduce Air Pollutants from

Carbon and Nitrogen Budget of Commercial Cage-Grown BOIIEES ..ottt 414

H. Dong, Z. Zhou, Z. Zhu, Y. Chen, H. Xin

Vegetative Environmental Buffers for Reducing Downwind Odor and VOCs from Tunnel-Ventilated Swine Barns...................... 426
D. B. Parker, G. W. Malone, W. D. Walter

Design and Operation of a Biofilter for Treatment of Swine House Pit Ventilation EXhauSt ............cccccevrvvirceienininssceceiseseens 448
M. C. Hood, S. B. Shah, P. Kolar, L. F. Stikeleather

Gas Emission Flux Rates from Dairy Sources Using Sand BeddiNg...........cccouirririiniiiicee e 469
K. A. Janni, D. Schmidt, T. Schaar, I. A. Salnikov, N. Akdeniz

Field Tests of Biofilters in Reducing Aerial Pollutant Emissions from Commercial Finishing Barn............coccccoeovnnieininnnnceene, 486
T.T.Lim,Y.Jin, A. J. Heber, J.-Q. Ni

CO, Balance and Estimation of Ventilation Rates in ANIMal STUAIES ..........ccceviviiciiiiiiice e 502
Z. Liu, W. Powers, J. Harmon

Evaluation of Halophiles in Treatment 0f IMUSTAIA WASTES ..........coiiiiiiiiiiieee ettt et 514
J.-Y. Lin, C.-Y. Chou

The Cultivation of CIOStridium CEIUIOIYTICUM........cviuiiiiiieictc ettt b ettt n bbbt 520

P.-Y.Yang, C.-Y. Chou, A.-C. Liu
Effect of Feeding Wet Distillers Grains with Solubles (WDGS) to Growing-finishing Cattle on Ammonia

Concentration in Air and Manure Nutrient Composition
M. Spiehs, D. Miller, B. Woodbury, R. A. Eigenberg, V. H. Varel, D. B. Parker

Evaluation of Liquid Waste Storage Structures for Confined Animal Feeding Operations (CAFO) Requesting the

NO Proposal t0 DiSChArge CertiTICALION. ...........ceiiiiiiiieeiet ittt bbb bbbt b bbbt bbb 535
W. R. Reck, D C. Moffitt, P. Willey

Comparison of Horse Mulch with Wheat Straw as Feedstocks for Solid-State Anaerobic Digestion ............ccccoevvnnicieeeinnn. 568
Z. Cui, J. Shi, Y. Li

Production of Bio-degradable Poultry Litter Amendment Material for Ammonia Control in Poultry HOUSES ............ccoceeeiniiininne. 583
T. N. Korbieh, Bo Zhao, F. A. Agblevor

Development of Ground Filtration Water Source Heat Pump for Greenhouse Heating SYStem...........ccccovrneeieinnsceennsseee 591
J. Moon, S.-H. Lee, J.-K. Kwon, Y.-K. Kang, Sujang Lee

Heat Recovery Ventilators in a Broiler House to Reduce Heat ENErgy USE..........coviiiiciiiiiniiniicriceieses e 605

Y. Liang, G. T. Tabler, R. Starkweather, A. W. Reynolds, K. N. Jensen

SESSION 109 DESIGN, FABRICATION AND TESTING OF STRUCTURAL COMPONENTS

NRCS Design Criteria for Concrete Agricultural Waste STOrage TanKS.........cccciiriiriiiisiee et 618
B. C. Doerge



Bending Properties of Wood I-Sections Fabricated with Screws and Polyurethane AdhESIVe ...........ccccceviriirceiiinncseeeneeee 625
A. J. Holstein, D. R. Bohnhoff

Bending Properties of Concrete -t0- W00d 1-SeCtion CONNECLIONS ..........ciiiiiiieieiireieieieie sttt 662
A. J. Holstein, D. R. Bohnhoff
Using a Single Steel Pipe to Connect @ W00d POSE 10 CONCIELE .......cviveveieriiirieieeeiresieetereseses et sesssse st e ssesesesessssssesesesesssssseseseses 710

D. R. Bohnhoff, A. R. Bohnhoff, A. J. Holstein

SESSION 110 MEASUREMENT AND MITIGATION OF GASEOQOUS POLLUTANTS FROM LIVESTOCK AND
POULTRY HOUSING - PART 1

Odor Control in Swine Buildings: Recycle FIush vs. AUtOMAtEd SCraPEr..........ccciiiiriiiricieie ittt 745
D. B. Parker, T. T. Lim
Meta-Analysis of Greenhouse Gas Emissions from SWine OPEIratiONS ...........ccceioiririeiienininiisieeni st 762

Z. Liu, W. Powers
Quantification of Greenhouse Gas and Ammonia Emissions from a Midwestern Swine

Breeding/Gestation/FarrOWINGg FACHILY ..........ociiiieii et bbbt b et b bbbttt 795
J. Stinn, H. Xin, H. Li, T. Shepherd, R. Burns

Ammonia, Hydrogen Sulfide and Greenhouse Gas Emissions from Wean-to-Finish Swine Barns Fed Diets with or

WITNOUT DDGS ...ttt b b s 28 ebeh 8 e A £ e h b 288 €4 £ HeH e E R £ b4 E b b0 e e E bRt R £ e £ e bbb et b bbbt b bbb ns 807
L. Pepple, R. Burns, H. Xin, H. Li, J. Patience

Comparing Semi-continuous Air Sampling t0 24-hour Bag SAMPIES ........ccciviriieeiiirierieee st sesesessssesees 829
K. A. Janni, L. Jacobson, B. P. Hetchler, L. J. Johnston

Implementation of Radioactive ®Kr for Ventilation Rate Measurements in Dairy Barns ...........ccc.coceoeveeeereervereeseeseesseseessssnenn. 847

M. Samer, W. Berg, M. Fiedler, H.-J. Muller, M. Glaser, C. Ammon, P. Sanftleben, R. Brunsch, C. Loebsin, O. Tober

SESSION 111 INNOVATIVE SYSTEMS AND RESOURCE SAVINGS STRATEGIES IN CONTROLLED
ENVIRONMENTS

Operation of a Semi-Commercial SCale PIANT FACIOIY ..ottt bbbt 864
E. Ono, H. Usami, M. Fuse, H. Watanabe

Ice Bank Air Conditioner for Fresh ProdUCE STOFAQE.........cccviiiiiiiieieeiiisieeeese sttt et e s a et ss s sesese e s ssesesesesenens 872
L. P. Syse, A. J. Gardebrecht, J. C. Banach, M. D. Muehlbauer, A. J. Lofy, S. A. Sanford, D. R. Bohnhoff, C. A. Sindunata

SESSION 113 UNDERSTANDING AND ADDRESSING AGRICULTURAL SAFETY ISSUES

Agricultural Injuries in lowa and MiSSOUFT IN 2009 ..........ccuiiiuiiruriiiiietee ettt ettt e bt e et e b e e st et st s b e b e b e se st eb b e b e b et ae et abebebe s 905
R. Rautiainen, G. Thessen, S. Burgus, K. Funkenbush

Identification and Validation of Agricultural Hazardous Occupations Order Certification Program Instructor

(0] 141 o1=] (=1 o [0 T2 OO TSSOSO 915
S. C. Snyder, W. E. Field, R. L. Tormoehlen, B. F. French, D. R. Ess
Self-Reported Tractors Operator Falls, Ergonomics and Musculoskeletal Pain ... 934

A. Merryweather, M. Pate, S. Vemparala
Estimation of the Frequency, Severity and Primary Causative Factors Associated With Injuries and Fatalities

INVOIVING CoNTINed SPACES IN AGFICUITUIE ......c.euiiiiititctie ittt bbb bbbt b bbb bbbt b bbbt b bbbt e nas 943
W. E. Field, S. M. Riedel
Farm Owner/Operators’ Perceptions of Risk Associated with Confined Spaces in AgriCUItUIe .........ccccovvniniccniinn e 962

M. Pate, A. Merryweather, C. Young

SESSION 114 SPECTRAL SCATTERING TECHNOLOGY FOR FOOD QUALITY AND SAFETY

Spatially-Resolved Spectroscopy for Non-Destructive Quality INSpection 0f FOOUS ............coreiiiiriiieiirieeeee e 975
N. N. D. Trong, M. Tsuta, R. Watté, E. Verhoelst, J. De Baerdemaeker, B. M. Nicolai, W. Saeys, P. Verboven, E. Herremans, B.
Aernouts

An Innovative Laser-Based Optical Technology to Predict Moisture Content and Color of Bell Pepper during

] o PSSR 987
G. Romano, M. Nagle, D. Argyropoulos, J. Miiller

A Study of Apple Bruise Detection by Using Chlorophyll FIUOreSCeNnCe IMAge...........c.eurueririririririeiiirisise et 995
Y.-C. Chiu, M.-T. Chen

Nondestructive Prediction of Vigour of Maize Seeds by Raman SPECLIOSCOPY ......c.vcvrvrveieririririeieieiirisiseieiese s 1012
D. Liu, F. Cheng



SESSION 115 ADVANCES IN COPRODUCT AND BYPRODUCT MANAGEMENT AND UTILIZATION

Effect of Process Variables on the Quality Attributes of Briquettes from Wheat, Oat, Canola and Barley ..........c..cccocecvevrvrvrriennns 1019
J. S. Tumuluru, L. G. Tabil, Y. Song, K. L. Iroba, V. Meda

Quantification of Physical and Chemical Properties, and Identification of Potentially VValuable Components from

FUEI ETNAN0I PrOCESS STIEAIMS .. ...uvuiiieisitetetetistret ettt b bbb bbb bbbt b bbb 1041
K. A. Rosentrater, C. Wood, Z. Gu, K. Muthukumarappan

Single-screw Extrusion Modeling - Effects on Extrusion Processing Parameters and Physical Properties of DDGS-

based Nile Tilapia (Oreochromis NIlOTICUS) FEEUS............iceiiiirieieieiisisee ettt er e ettt s et s st es e e e ne et e serenenees 1064
F. Y. Ayadi, P. Fallahi, K. Muthukumarappan, K. A. Rosentrater

SESSION 116 BIOMASS FEEDSTOCK LOGISTICS AND PROCESSING - PART 1

Torque-arm Method to Measure Specific Energy in Laboratory Scale Biomass Preprocessing Equipment.............ccccooiviicienne 1092
D. N. Lanning, C. Lanning, J. H. Dooley

Field Experience with Street Legal Large Square Baler for Woody BiOMass...........cciiiiiiiiiinieciieecse e 1103
J. H. Dooley, D. N. Lanning, C. Lanning

Compaction Experiences with Bulk-Format Switchgrass in Commercial Transfer SYStems.........cccouovveeeiernnnneeienesessseseeenens 1113
M. D. Groothuis, A. R. Womac, G. Braswell, V. S. P. Bitra

Cost Analysis 0f & BIOMASS LOGISTICS SYSTEIM........cueuiiiiiiricieieitiristetet ettt bbbt e bbb bbb bbbt b bbbt b e et et b bt 1128

J. Judd, S. Sarin, J. Cundiff

SESSION 117 BIODIESEL PRODUCTION, DISTRIBUTION AND ENGINE PERFORMANCE

NOy Emissions and Engine Performance of Single-Cylinder Diesel Engine Fueled with Emulsified and Non-

EMUISITIEO FUEIS.......ooiii bbb bbb bbb bbb bbb bbb 1148
J. A. Davis, D. W. Edgar, G. W. Wardlow, D. M. Johnson, S. Sadaka
Exhaust Emissions of a Diesel Engine Fueled with Water-Biodiesel-Diesel NanoemulSions...........ccooeeiininieeinsnscceesseenes 1164

A. B. Koc, M. F. Abdullah
Irrigation Power Unit Performance, Efficiency, and NO, Emissions with Petroleum Diesel, Biodiesel and Biodiesel

BIEINAS ... bbb R E £ £ R R R £ £ SR h R R £ R £ b SRR £ R £ R SRR R SRR R R R e e bbb R ettt bttt b nn 1178
S. Kulkarni, D. M. Johnson, J. A. Davis, D. Kennon
Small-Scale Biodiesel Production: A Case Study 0f On-Farm ECONOMICS ..........ccccuiiriiniiiieien et 1188

D. Mullenix, S. Adhikari, M. Runge, T. P. McDonald, A. Son, M. Dougherty, J. Fulton

SESSION 118 MICROWAVE AND RADIO FREQUENCY HEATING AND DRYING IN AGRICULTURAL AND
FOOD PROCESSING

A Half Century of Research on Agricultural Applications for RF and Microwave Dielectric Heating..........c.ccccoeevevrccicnnnninnns 1205
S. O. Nelson

Adsorption Sorption Isotherms of Raw and Microwave Optimized Green Gram (Vigna radiata)..........cccoovveeiennnnccneinnnenns 1212
H. N. Mishra, R. Pande, M. N. Singh

Developing Radio Frequency Treatment Protocol for Controlling Salmonella in In-shell AIMonds ...........ccocooveiiininncinininens 1228

M. Gao, S. Wang, J. Tang, R. Villa-Rojas

SESSION 121 WETLAND ENGINEERING - TREATMENT AND RESTORATION

Effects of Unsaturated Zone Depth on Biological Nitrogen Removal in Biofilters Enhancing Nitritation-Anammox

POCESS ...t b bbb R e SRR E b bR e R bbbt 1238
J. Wen, W. Tao
Stormwater Ponds and Wetlands: Beyond RUNOTT REGUIATION ...........c.cuiiiiiiiriiiiiccee et 1245

Trisha Moore, William F. Hunt I

SESSION 122 BIOPROCESSING FOR VALUE ADDED PRODUCTS - PART 1

Effects of CMC Addition on Bacterial Cellulose Production in a Biofilm Reactor and Its Paper Sheets Analysis ..........ccccoeveevenne 1259
K.-C. Cheng, J. M. Catchmark, A. Demirci

SESSION 123 TRENDS IN THE AGRICULTURAL AND BIOLOGICAL ENGINEERING PRACTICES IN
DEVELOPING COUNTRIES - PART 1

Some Processing Factors Affecting Expression of Oil from Cashew NUL ............ccociiiiici s 1271
A. Folarin Alonge, R. A. lyanda
Development Of GUINEA COPN TRFESNEK ...ttt bbbt bbb e b bbbt e b bbb bbb bt n bbb s 1281

B. S. Kosemani, A. Folarin Alonge



Major Limiting Factors and Countermeasures of Sub-soiling EXtension in ChiNa..........cccooieeiiiiinneiene e 1289
H. Huang, M. Yang, Z. Yun

SESSION 126 OTHER AREAS POSTER SESSION

Engaging Pre-College Students in Engineering Using Hands-on Microprocessor Controlled Portable Fluid Power

(DT 0 Tl S (o (] < F OO OO POTSTOETSTEPSOTRSRPRORPROO 1299
J. H. Lumkes Jr., J. M. Garcia, L. A. Mishler

Improve the Cultivation System of Practice Ability to Promote Students’ Practical ADIlIty ..o 1308
C. Mao, H. Wang, H. Lu

Assessment of Global Competencies within Purdue University’s College of ENGINEEIING.........ccccvririvirieieeieniressisee e 1314
A. Dare, R. Mohtar, J. H. Lumkes Jr., A. Ciftci, P. K. Imbrie

A Study on Improving the Tractor ROPS and Seatbelt Use 0of KOrean Farmers...........cccciiinninseeesesee e 1327

H. J. Kim, S. Choi, K. W. Kim, J. S. Kim, J. O. Kim, Y. Y. Kim, H. K. Kim, S. H. Kwon

SESSION 127 NEW FRONTIERS IN BIOENERGY

Microwave Pyrolysis of Douglas Fir SAWAUSE PEIIEL ...ttt 1334
S. Ren, H. Lei, Q. Bu, L. Wang, S. Chen, J. Wu, R. Ruan

Study on Liquefied Characteristics of Different Sections of COrn StalK..........cccorirrieiiiinnceieers e 1349
T. Wang, Z. Zheng, Z. Mao

Development of a Charcoal Slurry for Low-speed Diesel Engines: A Preliminary StUdy ..........ccccooviieinninieeiesse e 1355

J. M. Long, M. D. Boyette
Analyzing the Effect of Variations in Soil and Management Practices on the Sustainability of Corn Stover-Based

Bioethanol ProdUCTION INM IMIISSISSIPI ...cueueuiiirtrieieiiiieiriet ettt ettt ettt bbb b e E bbb s £ e e b bbbt £ bbb bt b st b e b et et eeebeban 1361
P. Woli, J. Paz
Growing High-Starch Duckweed for the Production of Fuel Ethanol ... 1384

J. Xu, A. M. Stomp

Effect of High Pressure Homogenization on Aqueous Phase Solvent Extraction of Lipids from Nannochloris

(O 1otV - - TSRS 1391
S. Fernando, N. Samarasinghe

Effect of Nitrate lon on the Current Generation and the Treatment of Artificial Wastewater Using Microbial Fuel

(O | OO OO TSSO PO PSSO PRPTOTRTPO 1404
J. K. Jang, J. E. Choi, Y. S. Ryou, S.-H. Lee, J. G. Kim, Y. K. Kang, Y. H. Kim, H. M. Lee

SESSION 128 SPECIALTY CROP ENGINEERING - PART 2

Rubber Finger Stripper Harvester fOr Green ChIle.... ...t 1413
P. A. Funk, S. J. Walker

Development of a Semi-Automated Tobacco Stripping Machine Utilizing String Trimmers.........cccovoieiiniircieeneesse e 1418
R. Sperry, J. Wilhoit, G. Duncan

Evaluation of Methods for Pre-Wilting Burley Tobacco Plants in the Field ... 1435
B. Herbener, J. Wilhoit

Improving Lettuce Production Through Utilization of Spike Wheel Liquid Injection SyStems ...........coccoeeeeinnnnnicneesnnnns 1447
M. C. Siemens, K. D. Nolte, R. R. Gayler

Development of an Experimental Variable-rate Sprayer for Nursery Liner APpliCations ...........ccooieeiinniisec s 1458
H. Y. Jeon, H. Zhu, R. C. Derksen, H. E. Ozkan, C. R. Krause

Development of a Small Tractor for European Orchards Farming ...t 1480
D. Chang, M.-S. Kim, K.-D. Kim, Y.-K. Huh, B.-K. Cho, S.-O. Chung, J.-S. Cho, S.-T. Lee, J.-K. Ha

Design of a Pneumatic Feed Mechanism for Precision Rice Hill-drop Drilling Machine .............cccovviiciinnnncceeesncis 1487

G. Zhang, X. Luo, Z. Wang, S. Zeng, X. Tang, Z. Zhou, Y. Zang

SESSION 129 MILITARY APPLICATIONS OF SOIL DYNAMICS

GPS-Based, Mobility Power Analysis of Military Vehicles with the WES Model ............cccooiiiiiiiiecsee s 1499
G. Bozdech, P. Ayers

Effects of Military Vehicle Trafficking 0n Vegetated SOIlS.........ccciuiireiiiiisseeie st ssesenn 1514
N. Buck, T. Cary, S. Shoop, H. Howard

Effects on Soil Structure Caused by Different Undercarriages with the Same Contact Pressure ...........ccoovvnnicieinnnnnceees 1528
R. Geischeder, M. Demmel, R. Brandhuber

Effect of Traffic Frequency of Medium Power Construction Machinery on Compaction of Arable Terrains...........c.ccccoeeerrrnuenne 1537

S. I. Manuwa, A. Adesina

SESSION 130 HARVEST SYSTEMS FOR BIOMASS FEEDSTOCKS - PART 2

COornrower SYSTEM OF STOVEE HAINVEST ......c.cciiiiiiceciei ettt s et b e e st e s e s se et s e R e s et et et et et e seset e e nnnsennne 1549
J. E. Straeter



SESSION 131 VARIABLE RATE TECHNOLOGY FOR PRECISION AGRICULTURE

Effect of Agricultural Sprayer Flow Control Hardware 0n NOZzIe RESPONSE. .......c..vcuiveueeririririeeeeisisseieseresesessssesesesesssssssseesssssseseses 1562
A. Sharda, J. Luck, J. Fulton, T. P. McDonald, S. A. Shearer, D. Mullenix

Construction and Investigation of a Direct Nozzle Injection Agricultural Sprayer for Sensor-based Application of

PlANT PrOTECTION PFOGUCES. ...ttt bbb bbb bbbttt b e 1582
M. Walgenbach, J. Vondricka, M. Dérpmund, C. Xiang, P. Schulze Lammers

SESSION 132 SENSORS AND CONTROLS FOR PRECISION AGRICULTURE: PART 2 - MACHINE SYSTEMS

Development of Crop Close Proximity Measurements Vehicle for MiSCANthUS ... 1589
B. Zhao, L. Tian, F. Gao, K. C. Ting, Y. Zhao

Controlled Seed Deposition for Generating Bi-direCtional ROWS ............oiiiiiiiiieieiieiee et 1607
P. Schulze Lammers, H. Kam, O. Schmittmann

Plant Model Development fOr @ BiOMASS SPOUL.......ccciiiuiiieieiiiirisieieiesiseste et esese e ssssse e esessssesesasessssssesesesesessssesesesesessssesesesessnsess 1612
B. Potter, M. Darr

Autonomous Mechanical Thinning USING SCANNING LIGAK ..........cccoiiiiiiiiiiiciec sttt 1629
M. Aasted, R. Dise, T. Baugher, J. Schupp, P. Heinemann, S. Singh

A General Method to Illustrate the Different Field Efficiency Gains of GUidance SYStEMS..........ccovrieiieninnieeienseeees s 1644
R. Price

Feasibility Study on Field Monitoring and Work Recording System in AgriCUITUre ..........co.oeeeiiivineeieeerse e 1652

T. Okayasu, H. Yoshida, T. Miyazaki, T. Nanseki, M. Mitsuoka, E. Inoue

SESSION 133 SOIL AND WATER DIVISION POSTER SESSION

Monitoring Plan to Measure the Underground Infiltration of Pollutant Loads in Greenhouse and Conventional
FAIITNING PrACTICES. ...ttt bbbt b bbb E b s bbb bbbttt bbbt 1663
S.-H. Yoo, J.-Y. Choi, W. H. Nam, E. Hong, J.-R. Jang

Application of a Farm Based VFS (Vegetated Filter Strip) System for Managing Non-Point Source Pollution from

UPIANA FIEIAS TN KKOFEA .......c.viviiii ettt bbb b e d bbb bbbttt 1669
K.-S. Choi, J.-R. Jang

Estimating Blue, Green and Grey Water of Paddy RiICE IN KOFEa ........ccoiiiiiiiiiiciiiiiecie et 1675
S.-H. Yoo, J.-Y. Choi, S.-H. Lee, T. Kim

Effects of Fertilizer Type on NPS Pollutant Runoff from Saline Soils in the Saemangeum Reclaimed Uplands.............cccccevnnee. 1682
M.-S. Kang, I. Song, K.-D. Lee, J.-Y. Choi, J.-R. Jang

Analyzing Soil Moisture Uniformity for Surface Drip Irrigation System in Multi-layered Soil .............cccoovvvnincciinces 1689

S. G. Choi, J.-Y. Choi, W. H. Nam, E. Hong, S.-H. Jeon
Spatial Influence of Spraying Applications on Water Quality: The Case of the Gibaut-Delisle Watershade

(QUEDEC) ...t bbb E b h L E e h e h e h £ h e h bbb h bbbttt b et 1696
C. Sinfort, B. Panneton, A. Meillet
Pilot-Scale Field Experiment on the Stabilization of Heavy Metals Using Steel Refining Slag in Farmland Soil..............cccccceeenee. 1708

C. Yu, S. Kang, H. Jin, Y. Yoon, S. Yun
Precipitation and Evapotranspiration Patterns in the Northwestern Corn Belt and Impacts on Agricultural Water

IMTBNAGEIMIENT ...ttt bt bt b ekt b b b s e 4o s e e e R £ e b e E 8 h 0o h £ A e e h b h £ e E A e R e b€ A e h R b b h £ R R Rt bt bt b et b 1720
C. H. Hay, D. P. Todey
Impacts of Incorporating Prairie Vegetation Within Row Crop Production on Soil Hydraulic Properties...........c.ccccccevvrveenienns 1731

D. Lockett, X. Zhou, M. Helmers

Volume 3
Machine Vision Based Particle Size Distribution of Particulate Minerals and its Experimental Verification...........cccovvnninee. 1748
C. Igathinathane, U. Ulusoy, L. O. Pordesimo
Impact of Sugarcane Residue Management Strategies on Water Quality and Crop Yield ... 1767

R. L. Bengtson, H. M. Selim
A Result of Preliminary Investigation on Environmental Quality of Farmland Area Affected by Air Pollution from

TNE TNAUSTEIAI COMPIEXES ... ettt b bbb e bbb £ bbb AR E b b h s bbb R bbbt b bbbt n s bbb 1778
C.Yu, H.Jin, S. Kang, S. Yun, J. Leem
Sediment Rating Parameters and Their Implications in the Town Creek Watershed, MS...........ccocoeiiiiinnnccinninsseeeesseeenens 1788

J. J. Ramirez-Avila, E. J. Langendoen, W. H. McAnally, J. L. Martin, S. L. Ortega-Achury
Phosphorus Sorption Capacity of Six lowa Soils Before and After Five Years of Use as Vegetative Treatment

AN - OSSPSR PRSSTON 1798
D. S. Andersen, M. Helmers, R. Burns

Irrigation Water Demand Forecasting Using Wavelet Transforms and Artificial Intelligence............cocooeciinnninciccinnes 1810
J. Adamowski, H. F. Chan, I. Pulido-Calvo

Effects of the Impervious Cover Change on Runoff and Pollutant Loadings from a Small Watershed in South

S. W. Chang, M. S. Kang, S. W. Park, E. J. Lee, S. J. Bae



SESSION 134 BIOENERGY SIMULATION MODELING AND ANALYSIS

Evaluation of Syngas Production Unit Cost of Bio-Gasification Facility Using Regression Analysis Techniques..........ccccocccceuenene. 1826
Y. Deng, P. B. Parajuli

Energy Crop Market Development and Resilience Analysis Using an Agent-based Model .............ccccoieiinnnnccninncs 1837
Y. Shastri, A. Hansen, L. Rodriguez, K. C. Ting

Concurrent Science, Engineering and Technology (ConSENnT) for Biomass Feedstock Production Decision Support................... 1850

Y. Liao, L. Rodriguez, Y. Shastri, A. Hansen, K. C. Ting

Quantitative Evaluation of Bubble-Column Photobioreactors for Bio-diesel Production from Microalgae Using

ComMPULALIONAT FIUIA DYNMAIMICS ....vcvitiiiieteieteie ittt b et b e e bbb bbb b s e s b e bbb e bbb R et b b bt bbbt 1876
1. Seo, I. Lee, H. Hwang, S. Hong, J. P. Bitog, K. Kwon

SESSION 135 EMERGING INFORMATION TECHNOLOGIES

Development of a Multihop Wireless Sensor Network Measurement System in Wheat Field............coccoooviiiciciininsccceiensse 1885
H. Li, N. Wang
LaTeX for Agricultural and BiolOgICal ENQINEETS. ........c.ciiiiiieieiiirieieieiei ettt bbbt e e bbbt s bbbt s e ebenas 1895

C. Igathinathane
Environmental Quality Monitoring System of Producing Area for Green Agro-Products Based on Wireless Sensor

INBEWOTK ..o b bbb bbb bbb bbb E bbb 1919
S. Li, H. Gao, D. Liang, J. Jiang
Paddyfield Moisture Information Acquisition System Based on Wireless Sensor NetWOrK............cccoovvieiiinnneceninnssceeees 1928

D. Xiao, J. Chen, X. Luo, Y. Hu

SESSION 136 SENSORS AND ACTUATORS FOR AGRICULTURAL AUTOMATION AND BIOROBOTICS

Development of a Compact and High Mobility Elevating Work Platform for Orchards............cccooiicinnncieics 1939
Y. Yamada, T. Ota, M. Kanamitsu

Autonomous Aquatic Vehicle Fleet Development: Sensors, Communications and SOftWare..........ccooieeiennnrceicnersseeesseieas 1950
S. G. Hall, D. Smith, B. Thompson

Integrating an Embedded System within a Microwave MOISTUFE IMELET ..ot 1961
Micah A. Lewis, S. Trabelsi

Precise Seed Placement Control System for Various Terrain SUMTACES ..........ccovviiiiiciiiinni e 1969
M. Burce, T. Kataoka, H. Okamoto, Y. Shibata

Monitoring of Plant Growth Using Laser RANGE FINAEY ...........cciiiiiiiiee ettt et 1981

T. Ahamed, S. Kulmutiwat, P. Thanpattranon, S. Tuntiwut, N. Ryozo, T. Takigawa

SESSION 137 ELECTRONIC MONITORING OF ANIMAL RESPONSES AND ENVIRONMENTS

Heat and Moisture Production on Growing-Finishing Gilts as Affected by Environmental Temperature..........ccccocoveeevivrvrreennnns 1993
T. M. Brown-Brandl, J. A. Nienaber, R. A. Eigenberg, H. Xin

Shade Material Evaluation Based on Physiological Response 0f Cattle.............cceeiiiiiiicie e 2003
R. A. Eigenberg, T. M. Brown-Brandl

Evaluation of Automotive Mass Air Flow Sensors for Animal Environment Research and Control Applications.............cccccveuee. 2017
J. L. Purswell, W. C. Adams, M. D. Montross, J. D. Davis

Assessment of Air Velocity Sensors for Use in Animal Production FaCilities............ccveeiriiiririeeierininsse e eesesessesens 2028

B. D. Luck, J. L. Purswell, J. D. Davis

SESSION 138 MEASUREMENT AND MITIGATION OF GASEOQOUS POLLUTANTS FROM LIVESTOCK AND
POULTRY HOUSING - PART 2

Ammonia and Greenhouse Gas Emissions in a Dairy Cattle Building with Daily Manure Collection Systems...........c.cccocevvieueee. 2041
Z. Zhu, H. Dong, Z. Zhou

SESSION 140 HEAT AND POWER GENERATION FROM RENEWABLE ENERGY

A Review on Biomass Classification and Composition, Co-firing Issues and Pretreatment Methods ............c.coceeeininncieieninnienns 2053
J. S. Tumuluru, R. Boardman, C. T. Wright, S. Sokhansanj, N. A. Yancey

Development of Small-Scale Wind Power Generation Behind Livestock EXhauSt Fan ............ccccoviivneeierinnsssies s 2084
S. Hong, I. Lee, H. Hwang, I. Seo, J. P. Bitog, K. Kwon

Transpired Solar Duct for Tempering Air in North Carolina Turkey Brooder Barn and Swine NUISEIY .........ccccveeieririrenieniennne 2092
C. Love, S. B. Shah

Development of an Assessment Model for Greenhouse Using Geothermal Heat PUMP SYStEM .........ccooeiiiinicciniinscceesneees 2105

T. Ha, I. Lee, H. Hwang, S. Hong, 1. Seo, J. P. Bitog



SESSION 141 REDUCING AGRICULTURAL INJURY RISK THROUGH ERGONOMICS

ROPS DeficienCy 0f Grey MarKET TTACIOIS ......ccciiiiiiiiieiiieiiisie e et st e st sttt e e e et e seses e ss s e bese s e e e s e s e s e se e s s esesenesessesene s 2115
M. L. Myers, M. A. Purschwitz

Establishing the Need for an Engineering Standard for Agricultural Hitch PiNS ... 2126
W. M. Knapp, G. R. Deboy, W. E. Field, C. L. Corum, G. W. Krutz

Hierarchical Aquacultural Hazard Controls for Inherently Safer WOrK............cccooiiiiiecee s 2141

M. L. Myers, R. M. Durborow

SESSION 142 FOOD AND PROCESS ENGINEERING DIVISION POSTER SESSION

Detection of Comprehensive Internal Quality of Tomatoes Using Hyperspectral Imaging Technology ..........cccccevvvrecieienerneennnns 2160
W. Wang, X. Li, X. Chu, Y. Peng

Interaction of Casein Functionalized Cellulose Whiskers with POly(IaCtiC aCid) ..........ccoorririiininninieeeinseee s 2169
J. Gu, J. M. Catchmark

Effect of Extrusion Conditions on Physical Properties of Flaxseed-Maize SNAcK ..o 2178

M. Wu, D. Li, Z. Mao
An Automated Determination System for Beef Quality Evaluation Using VIS/NIR Spectroscopy Imaging

TECNNOIOQY ...ttt bbb b e b s e £ E b h e h £ E b b E €2 E b bR E R R R h R SRR bR R £ R bbbt e R b bRttt ben e 2187
X. Tian, Y. Xu, Y. Li, Y. Peng, X. Tang

A Hyperspectral Imaging System for Real-time Detection of Beef QUAlITY..........cccoovrireeiiiiiiirieeererss e 2196
J. Shan, Y. Li, Y. Peng

Design on the Key Parts of Fruits and Vegetables Transportation with Controlled Atmosphere by Liquid Nitrogen.................... 2205
E. LU, X. Han, H. Lu, Z. Yang, J. Xu, S. Song

Artificial Neural Network Modeling of DDGS within Varying Process and Storage Variables...........c.ccoooiiiiicinnnncciiin 2212
R. Bhadra, K. Muthukumarappan, K. A. Rosentrater

Influence of Hot Air and Natural Drying on Extrusion Properties 0f MaIZe ... 2238
J. Yang, H. Wang, Y. Gao, Junguo Li, B. Hu

Using Alternative Flours as Partial Replacement in Barbari Bread (Traditional Iranian Bread) Formulation ............cccccceveue. 2250
S. Pourafshar, K. A. Rosentrater, P. Krishnan

Physical and Mechanical Properties 0f AIMONG ... bbbt bbb bbbt st 2272
M. Loghavi, S. Souri, F. Khorsandi

Modeling Leachability of Metals from Preservative-Treated Wood During Rainfall EVENtS............ccoeeiiininicieienicrsce e 2286

S. Shi, W. Tao, C. N. Kroll

SESSION 144 APPLICATIONS OF ECOLOGICAL ENGINEERING

Evaluating Greywater and A/C Condensate Daily VVolume and Water Quality in Urban Settings...........cccooiveieinnnnnienensnnenns 2311
F. H. Jaber, H. M. A. Qiblawey

Application of Floating Treatment Wetlands to Stormwater Management — A Pilot MesocoSmM StUdY ..........ccoeeervrvrireereererernieiens 2318
C.-Y. Wang, D. J. Sample

Solid-liquid Separation and Treatment of Anaerobically Digested Dairy Manure in 2-Stage Biofiltration System .............ccc.c...... 2327
W. Tao, M. Xia

Ecological Engineering of Artificial Oyster Reefs to Enhance Carbon Sequestration via the Algae-Oyster CompleX...........cccc..... 2336

S. G. Hall, J. Risinger, A. Lutz, J. Farlow

SESSION 145 BIOPROCESSING FOR VALUE ADDED PRODUCTS - PART 2

Characterization of Exopolysaccharides from Certain Strains of Gluconacetobacter Xylinus .........ccocveeeiviiiinseciennnnssecereens 2345
L. Fang, J. M. Catchmark
Continuous Pullulan Fermentation in @ PCS BiofilM REACTON .........cccoiiiiiuiiiiieseee ettt es 2355

K.-C. Cheng, A. Demirci, J. M. Catchmark

SESSION 146 TRENDS IN THE AGRICULTURAL AND BIOLOGICAL ENGINEERING PRACTICES IN
DEVELOPING COUNTRIES - PART 2

Systems of Field Operations for Double-Cropped Paddy Rice Production Mechanization in South China ............c.cccceoinnicene 2367
L. Xu, M. Yang, B. L. Steward

SESSION 149 DESIGN EXPERIENCES FOR UNDERGRADUATE STUDENTS: BRUTAL FAILURES AND
BRILLIANT SUCCESSES

Undergraduate Design Experiences in the Trans-Atlantic Biosystems Engineering Network (TABE.NET)......cccccoovviieninnnnenes 2386
T. Curran, P. Barreiro, T. Dillaha, G. Vox, S. Zahos, Richard S. Gates
Global Design Team: Case Studies of Student and COomMUNItY IMPACT...........cooriiiiiiiiiir e 2396

A. Dare, J. H. Lumkes Jr., R. Mohtar



Undergraduate Students Solving Transportation and Energy Problems through Service Learning Projects in
(O g T=T oo o 1O PO T TP 2406
J. H. Lumkes Jr., D. D. Wilson, A. Dare

SESSION 201 POWER & MACHINERY DIVISION POSTER SESSION

Orchard Facilities and Equipment for Litchi and Longan in ChiNa..........cccciiiiiii et 2421
Jun Li, H. Lu, Z. Yang, E. LU

Mechanical Harvesting of UFO Cherry: Investigation of Tree Plant DYNAMICS ...........cccccoiiinieiinnieeese et 2429
X. Du, D. Chen, Q. Zhang, P. Scharf, M. Whiting

Experiments on Mechanical Properties of Sugarcane Leaf SHeath ... 2443
X. Mou, Y. Ou, Q. Liu, M. Wang, J. Song

Simulation on the Flow Field of the Air-and-Sieve Cleaning Device of a Peanut Harvester ... 2457

C. Hu, Jude Liu, S. Shang, S. Liu
The Effects of Shaking Frequency and Amplitude on Vibratory Harvesting of Almond (Prunus Dulcis L. Cv.

TSNANTOOM) ... bbbt h bbb b h e h b bbb £ h R bbb AR Rttt 2466
M. Loghavi, F. Khorsandi, S. Souri

Performance Evaluation of Two Mechanical Harvesters in Removing Cherry Fruits for Fresh Market .............ccccoovnviciciiinnnnn. 2473
D. Chen, X. Du, Q. Zhang, M. Whiting, S. Wang

A Hand-held Mechanical Blossom Thinning DeVice fOr FrUIT TIEES .......cccuiiiciriiiiiiseeeeesisie et ssesenes 2485
M. Wang, H. Wang, Q. Zhang, K. Lewis, P. Scharf

Prototype Self Propelled Bokbunja Canes Trim and Crush SYSTEM ........c.ccciiiiiiiiicii e 2496
J. D. So, S. H. Kwon

Effect of Auxiliary Airflow in the Seeding Tube on an Air-assisted Seeding for Rice Paddy..........cccocoeeiiininicicinnnscceessees 2507
N. T. T. Loan, T. Chosa, S. Tojo, T. Tsukamoto

Dynamic Modeling of Eccentric-mass Type of Forest Fruit Harvest Maching.............ccccovoviiireeeninnisseees e 2515

C. Wang, L. Xu, H. Zhou, Z. Jia, J. Yu, W. Song

Noise Analysis of Small-size Pulse-jet Engine ...
L. Xu, M. Ma, H. Zhou, Z. Jia

Effect of Surfactants on Evaporation and Deposition Coverage Area of Pesticide Droplets on Different Tobacco

LLBAVES. ...ttt btk h bk h e h £ bk E R R R £ R R A E R £ eE R £ e R R E AR 4R R R AR SR E R £ SRR R e R e R e R R b E R R Rt h et bt b e n et b nennen 2537
Y. Yu, X. H. Chen, H. W. Yang, G. X. Wu, Z. J. Rao, S. Wang

Leaf Deposition with Fixed Sprinklers, Low Drift and Conventional Nozzles in Apple Orchard ..o 2563
B. Panneton, M. Piché, V. Philion, G. Chouinard

Design and Investigation of Ultra-low Volume Centrifugal Spraying System on Aerial Plant Protection...........ccccoovvveviinernennnns 2574
Y. Ru, H. Zhou, Q. Fan, X. Wu

Toward-Target Precision Pesticide Application Controller Based on FPGA Image ProCessing .........ccccovreeeninininiseienenesesiseeens 2587
Y. Gan, H. Zhou, Z. Jia

Tail-tube Size Effect on Performance Parameters of Steady CombUSEION FOGUEN .......c.cooiiiiieiiniiiciineeee e 2598
H. Zhou, J. Zheng, S. Gao, L. Xu, Y. Cui, H. Cui, Z. Jia

Effect on Atomization of Rotation-Cage-TYPE NOZZIE ...........cvveueiiiiiieeeeisse ettt s et e e s s enenn 2607
Z.Jia, H. Zhou, L. Xu, Y. Cui, H. Cui, Z. Dai

Harvesting and Utilization of Crop Residues as Biomass Feedstock in ChINA..........couriiiiiiirneiei e 2618

Caiqi Hu, Jude Liu, S. Shang

Volume 4

An Investigation Into the Optimization of Rice Straw Collection System for Bioethanol Fuel Production from

Reclaimed Heavy Clay Paddy-Rice Fields in HAChIFOQata..........cccoiiiiiririiiicce et 2627
M. Katahira, H. Shindo, M. Saito, S. Nakagawa, R. Kato, S. Yamaya, M. Natsuga

Research on Root-Stubble Digging and Its Soil Separation MeChaniSIM ..ot 2639
X. Ma, X. Chen, X. Liao, G. Chen, Y. Lai

Experiment for Alfalfa Stem-cutting and Study for Mechanical Properties...........cocovieiiiinnccees e 2647

Z. Fu, D. Wang, G. Wang, H. Yuan, Y. Gao, K. Deng
Optimizing Energy Requirement for Fine-crushing Wood-cellulosic Material and Its Glucose Yield for Bioethanol

PROOUCTION ...ttt bbb bbb bbb b0 e bbbt b bbbttt r e 2656
K. Shoji, D. Tanaka, K. Arai, H. Horio

Prediction of Compaction Behavior of Heavy Clayey Soil Beneath an Off-road Vehicle. ...........ccccocoiiiiiiiiiiniscceeces 2666
T. Miyazaki, T. Okayasu, E. Inoue

Fuel Consumption Test and Analysis for a Soil-Gashing and Root-Cutting Maching ..............ccccoeiiiniciiniseeee 2676

D. Lv, D. Wang, Y. You

Detection of Plant Injury from Application of Non-Selective Herbicide by Measurement of Chlorophyll

Reflectance @and FIUOIESCEINCE ... bbb bbb bbb 2686
Y. Huang, H. Yao, S. J. Thomson, K. N. Reddy, W. T. Molin

Application of the Hyperspectral Remote Sensing by Au Unmanned Helicopter in Maize (Zea Mays L.) Production

(2= L 0 TSP 2693
K. Tanaka, A. Nakatsubo, T. Sugiura, H. Minagawa, E. Shima, H. Shimada



Application of the Hyperspectral Remote Sensing by Au Unmanned Helicopter in Maize (Zea Mays L.) Production

(2= L 72 PSSP 2694
A. Nakatsubo, K. Tanaka, T. Sugiura, H. Minagawa, E. Shima, H. Shimada

Modeling Zone Management in Precision Agriculture through Fuzzy C-Means Technique at Spatial Database ..............c.coco.... 2701
L. G. Vendrusculo, A. F. Kaleita

Extension and Application of Precision Rice Hill-Drop Drilling Machineg ..o 2716

S. Zeng, Z. Zhou, H. Lu, X. Luo, X. Tang, Z. Wang, Y. Zang, Y. Jiang, P. Wang

SESSION 202 ADVANCES IN COTTON ENGINEERING - PART 1

Development of a Precision Planter for Cotton Crop with Variable Application Rate of Fertilizers at Different

DIBPENS ... bR E b bR £ £ £ R R E £ A £ R E R R £ R £ h SRR R £ R bR AR R R R R et bbb R et ek b ettt r s 2729
S. Sharma, C. J. S. Pannu
Differences among Cotton Genotypes for Fiber-Seed AttaChmeNt FOFCE.........ccciviiiiiiiiecieiiireee e 2741

J. Clif Boykin, E. Bechere, W. R. Meredith Jr.

SESSION 203 ADVANCES IN APPLICATION AND DRIFT REDUCING TECHNOLOGIES

Spray Droplet Sizes with Additives Discharged from an Airassisted Variable-rate NOZzIe ... 2756
J. Gu, H. Zhu, W. Ding, H. Y. Jeon

The Effect of Nozzle Type and Deposition Aid on Herbicide Efficacy and Droplet Size ... 2776
S. M. Bretthauer, R. E. Wolf, A. Hager, B. K. Fritz

Building Canopy Retention into AGDISP: Preliminary Models and RESUILS ...........cceeiiiiriririeeenninise e esesssseeessssesens 2782
W. C. Schou, W. A. Forster, G. N. Mercer, M. E. Teske, H. W. Thistle

Evaluation of the AGDISP CanOPY IMOUEN ........c.ciiiiiiiietee ettt bbb bbbt bbbttt b bttt b s 2798
J. C. Gracg, S. F. Gous, B. Richardson, M. E. Teske, H. W. Thistle

Impaction Correction Effects on Deposition through @ FOrest CanOPY ........ccveririiirieieiririsiei ettt 2811
M. E. Teske, H. W. Thistle

Aircraft Calibration for Application of Solid Baits for Pest Eradication OpPerations...........c.coeeereririreeeeienisesseseesessesseesesesesessenes 2818
B. Richardson, M. O. Kimberley, S. F. Gous

An Experimental Variable-Rate Sprayer for Nursery and Orchard APPlCatioNS...........ccccoirreiiniineeen s 2843
Y. Chen, H. E. Ozkan, H. Zhu, R. C. Derksen, C. R. Krause

Factors that Influence Nozzle Body Diaphragm Check Valve Shutoff ACHIVALION ...........cccoiiiiiiiiiice e 2855
J.P. Lang

Verification of a Variable Rate Sprayer for Nursery Liner APPHCATIONS..........cccoviiiirieieieiiiiririee s ssssesens 2865
H. Y. Jeon, H. Zhu, R. C. Derksen, H. E. Ozkan, C. R. Krause

Residues and Cleaning Effects in a Direct Nozzle Injection System for Pesticide Application ...........c.ccccoeoiiiiinieinnnsccieeeerens 2878

M. Dérpmund, X. Cai, M. Walgenbach, J. Vondricka, P. Schulze Lammers

SESSION 204 SPECTRAL SENSING FOR PRECISION AGRICULTURE

Estimation of Soil Quality Characteristics Using Reflectance SPECtrOSCOPY.......ccouriirireririiirieieieti st 2886
A. H. Sheridan, K. A. Sudduth, N. R. Kitchen, R. J. Kremer

SESSION 205 PRECISION AGRICULTURE FOR WILD BLUEBERRY

Development of Commercial Prototype Variable Rate Sprayer for Spot- Application of Agrochemicals in Wild

2 L] o =T o Y/ 2902
Q. U. Zaman, T. J. Esau, Y. K. Chang, A. W. Schumann, D. C. Percival, A. A. Farooque

Mapping Water Table Depths Using Electromagnetic Induction Methods to Develop Variable Rate Technologies...................... 2913
F. Khan, Q. U. Zaman, A. W. Schumann, A. Madani, D. C. Percival, A. A. Farooque, S. Saleem

Delineation of Management Zones for Site-Specific Fertilization in Wild Blueberry Fields...........cccoiiiiniiicieinccieeene 2925

A. A. Faroogue, Q. U. Zaman, A. Madani, A. W. Schumann, D. C. Percival, F. Khan, S. Saleem, T. J. Esau
Performance Evaluation of a Prototype Variable Rate Sprayer for Spot-Specific Application of Bravo® Fungicide

N WV BIUBDEITY ...ttt bbb bbb b bR £ £ £ b e b2 Rt £ £ £ e b e b e Rt A £ A e e b b e b e b e e bbb e b e bt et b et e b e b ettt ebeban 2943
T.J. Esau, Q. U. Zaman, Y. K. Chang, A. W. Schumann, D. C. Percival, A. A. Farooque
Impact of Variable Rate Fertilization on Ground Water Contamination in Wild Blueberry Cropping System.........ccccocevvevrennne 2956

S. Saleem, Q. U. Zaman, A. W. Schumann, A. Madani, D. C. Percival, A. A. Farooque, F. Khan, S. Read

SESSION 206 MONITORING AND MODELING OF POLLUTANT TRANSPORT IN TERRESTRIAL AND
AQUATIC ECOSYSTEMS

Modeling Dissolved Phosphorus in Lake Erie Watersheds ..ot 2967
R. B. Confesor Jr., R. P. Richards, J. Arnolds, G. W. Whittaker
Predicting Preferential Flow of Pollutants Via Fractures Using Field and Laboratory Soil Texture Data...........ccccoeoeeervrccrcnnnene 2980

E. K. Kim, A. D. Christy, Y. W. Kang, J. Weatherington-Rice



SESSION 207 SOIL EROSION RESEARCH

Sediment Yield Modeling of @ Watershed USING GIS...........cceiiriieeeiiiiise sttt a st ssssesesenens 2991
Ashish Pandey, Audumbar Jadhav
Streambank Erosion and Instability Induced by Groundwater SEEPAGE ..........cceueuiirriririniiicitiee s 3009

T. L. Midgley, G. A. Fox, G. V. Wilson, D. M. Heeren, A. Simon, E. J. Langendoen

Measuring the Erodibility of Cohesive Soils Influenced by Seepage Forces Using a Laboratory Submerged Jet Test

DIBVICE ...ttt ettt s sttt b bR R e £ Rk E oAt R £ £ R e R e R eR £ E e R e R e R et AE R R e R e Rt e £ £ oA e R oA e et £ R e R e R eR £ S e R R e R R et e bR e R e R e ettt e b ene et et etenn 3030
A. Al-Madhhachi, G. A. Fox, G. Hanson, A. Tyagi, R. Bulut

Analysis of Topographic Attributes for Identification of Ephemeral Gully Channel Initiation in Agricultural

RVAT L =] ] T LTSRS 3042
H. Momm, R. Bingner, R. Wells, S. Dabney

SESSION 208 NUTRIENT TRANSPORT AND WATER QUALITY - PART 1

Water Management Practice Effects on Nutrient Losses from Surface Runoff and Sub-surface tile Drainage in

COIN=-SOYDEAN ROTATION ......euiiiiieiteteieii ettt e bbb £t bbb R £ £ b e b e b e s e £ £ £ e b e b e R e A £ 4 £ e b e b e b eh £ e e £ e b b e b e R e e e e bbb e b ettt et et et e e e e s 3056
C.S. Tan, T. Q. Zhang

CLEAN-East™ Project: Performance of a Voluntary Approach to Environmental Protection at Livestock and

POUILIY OPEIALIONS ...ttt ettt ettt b bt e bbb e s e £ e b b e b e R e £ £ b e b e b2 s e £ £ £ e b e b e At A e A £ e b e b e b eh £ e e e e b b e b e b e et e b e b e b e b ettt b et e b e e e e s 3077
M. E. Deerhake, J. M. Rice, N. Ubaka-Blackmoore, A. Wesley, K. Schaffner, P. R. Peterson, R. Neulicht

SESSION 209 MONITORING AND MODELING OF PATHOGENS AND PATHOGEN INDICATORS - PART 1

Feedlot Manure Handling and Application Strategies on Surface Runoff of Artificial Hormones Applied to

ROWCTOP FIEIAS ...ttt bbb bbb £ 4 £ e bbb e R £ £ £ b e b2 R e £ £ b e b e b e AR £ A S e b b e b e b2t e b b e b e b et b et et e b e ne b abebeban 3088
S. Biswas, W. Kranz, S. Bartlett-Hunt, T. Mader, C. Shapiro, D. Shelton, D. Snow, D. Tarkalson, S. Van Donk, T. C. Zhang, S.
Ensley

Poultry Manure and Landscape Slope Effect on E. Coli Transport with Surface RUNOFf............cccoooiiiiiiiiiincee e 3101
Maria Isabel Delgado, Chi Hoang, Huy Nguyen, Carl Pederson, Ramesh Kanwar

Identifying Critical Areas of Bacteria Loading in the Upper Pearl River Watershed ... 3112

Priyantha Jayakody, P. B. Parajuli

SESSION 210 DRAINAGE WATER MANAGEMENT

Three Years of Crop Yield Using Drainage Water Management in ORI0 ... sesssssssesenens 3125
E. Ghane, N. R. Fausey, V. Shedekar, L. C. Brown
The Effects of Drainage Water Management on Crop Yields in Eastern North Carolina ... 3134

C. A. Poole, R. W. Skaggs, M. A. Youssef, G. M. Chescheir, C. R. Crozier

SESSION 211 IRRIGATION MANAGEMENT WITH LIMITED WATER SUPPLIES - PART 1

A Water Balance Trickle Irrigation SCheduling MOGEL ... 3149
T. Sammis, P. Sharma, M. K. Shukla, J. Wang, D. Miller
Corn Water Use and Yield for Various Limited Irrigation TreatmeNnTS........ccoovieiieririiirieeienisisessersresesissssesesessssssesesasessssssesesesssees 3169

S. Van Donk, D. Davison, J. Petersen

SESSION 212 REAL-TIME MACHINE VISION FOR AGRICULTURAL AND FOOD APPLICATIONS

Development of a Cost-Effective Machine Vision System for Infield Sorting and Grading of Apples: Fruit
Orientation aNd SIZe ESTIMALION ..........ccciiiiiiit bbb bbb bbb bbbttt bbbttt r e 3193
A. Mizushima, R. Lu

SESSION 213 SPECTROSCOPY AND SPECTROSCOPIC SENSING - PART 1

Comparison of Different Detection Methods for Citrus Greening Disease Based on Airborne Hyperspectral

TIMIGING -ttt bbbt e e bbb h R h b £ e heh bR E e hE bbb bRttt 3212
X. Li, Wonsuk Lee, Minzan Li, Reza Ehsani, Chenghai Yang

Mapping Cotton Root Rot Infestations over a 10-Year Interval with Airborne Multispectral Imagery ..........c.ccccovenreiennnnnnnns 3226
Chenghai Yang, Gary N. Odvody, Carlos J. Fernandez, Juan A. Landivar, Robert L. Nichols

Spectral Signatures of BIUEDEITY FrUIts and LBAVES...........ccceiiririeieieiesests ettt se et s et sa e s st e nesessssnsesenenens 3232
Ce Yang, Wonsuk Lee

Development of Spectroscopic Water Stress Meter and Its Application to Satsuma Mandarin Cultivation ............c.ccccceeevnirennes 3244
R. Hyodo, S. Aramaki

Improving NIR Model for the Prediction of Cotton FIDer STreNGth ... 3253

Yongliang Liu, Gary Gamble, Devron Thibodeaux



Preliminary Study on Heavy Metal Detection in Soil Using Terahertz Time-Domain SPectroSCOPY........cooueieeerrerrinnninieeecieeniens 3263
B. Li, M. Wang, N. Wang, H. Zhang, C. Zhang, W. Zhang

SESSION 214 AIR QUALITY AS RELATED TO AGRICULTURAL WASTE MANAGEMENT - PART 2

Impacts of Manure Spreading on Downwind Air Quality: Particles, Ammonia, and Bioaerosols.............cceerienrniccieninnsccenns 3280
Michael Jahne, Seungo Kim, Jessica Castilleja, Stefan Grimberg, Thomas Holsen, Shane Rogers

SESSON 215 ANIMAL HOUSING EVALUATION AND ENVIRONMENTAL CONTROL

Production of Medicated Bedding Straw: Challenges and PErSPECLIVES........ccovvieiieririririeieieiseseie sttt enesees 3293
P. Solan, V. Valdramidis, C. Androny, B. Tiwari, C. O’Donnell, G. Owens, A. Scannell, T. Curran
The Productive and Reproductive Performance of Rabbits in Different HOUSING SYStEMS ... 3308

Kahled M. Abdelbary, M. H. Hatem, B. A. Mohamed, N. A. Ahmed

SESSION 216 PARTICULATE MATTER EMISSION FACTORS AND ABATEMENT STRATEGIES

Selection of Particle Characteristics to Distinguish Amongst Potential Sources of Particulate Matter in Poultry and
PGS ettt e bbb oA £ £ e b bR e R £ £ b b e b e R e £ eE bR SR e RS £ £ b e E e b e e £ R b e b LR oA LA E AR e b e b e EeR S £ AR e b b e R e RSt b b ek b e Rt e b bbb e e 3323
M. Cambra-L6pez, T. Hermosilla, A. J. A. Aarnink, N. W. M. Ogink

SESSION 217 AGRICULTURAL WASTE MANAGEMENT - PART 1

Overcoming Challenges to Recovering Phosphorus as Struvite from Anaerobically Digested Dairy Waste ............ccccvveecriennenn. 3335
M. P. Huchzermeier, W. Tao

An Air Emissions Assessment Tool for CLEAN-East™ Volunteer Livestock and Poultry Operations ............ccoccceoevennninicneee 3344
M. E. Deerhake, P. R. Peterson, M. Rice, N. Ubaka-Blackmoore, A. Wesley

Swine Wastewater Treatment by Growing Spirodela Polyrrhiza: A Pilot-Scale StUdY ... 3354

J. Xu, A. M. Stomp

SESSION 218 REDUCING AGRICULTURAL INJURY RISK THROUGH ERGONOMICS

Tractor Mounting/Dismounting Biomechanics Related t0 FallS..........cccoviiieiiiiniisiccieiiss e 3361
A. Merryweather, M. Pate, S. Vemparala
A Man-machine Interaction Model to Determine the Safety of Devices for Harvesting at Height ... 3371

Y. Hikind, D. Rubinstein, I. Shmulevich

SESSION 219 FOOD AND BIOPRODUCTS MODELING

Global Warming Potential and Energy Intensity of Cheese Manufacturing in WiSCONSIN ...........cccciirrniiciiinnneceees s 3394
H. Aguirre-Villegas, S. Kraatz, F. Milani, D. Reinemann

A Comparative Study of Representative Subset Selection for NIR Model Updating.......cccovvuveeeriiininisieieieninsssee s 3411
X. Fu, Y.Ying, D. Yang

Determination of the Mechanical Properties of Corn Grains and Olive Fruits Required in DEM Simulations............cccocooveeee. 3422

C. Gonzélez-Montellano, D. Fernandez-Llana, J. M. Fuentes, F. Ayuga
Modeling Heat Transfer during Cooling of Cooked Ready-to-Eat Meats Using Three-Dimensional Finite Element

AANBIYSIS ... h R b E £ E e h R bbb e h e E bR E R h e h bbb bbbt 3436
J. F. Cepeda, M. Negahban, H. Thippareddi, J. Subbiah, C. L. Weller

Adaptive Modeling for Weight Control in Vertical Auger Filling Applications of FOOd POWAENS...........ccccoviieeinnnncciseines 3457
C. N. Boriak

SESSION 220 PHYSICAL AND CHEMICAL PROPERTIES OF BIORESOURCE PRODUCTS AND
COPRODUCTS

Protocol for Assessing Particle Shape of COMMINUEEA BIOMASS........ccuouiveueieiiiiiiieieieinisisiste et ss s sese e sasssssesesasesees 3465
J. H. Dooley, D. N. Lanning, G. Broderick
Application of Buckmaster Electrolyte lon Leakage Test to Woody Biofuel FEedStOCKS ..........ooviiiiiicinninicccecece 3471

T. Broderick, J. H. Dooley

Volume 5

Effects of Conditioner Steam, Extruder Water and Screw Speed on Physical Properties of DDGS-Based
EXTrudates in TWIN-SCrEW EXEIUSION ......coiiiiiiieieiiiiieirieieiee sttt ettt ettt etttk et e s e st et ke kb et e b b et e b ettt eb et e ne et et etanan 3480
P. Fallahi, K. A. Rosentrater, K. Muthukumarappan, Mehmet Tulbek



Physical Properties of Soy-polyol Based Polyurethane Foams Reinforced with Microspheres and Nanoclay............c.cccocceccenns 3520
Hongyu Fan, Ali Tekeei, Galen J. Suppes, Fu-Hung Hsieh

SESSION 221 BIOMASS FEEDSTOCK LOGISTICS AND PROCESSING - PART 2

Utilization of Sweet Sorghum for Ethanol Production— A REVIEW ...ttt 3535
Ajit K. Mahapatra, Mark Latimore, Danielle D. Bellmer, Bharat P. Singh

SESSION 222 DRYING, HANDLING, AND STORAGE CROPS FOR FOOD AND ENERGY

Effects of Grain Bag Storage on POSt-Harvest QUAIITY ............cceiiiiiirieeiiiiisiesee et es e ssesenan 3547
J. K. Ward, J. D. Davis

Aeration of Baled and Chopped Miscanthus in @ Covered TeSt FaCHITY ...........cccoiiiiiiiiiee e 3557
T. Igbal, S. Eckhoff, M. Danao, K. C. Ting

Demand Management Technology & Practices for AGricultural SYSTEMS ..........cccciiiirieiiiinreece s 3572

Adam Laurent, Jennifer Brinker

SESSION 223 PHYSICAL PROPERTIES OF BIOCOMPOSITES AND BIOPRODUCTS

Formation and Characterization of Bacterial Cellulose Particles in the Presence of Hemicelluloses and Pectin.............c.ccoeveunee. 3580
J. Gu, J. M. Catchmark

Biocompatible Cellulose-Casein-MiNeral COMPOSITES............cuirieuiiiririeieeeri ettt b bt b bbbt s bbb s e ebebas 3591
D. M. Mears-Leiner

Surface Area and Porosity Characterization of Nanoscaled Cellulose from Different Acid Treatments ..........ccccooveeiniiinccenne 3601
Jing Guo, J. M. Catchmark

Effects of Low Temperature Spray Drying Conditions on Physical Properties of Bovine Colostrum Powders.............cccovrvvvrennnns 3611

H. Yu, Y. Li, A. Abdukerim, W. Long

SESSION 224 APPLICATIONS OF BIOLOGICAL AND ECOLOGICAL PROCESS MODELS

Carbon Dynamics Modeling and Uncertainty Analysis in the New Jersey PiNelands...........ccoovreiininiicieininssieeees s 3622
Z. Miao, Richard G. Lathrop Jr., Ming Xu, Inga P. Lapuma, Kenneth L. Clark, John Hom, Nicholas Skowronski, Steve Van Tuyl

Modeling the Economic Feasibility of Sweet Sorghum in Western Kansas and the Panhandles of Texas and

OKIBNOMA ...ttt bbbt bbbt E e b b e b a8 £ £ 4 £ e b b e b e R e £ £ 4 e b e b 2R e £ £ b e b e b e A e e A £ e b e b e b eh £ e Ao e b b e b e b e et e b b ek e b e st bbb eb b e e e 3632
S. Perkins, R. Nelson, K. Douglas-Mankin, S. Staggenborg
Spatio-Temporal Testing of New Crop GroWEh MOGEL...........c.ciiiiiiiiiice et 3640

Hakojarvi Mikko, Hautala Mikko, R. Antti, M. Berit, A. Laura

SESSION 225 BIOPROCESSING FOR VALUE ADDED PRODUCTS - PART 3

Anaerobic Fermentation of Hog Manure to Increase P Removal by Struvite Precipitation ... 3650
J. Ackerman, N. Cicek, J. Oleszkiewicz

SESSION 228 FOREST BASED BIOMASS: HARVESTING, PROCESSING, TRANSPORT AND STORAGE

Economic Modeling of Woody Biomass Utilization for Bioenergy: A Case Study in West Virginia...........c.cocoveeonnnnecninnnnenes 3664
Damon Hartley, J. Wu, J. Wang, J. McNeel

Influence of Environmental Decomposition of Logging Residues 0n FUel Properties..........ccccoviirveeeiininseeinnesesseiessesssesseseenens 3687
K. Singh, J. Zondlo, J. Wang, Litha Sivanandan, J. S. Brar, S. Kumar

Structured Interview Guide and Template for Specification of Biomass Fuel and Feedstocks ............coceieeminnnirinicncinnnnens 3698

J. H. Dooley, D. N. Lanning, C. Lanning

SESSION 229 HANDLING, STORAGE, TRANSPORT AND PROCESSING OF BIOMASS FEEDSTOCKS

Optimization of Preprocessing and Densification of Sorghum Stover at Full Scale Operation ...........c.cocoeevinnnecennnsecees 3717
N. A. Yancey, J. S. Tumuluru, Craig C. Conner, C. T. Wright

Evaluating the Optimal Logistics System of Biomass Feedstocks for a Biorefinery with Alternative Harvest,

Storage and Preprocessing Options: A Case Study Of EASt TENNESSEE .........cueurueiiiirieieiiiirisieieseie sttt ne e 3733
T.Yu, J. A. Larson, B. C. English, Y. Gao
Anaerobic Storage and Aerobic Stability of Moist Biomass FEEASTOCKS ..........c.curriiiirieireiisisieeeene e seesens 3741

S. D. Williams, K. J. Shinners



SESSION 230 ADVANCES IN COTTON ENGINEERING - PART 2

Influence of Seed Cotton Extractors and Cleaning Rate on Gin Turnout and Fiber QUality ..........cccocvrviivieeicinnnsseee s 3775
J. D. Wanjura, W. Faulkner, G. A. Holt, M. G. Pelletier

Examination of Gin Motes for Use in TeXtile ProCESSING..........c it 3804
C. D. Delhom, R. K. Byler, D. P. Thibodeaux

Benefits of Onsite Gasification of Cotton Gin Trash for Power Production at Cotton GiNS...........cccuveieeieieiinieniieseeieeeee s 3813

C.T.Gilley, D. S. Saucier, R. McGee, C. B. Parnell Jr., S. Capareda

SESSION 231 DEVELOPMENT AND PERFORMANCE OF YIELD MONITORS

Using Yield Monitors to ASSeSS ON-Farm TEST PIOTS........cccouiieeiiiiirieeieiss sttt se s es s se e s seesesesase s sseseses 3825
R. Taylor, J. Fulton, D. Mullenix, M. Darr, R. McNaull, L. Haag, S. Staggenborg

New Methods for Automatic Delay Time Compensation in Grain Yield Maps ..ot 3836
D. H. Lee, K. A. Sudduth, S. T. Drummond, S.-O. Chung, D. B. Myers

A Yield Monitor for Combines Based on Volume and Density MEaSUFEMENTS ............coceiiririeieieiiinnisieieese s 3848

K. Wild, M. Sonntag, J. Thomas, M. Roehnick, D. Barth
A Mini Grain-Yield Sensor and In-situ Non-Linear Calibration - Impact-by-Impact Sensing to Compensate for it

Own Drift and to Preserve Non-Linearity for ENNANCEA ACCUFACY .........cueueuiiriiiiieiiieiiesiieie ettt 3858
K. Shoji, T. Kawamura

SESSION 232 GEOSPATIAL TECHNOLOGIES AND ANALYSIS FOR MANAGEMENT DECISION MAKING

Application of Wireless Sensor Networks in the Field of AGriCUITUIE...........ccciiiii e 3866
Y. Chen, X. Peng, T. Zhang

Evaluating County-level Potential Production Capacity of Potatoes for Maine Using the Crop Model SPUDSIM..........c..cccccueeene. 3871
Jonathan P. Resop, David H. Fleisher, Q. Wang, Dennis Timlin, V. R. Reddy

Remote Monitoring Technologies: Real-time Data Displayed on the INTErnet............ooceiiiiieiciiiice e 3890

John Nowatzki, Ganesh Bora

SESSION 235 LAND USE AND CLIMATE CHANGE IMPACT ON WATERSHED EROSION

Bio-energy Feedstock Yields and their Water Quality Benefits in IMISSISSIPPI ....c.cuvviiiiieciiieiini e 3895
P. B. Parajuli

SESSION 236 NUTRIENT TRANSPORT AND WATER QUALITY- PART 2

Groundwater Nitrate Reductions within Upstream and Downstream Sections of a Riparian BUffer ..o 3904
T. L. Messer, M. Burchell I, D. L. Osmond, G. L. Grabow

Report of a Proprietary Process to Reduce Dissolved Total Nitrogen in the Final Effluent at a Wastewater

Treatment System and in the Groundwater Downstream from a Soil Absorption System in a Coastal Outwash

L] UL TSP 3923
M. B. McGrath, T. M. Santos

Removal of PPCPs within Surface Application 0f WaSteWater SYSTEIMS .........c.cciiiiiririieieireeet s 3954
C. B. Fedler, B. Hossini Amoli

Runoff Nutrient Transport as Affected by Manure Application Rate, Residue Cover, and FIow Rate............ccccceevrveveeinrnrnsrenenns 3967
C. Thayer, J. Gilley, L. Durso, D. Marx

Vegetative Filter Strips: Surface and Subsurface Water QUAIITY ..........cccorriiiiiiiicccre s 3990

R. Larson, S. Safferman

SESSION 237 MONITORING AND MODELING OF PATHOGENS AND PATHOGEN INDICATORS - PART 2

Protein Coated Biosensor for Rapid Escherichia Coli DEECTION.............couiuiiiiiiiiieiietiieie e 3999
M. S. Thomas

Effect of Advanced Photocatalysis on Pathogen Reactivation Rates after UV Disinfection in Water.............cccoceovevrvvveecennrnssenenns 4008
J. Kaur, R. Karthikeyan, R. Smith

Impact of Contributing Area on the Performance of Vegetative FIlter STriPS........ccociiiiiiiree e 4015

Shaukat Manzoor, Ramesh Rudra, S. I. Ahmed

SESSION 238 IRRIGATION MANAGEMENT WITH LIMITED WATER SUPPLIES - PART 2

Nitrogen Mass Balance for Sustainable Nitrogen Management at Wastewater Land Application Sites............cccovvnriicnnnnnnenns 4035
R. Duan, C. B. Fedler
Effect of Flushing Frequency with Sulfuric and Phosphoric Acids on Emitter Clogging.........ccou e 4050

Azmy M. El-Berry, Fathy G. El-Ebaby, Sarah A. Helalia, Mohamed E. Abuarab



Effect of Early Season Water Stress on Corn in NOFthWESE KANSES............vviuiieiiiiiiiciceris e 4064
Freddie Lamm, A. A. Aboukheira

SESSION 239 INFORMATION & ELECTRICAL TECHNOLOGIES DIVISION POSTER SESSION

An Easy Measurement Method of Foliar Morphological Parameters Using Image Processing Technique ..........ccoccveeeniinnnnenes 4075
L. Qi, X. Ma, X. Liao, B. Liang
Analysis of Hyperspectral Scattering Profiles Using Generalized Gaussian Distribution for Prediction of Apple

Firmness and SOIUDIE SOIIAS CONTENL ...ttt bbbt bbb st b bbbt b bbbt e bbbt ebens 4083
M. Huang, Q. Zhu, X. Zhao, R. Lu

Simulation of Vibration Harvesting Mechanism for WOIThEITY ..o 4096
X. Tang, J. Ren, C. Liu, D. Xiao

Data Fusion Technology for Precision FOrestry APPIICALIONS.........ccoviiiiiiiieiiiii et 4111
H. Zhang, J. Zheng, H. Zhou, Y. F. Ge, G. Dorr

Monitoring and CFD Prediction for Fugitive Dust Dispersion in the Reclaimed Land in KOrea...........ccceoevviieeininnsccieisenenns 4121
H. Hwang, I. Lee, S. Hong, I. Seo, J. P. Bitog, K. Kwon

Prediction of CO, Emission from Soil for Optimal Greenhouse CONLIOL .............ceiieriiiiirieeieiirsee e es 4132
D. H. Lee, K. S. Lee, C. H. Choi, S.-O. Chung, H. J. Kim, Y.-J. Cho

Implementation of the Communication Model for 1SO11783 Standards Based on AUTOSAR .........coviieiciinnininscneesneses 4144
S. M. Kim, S. J. Park, C. S. Kim, M.-H. Kim

Recognition Technique of Crop Row Centre Lines Based on Mathematical Morphology ............ccoveeiinnnieeinsceeesseees 4155
Q. Wei, Z. Mao, J. Fei, F. Yang

Fatigue Life Simulation of Rotary Tiller Blades Synthetic Using Experimental and Finite Elements Analysis Tools..................... 4161
D. Gao, D. Wang, G. Wang, Wenjuan Chai

Kinematic Analysis and Parameter Optimization of the Blade of Grass Root Cutting Maching ............ccccovvniniccninnnnceees 4173
X. Ma, D. Wang, G. Wang, H. Yuan, D. Gao, Y. Gao

Micro Crack Detection in Egg Shell USiNg MaChing ViSION ..ottt 4183
Y. Peng, S. Dhakal

Design and Testing of Access-tube TDR SOil WALEE SENSOT ........cciiiiirieieiriririeieieee sttt sesesesessseeesesesessssesesesesessssssesesesessssssssesssesssseseses 4193
Joaquin J. Casanova, Steve R. Evett, Robert C. Schwartz

Influence of Magnetic Field on Germination and Early Growth Characteristics in Leymus-Chinensis Seeds............ccccoevrrcnenne 4209

Y. Gao, D. Wang, J. Yang, G. Wang
Mobile Device Development Using RFID and QR Code Technology for Real Time Information Management of
Irrigation Facilities...........cccoveeveiinnnicecne.

J. T.Kim, T. G. Kim, W. H. Nam, J.

SESSION 240 MACHINE VISION FOR AGRICULTURAL AUTOMATION AND MANAGEMENT

Development of Precision Irrigation System Using Machine Vision in Plant FACtOry ..........cooeeiiiniciinisece e 4228
Yusuf Hendrawan, Haruhiko Murase
Fruit Localization Using Artificial Vision and Shape ANAIYSIS.........ccccciiiiiciiic et e 4244

R. Linker, E. Kelman
Color-Based Corner Detection Algorithm for Rice Plant-hopper Infestation Area on Rice Stem Using the RGB

COIOF SPACE ...ttt bbb b h b bt h e h R E b E e E bbb b h e h bR bbbt h R bbbttt 4257
Z.Zhou, Y. Zang, P. Wang, X. Luo
Determination of the Number of Green Apples on Trees Using Color IMaging ..........cceeriiiririneiininineeeenesessis e 4270

R. Linker, Oded Cohen, Amos Naor

SESSION 241 ADVANCED COMPUTATIONAL METHODS FOR SIMULATION MODELING

Architecture Based Multiscale Computational Modeling of Plant Cell Wall Mechanics Using Finite Element

AANAIYSIS ...ttt bbbt £ bbb e £ £ h bR R £ £ £ e b b e R e RS £ £ b e b e R £ R £ e£ b b e b e R e £ E £ eE e R SR e R £ £ oA e E b e AL RS A e AR E e R R et £ b b e b e Rt s b b e b et n et ban 4283
H.Yi, V. M. Puri

Methodology to Perform Identifiability Analysis for Off-Road Vehicle Tire-Soil Parameter Estimation..........ccccocoevvveeivnrnennnns 4298
S. L. Nielsen, M. Karkee, B. L. Steward

Assimilating in situ Soil Moisture Measurements into the DSSAT-CSM Using a Kalman Filter ..o 4319

Derek Groenendyk, Amy Kaleita, Kelly Thorp
Mathematical Modelling of Vacuum Drops in Conventional and Quarter Individual Milking Systems Using

RESPONSE SUITACE MENOUOIOQY ... cvvueerreei 4350
S. Rose-Meierhdfer, H. Oz, A. Degirmencioglu, W. Berg, U. Strébel, R. Brunsch, H. Bilgen

Analzing Ventilation Efficiency Using Age of Air Theory and CFD TeChNOIOGY .........cceiiririririciiinnisieeeseres st 4358
K. Kwon, I. Lee, H. Hwang, S. Hong, I. Seo, J. P. Bitog, E. Mostafa

Aerodynamic Approaches for the Prediction of Spread the HPAI (High Pathogenic Avian Influenza) on Aerosol...........ccccccuee... 4368

1. Seo, I. Lee, H. Hwang, S. Hong, J. P. Bitog, K. Kwon, E. Mostafa



Volume 6

SESSION 242 AIR QUALITY MODELING

A Model for Overall Mass Transfer Coefficient of Ammonia from Dilute Dairy Manure SIUFTIesS .........cccoviieeinennccriienreenes 4377
V. Vaddella, P. Ndegwa, A. Jiang
Development of Emission Models for Commercial Swine Finishing Barns..........cccovvviiiiiineiseinsss e ssesens 4392

Y. Chen, T. T. Lim, J.-Q. Ni, A. J. Heber

Use of CFD Modeling for Determination of Ammonia Emission in Non-Insulated Poultry Houses with Natural

VBNTHALION ...ttt bbbt b bbb b0 E b b4 b0 83 h b b £ bt E bbb bbb bbbttt 4409
J. A. Osorio Saraz, K. S. Oliveira Rocha, 1. F. Ferreira Tindco, L. B. Mendes, Richard S. Gates, O. L. Zapata Marin, F. A.
Damasceno

SESSION 243 ENERGY USE IN ANIMAL FACILITIES

Energy Utilization Index of WiSCONSIN DAITY FAIMIS........cccuiiiiieeiiirisieeesiss s tsee s sesesssesesesassssssesesesesssssasesesesessssssesesssesssssseses 4419
Adam Laurent, Jennifer Brinker

Feasibility of a Dual Cooling System for Dairy COWS IN AFIZONA .......c.cviiieiiiieiiieiiri ettt 4426
F. Rojano, M. Mondaca, C. Y. Choi

Dairy Farm Energy Audit Calculator and RePOItiNg TOOI .........ccoiiiirieiiiiiiiiece ittt 4442
Adam Laurent, Jennifer Brinker

Reducing the Environmental Footprint of Pig FiNiSNING BAINS ..........ccieiviiiiieieeieii et sessssssssesasesssssseses 4450

L. Jacobson, D. Schmidt, R. Koehler

SESSION 244 AGRICULTURAL WASTE MANAGEMENT - PART 2

Chemical and Physical Properties of Potting Media Containing Varying Amounts of Composted Poultry Litter.............cccccoeene... 4465
Hunter F. Massey, John P. Chastain, Tom O. Owino, Robert F. Polomski, Kathy Moore

Phosphorus Retention, Accumulation, and Movement in Six Feedlot Runoff Vegetative Treatment Areas............ccoevveecriennenn 4485
D. S. Andersen, M. Helmers, R. Burns

Analysis of Weather Station Data and Impacts of SPAW Based Designs of Dairy Lagoons in New MeXiCO .......cccccveeinrererireerenns 4502
C. Braden

SESSION 245 CHALLENGES IN DETERMINING THE CAUSE AND FINDING A SOLUTION FOR MANURE
FOAMING IN DEEP PITS

Evaluation of Commercial Products to Mitigate SWINe ManUIe FOBM ..........ccccciiiiiiicei e 4511
Matt Robert, Aikaterini Kasimati, Anny Carolina Clarindo, Thais Coser Bragatto, Ted Funk, Richard S. Gates

SESSION 246 PRODUCTION, PROCESSING AND CONVERSION OF ALGAE FOR BIOFUELS - PART 1

Wastewater Remediation and Biofuel Production Using Algae Grown on @ SUDSErate............ccccciinrreiininnece e 4526
J. B. Houser, M. E. Venable, M. S. Hambourger, S. R. Tuberty

SESSION 247 ETHANOL DEVELOPMENT RESEARCH - PART 1

Storage Stability of Sweet Sorghum Juice After High-pressure Homogenizing Treatment...........coccevviinieeecienininseesseesseeeenens 4538
X. Wu, S. Staggenborg, D. Wang

Pretreatment of Extruded Corn Stover with Polyethylene Glycol to Enhance Enzymatic Hydrolysis: Optimization,

Kinetics, and MEeChANISIM OF ACTION .........c.oiiiiiiiiiecece ettt ettt st ae et se et e se et et e be st e ae s s ebe s ebe st esesbessase st ere s ebesetesbenesaens 4548
A. D. Eckard, K. Muthukumarappan, W. Gibbons
Mass Transfer and Kinetic Limitations During Synthesis Gas Fermentation by Acetogenic Bacteria...........cccoeoeerirnrccneninninnns 4567

J. R. Phillips, H. K. Atiyeh, R. S. Lewis, R. L. Huhnke

SESSION 248 (FPE-20A) BIOMASS CATALYTIC AND THERMOCHEMICAL CONVERSION PROCESSES -
CHEMICALS

Microwave TOrrefaction OF COIN STOVEL ........ccviiiiiiiceee ettt e e e be e e be s e b e b et et e s et e s e et et ese s ebesbeneateneeneas 4579
S. Ren, H. Lei, James Julson, L. Wang, Q. Bu, R. Ruan



SESSION 250 ADVANCES IN NONDESTRUCTIVE TESTING OF AGRICULTURAL, BIOLOGICAL, AND
FOOD PRODUCTS

Relative Performance Evaluation of a Custom-made Near Infrared Reflectance Instrument and Two Commercial
Instruments (Foss and ASD) in the Nondestructive Moisture Content Measurement of In-shell Peanuts.............cccoccoevniincccnns 4592
Chari V. Kandala, Jaya Sundaram

Effect of Foreign Material in Peanuts on In-Shell Nondestructive Moisture Sensing with a Microwave Moisture

S. Trabelsi, Micah A. Lewis
Neural Network Prediction of Wheat Classes and Moisture Contents Using the Near-Infrared (NIR)

Hyperspectral Images of Bulk Samples from Different Growing Locations and Crop YEars ..........cocceeirririeeeneenesesiesesesesesnenas 4609
S. Mahesh, D. S. Jayas, J. Paliwal, N. D. G. White
Milk Inspection by THz Attenuated Total Reflectance (THZ-ATR) SPECIIOSCOPY ......vevrrerirerereererererereseeseseresssessssssesesessssssesessesssseseses 4627

Hirotaka Naito, Yuichi Ogawa, Kentaro Ikuta, Naoshi Kondo

SESSION 251 BIOLOGICAL ENGINEERING DIVISION POSTER SESSION

Modeling the Inactivation of Salmonella Thyphimurium, Listeria Monocytogenes, and Salmonella Enteritidis on

Poultry Products EXP0oSed t0 PUISEA UV-LIGNT.........ccoiiiiieeiiisisceeis sttt ettt ns et s e nees 4639
N. M. Keklik, A. Demirci, V. M. Puri, P. Heinemann

Decomposition and Solubility of H,O,: Implications in Exhaled Breath Condensate SAmpling..........c.cccoevvvrnnicieinnnncs 4654
S.-F. Chen, M.-G. Danao

Effect of Hydrocarbon Tail-group of Alkoxide Catalysts in TransesSterifiCation..............ccoorieeeiiinnieers e 4672

Gayan |. Nawaratna, S. Fernando
Thermogravimetric Characterization of Bio-Oil from Swine Manure/Crude Glycerol Co-Liquefaction as

COMDBDUSTION FEEASTOCK .......eviiieieteteittei ettt bbb s st b bR £ bbb 8 e b b s e £ e E b b8 £ e e bbb Rt et bbbt bt eb b 4687
S. Xiu, A. Shahbazi, H. K. Rojanala, L. Wang
Biological Toxicity Monitoring System Using Sulfur OXidizing BaCIEria...........cccuivivrurverieiiniririeeeeisesee e ssssssseesesssssseses 4699

Beom-Soo Shin, Sang-Eun Oh, K.-D. Kim

SESSION 252 CHALLENGES IN LIGNOCELLULOSIC CONVERSION - PART 1

Designing Syngas Fermentation Medium for Fuels and Bulk Chemicals Production.............coccecnnieinnnicee s 4706
J. R. Phillips, N. M. Remondet, H. K. Atiyeh, M. R. Wilkins, R. L. Huhnke

Optimization of Tween 20 and SDS Pretreatment Condition for Enzymatic Hydrolysis of Extruded Corn Stover

AN PraiFie COFUQIaSS. ...c.cvrveueteueiiirieteietesertetstetete sttt tebese e e seseebeses e e seebebebes e seeEebebeb e st e s e b e b e b e Rt A e e e e b e b e b eE 22 e aE e b e b e b eR e e E e b b e b e b e s et b b ebebe e s b et ebebenea 4719
A. D. Eckard, K. Muthukumarappan, W. Gibbons

SESSION 255 WOODY BIOMASS PROCESSING AND CONVERSION

Cellulose: A Mystery and a Challenge for Biomass ENergy CONVEISION ...ttt 4739
J. M. Catchmark
Modeling Energy Consumption for Crushing of Roundwood as First Stage of Feedstock Preparation.............ccceeveveeeeninninennnns 4749

J. H. Dooley, C. Lanning, D. N. Lanning

SESSION 301 HANDLING, STORAGE, TRANSPORT AND PROCESSING OF BIOMASS FEEDSTOCKS -
PART 2

GIS Program to Optimize Feedstock Utilization for Mobile Pyrolysis UNItS ... 4766
M. Ha, C. Munster, S. Capareda, D. Vietor, T. Provin, M. Palma

SESSION 302 MODELING AND GEOSPATIAL TECHNIQUES FOR MANAGEMENT DECISIONS

Modeling of Power Consumption of a Rotary Blade Using INdoor Soil-Bin TeSt DAta ............ccceeririrreieiiniinseccsesseeeesseenes 4780
J. Zhang, D. Wang, H. Ren, G. Wang, Y. You, H. Yuan

SESSION 303 MANAGING COSTS AND ENERGY IN BIOMASS PRODUCTION

Economics of Alternative Corn StOVEr LOGISTICS SYSEIMS ..ottt 4791
D. E. Cook, K. J. Shinners
Economic Analysis and Assessment of Syngas Production Using a Modeling Approach ... 4829

H. Kim, P. B. Parajuli, F. Yu, Eugene Columbus



SESSION 304 SURFACE AND GROUNDWATER INTERACTIONS ON WATER QUANTITY AND QUALITY

Estimation of Groundwater Nitrate-N Applying SCB Liquid Manure in Bio-Circulation Experimental Forest

USING GLEAMS IMOTEN ...ttt bbb b b h bbb s a1 e b bbbt E b bbbttt b b bt ebens 4843
E. Hong, J.-Y. Choi, S.-H. Yoo, W. H. Nam, I. G Choi

Hydrology and Water Quality of Chapel Branch Creek Watershed with Karst Topography, SC ........ccccovveieieiniennecesienesseens 4850
D. M. Amatya, T. M. Williams, A. E. Edwards, D. R. Hitchcock

Study on the Finite Element Algorithm of the Watershed Soil Erosion Model and Model Verification ............cccoovcicinnnnen. 4867
P. Gao, T. Lei

SESSION 305 IMPACTS OF LAND USE CHANGES ON WATER RESOURCES

Exploring Relationships Between In-Stream Conditions and Ecological Health Under Landuse and Climate

Scenarios USiNG @ WALErSNEA IMIOEN ............iuiuiuiiiiicieiet ettt bbbt bbb bbb £ bbb bbb bkt b bttt b 4877
M. Einheuser, P. Nejadhashemi, L. Wang, S. Sowa

Stormwater Runoff - Modeling Impacts of Urbanization and Climate Change ...t 4918
A. Blair, D. Sanger, A. F. Holland, D. White, L. Vandiver, S. White

Applying SWAT for Impact Analysis of Tile Drainage on Streamflow in a Snow Dominated Watershed ..........ccccccocoeeivivrrriennnns 4934

M. M. Rahman, Z. Lin, D. N. Moriasi

SESSION 306 NRCS CONSERVATION ENGINEERING

Remote Sensing of Soil Moisture With RF POIAFIMETIY ...ttt bbbt 4948
T. G. Pratt, M. Van lersel, M. Higginson, Q. Xue

USDA-NRCS Waterway Design Tool: An Engineering Field Tool Computer Software COmMpPONeNt...........cocoveeeerieneescninesnnnenns 4959
W. R. Reck, P. R. McLoud

NRCS Conservation PractiCe STANUAITS ..........cooiiieiuiieiiiiiicee ettt bbbt 4966
W. M. Bogovich, A. J. Ketchem, M. J. Lyons

NRCS TEITACE DESIGN TOOL .......eiuiiiieeieteiee ettt e bbbt e bbb £ e £ b e b e R e £ e £ b e b e R e RS e E e b e b e b e b e b e bbb e bttt b et e b et et ebebeban 4975
P. R. McLoud

The Potential of Municipal Yard Waste to be Denitrification Bioreactor Fill ... 4983
L. Christianson, N. Hoover, A. Bhandari, M. Helmers

The Sustainability and Nitrate Nitrogen Reduction Potential of Two-Stage Agricultural Ditches ...........ccccoevvinninicicinnens 4991

J. D. Witter, A. Ward, J. L. D'Ambrosio, J. L. Tank, S. Roley, S. Kallio, R. Kallio

Comparison of Organic Fertilizer with Solid and Liquid Cattle Manures vs. Inorganic Fertilizer on Water Quality
and Crop Production Under Free Drainage and Water Table Control SYStEMS ........cocoviiieiieiiniicciesrse e 5005
C.S.Tan, T. Q. Zhang, T. W. Welacky

SESSION 307 USING WEATHER DATA FOR IRRIGATION SCHEDULING

Thermal Crop Coefficients: Using Cardinal Growth Temperatures and Plant Height-to-Width Ratios to

Automatically Develop Crop COETFICIENT CUNVES .......c.cciiiiiiicieieii ettt bbbt 5020
J. C. Henggeler, H. C. Pringle 111

Evaluation of ET Based ""SMart™ CONTIOIIEES ...ttt bbbttt bbb et b bbbt b et s 5030
Charles Swanson, Guy Fipps

Scheduling Irrigation 0N NON-FIOOUEA RICE .........ccviuiieeiiirieeetir ettt a e r e se bt e s e et ses et ese e s s et esese s nsnseneeneas 5046

E. Vories, P. Tacker, G. Stevens, P. Counce, J. LaRue

SESSION 308 STREAMS, RESERVOIRS AND WETLANDS

Soil Data Preparation for Determination of Drainage Lateral Effects Using the Rosetta Software..........ccccoovvvnnnicicinnnnens 5058
S. Jacobsen, M. Schaap, J. Walker, R. Weber, P. Willey
Streambank Stabilization iN @ RUIal SUDAIVISION..........cciiiiiiieces ettt ettt be e e ne st ene s ene et e 5069

H. Blume, A. Broxterman

SESSION 309 SPECTROSCOPY AND SPECTROSCOPIC SENSING - PART 2

Data Fusion of Near-Infrared Spectroscopy and Spectral Scattering for Apple Quality Classification.............ccccovevecieinissennns 5084
F. Mendoza, R. Lu, H. Cen

Feasibility of Using Attenuated Total Reflectance Terahertz (ATR-THz) Spectroscopy for Quantitative and

Qualitative Study of Vitamin C in AQUEOUS SOIULIONS ........ccoviiirieieieiirisiete et ss st es e ss s e sese e s sesese e e ssssesesesaseenes 5101
Diding Suhandy, Yuichi Ogawa, Naoshi Kondo, Meinilwita Yulia

A Century of Grain and Seed Moisture Sensing through Electrical Properties ... 5110
S. O. Nelson, S. Trabelsi

Examination of Dielectric Spectroscopy Data for Correlations with Melon QUAILY ..o 5123

S. O. Nelson, S. Trabelsi



SESSION 310 BIOSENSORS AND BIO-INSTRUMENTATION

Development of a Mid-Infrared Sensing System fOr Gas DETECION ........ccccvvvvieueriiiiirircee e enenn 5129
Yongbo Wan, N. Wang, Marvin Stone, Aaron Franzen

SESSION 311 MEASUREMENT AND MITIGATION OF GASEOUS POLLUTANTS FROM LIVESTOCK AND
POULTRY MANURE STORAGE AND TREATMENT SYSTEMS - PART 1

Standardization of Flux Chamber and Wind Tunnel Flux Measurements for Quantifying Emissions from Area

Sources at ANIMAl FEEAING OPEIATIONS..........ccviiiiieieieeiisteteeeree sttt e se e s tesete e e sssesesesesesseseseses e e ssesesesesenesssseseteseesseseseneessesnsenesnnsas 5137
David Parker, Jay Ham, B. Woodbury, Lingshuang Cai, M. Spiehs, Marty Rhoades, S. Trabue, Rick Todd, Andy Cole
An Investigation of Ammonia Extraction from Liquid Manure Using a Gas-Permeable Membrane .............coccoceeeiinnnnicneen. 5161

S. Mukhtar, Amir M. Samani Majd, M. S. Borhan, John Beseda Il
Comparison of Greenhouse Gas Emissions from Ground Level Area Sources in Dairy and Cattle Feedyard

OPEIALIONS ...ttt bbb bbb bbb e e e h bbb b £ e £ h o E bbb £ b £ e h bbb b bt s E bR bbbttt b et 5171
M. S. Borhan, S. Capareda, S. Mukhtar, W. Faulkner, R. McGee, C. B. Parnell Jr.
Nitrous Oxide Emissions from a Commercial Cattle FEedlot iN KANSAS........ccceiiveiiieiiiieiise s saens 5186

O. Aguilar, R. Maghirang, C. Rice, S. Trabue, L. Erickson, E. Razote

SESSION 312 ANAEROBIC DIGESTION ADVANCES IN MANURE, FOOD AND ORGANIC WASTES

Statistical Verification of a Biochemical Methane POtENTIAl TEST........ccccouiiiureiiiiiiirisieeenisss et ssesesenens 5200
Louis L. Faivor, Dana M. Kirk
Whole Farm Impact of Anaerobic Digestion and Biogas Use 0n Dairy FarmS .........ccoeieeiiiniiicreesssns e 5220

C. Alan Rotz, Sasha D. Hafner

SESSION 314 BIOMASS CATALYTIC AND THERMOCHEMICAL CONVERSION PROCESSES — PYROLYSIS

Thermodynamic Equilibrium Analysis of Glucose Conversion t0 HYdroCarbons............cveeiinnnecii et 5232
D. A. Gunawardena, S. Fernando
Mircowave Assisted Pyrolysis of Douglas Fir over ZSM-5 Zeolite CatalystS........ccovuverieiiriririeeeiisise e seesens 5241

L. Wang, H. Lei, S. Ren, Q. Bu, J. Tang, Q. Zhang, R. Ruan

Volume 7

SESSION 315 BIOMASS SUSTAINABILITY AND LIFE CYCLE ASSESSMENT

Methods for Solving the Multifunctionality Problem in the Life Cycle Assessment of Ethanol Production from
(010 €] -V o OO STS T TSS 5253
S. Kraatz, D. Reinemann, J. Sinistore

SESSIONI 316 ADVANCES IN MULTISPECTRAL AND HYPERSPECTRAL PROPERTIES OF
AGRICULTURAL, BIOLOGICAL AND FOOD PRODUCTS

Development of Portable Surface Hygiene Monitoring Device for the Produce Industry Utilizing Hyperspectral

IMAGING TECNIMIGUES .....cveiiteeetetti ettt e ket e e b b s s £ £ b b E e £ 84 b8 £ e e e b b e h R e E e b b s e e e e bbb bbb bbbttt ne bt 5276
M. Wiederoder, T. Liu, A. M. Lefcourt, M. S. Kim, K. Chao, Y. M. Lo

Detection of Bacterial Contamination of Pork Using Hyperspectral Scattering TeChniquUe ............ccccoiciininncieiecce 5294
F.Tao, Y. Peng, Y. Li

Determination of Ethanol Concentration in Chinese Rice Wine by Dispersive Raman SPeCtroSCOPY ........coouurureerirrrererereresenenienns 5305

D. Yang, Y. Ying

SESSION 317 EMERGING TECHNOLOGIES IN FOOD PROCESSING

High Pressure Shucking of MUSSEIS (IMYTHUS BAUIIS)........ccoviiirieeiiiirisc e sese e es et e ne s nsesenen 5311
M. Wang, Xiaoling Gan, Rui Zhu, Jinsong He, Yong Yu, Jianping Li, Songming Zhu
Numerical Simulation Study of a Continuous Coaxial PEF Treatment Chamber ..o 5320

K. Huang, L. Yu, J. Wang

SESSION 319 LOW IMPACT DEVELOPMENT

A Side by Side Comparison of Urban Level Spreader — Vegetated Filter Strips in the Coastal Plain of North
(@-T o] 110 - TSP PR 5330
Erica M. Petre, William F. Hunt 111, R. Winston



Quantifying the First Flush in Rooftop Rainwater Harvesting Through Continuous Monitoring and Analysis of

STOTMWALET RUNOTT ... bbb s bbb bbb bbbt h bbbttt
Jessica Lay, Jason Vogel, Jason Belden, Glenn Brown

Evaluation of Stormwater Quality Through Pervious CONncrete PAVEMENT .........cccvririiiiiiiriiis e e
M. Dougherty, Michael Hein, Charlene Lebleu

Design, Construction and Evaluation of five LID Practices in NOrth Central TeXaS ........cccoorrreriinininieeiieressis e
F. H. Jaber, Sandhya Mohan

Potential Carbon Sequestration of Roadside Vegetated Stormwater Control Measures (SCMS) ......covveeeiririnnereenenesseseeereenens
Natalie Bouchard, William F. Hunt I11, Trisha Moore, R. Winston

SESSION 324 ENGINEERING FOR FORAGE HARVEST AND STORAGE

Using Electrical Conductance Probes for Moisture Determination in Switchgrass Windrows ...
G. D. Chesser Jr., J. D. Davis, J. L. Purswell, R. Lemus

Power Requirement and Energy Consumption 0f Bale COMPIESSION..........cciiiriiiiriieiiiiiieieet sttt
Dan Hofstetter, Jude Liu

Uniformity Of TOTAl IMIXEA RATIONS .......cceiiiicieieiiii ettt ettt e et s b e s e s e s e e se et e b b e e e e s e b e ne e s s e s et ene e s nsetenn
D. R. Buckmaster, D. Wang, H. Wang

Rice Straw Silage iN ROUNG BAIES...........ccuiuiiiiiiiitictiee et b bbbttt
D. R. Buckmaster, D. Wang, Y. Jiang, J. Hua

Knife Sharpness Changes During Forage ChopPer OPEFatiON...........ocueiiririiiieieiniiesieieteees ettt enenes
K. Wild, Veit Walther, John K. Schueller

Lignocellulosic Biomass Feedstock SUPPIY LOGISTIC ANAIYSIS......cciuiiirireiiiirieiseeieiesiseseeseeseses s sesess s ssse e sessssssssesesesssseseses
Z. Miao, Y. Shastri, T. E. Grift, A. Hansen, K. C. Ting

SESSION 325 MACHINERY MANAGEMENT AND LOGISTICS

Comparison of IF and Standard Metric Marked Radial PIY TIFeS ..ottt
B. J. Harris, B. R. Rethmel

Testing Fuel Efficiency of Tractors with both Continuously Variable and Standard Geared TransmisSions ............cccccovevrveeeens
C. N. Howard, M. F. Kocher, R. M. Hoy, E. E. Blankenship

Development of a Calibration Procedure for Diesel Fuel Flow Measurement with a Coriolis Effect Meter........ccccococvvcviviviirennns
M. T. Wold, M. F. Kocher, R. M. Hoy, A. H. Lammers, E. E. Blankenship

Logistics and Efficiency of Grain Harvest and Transport Systems with the Use 0f Sil0-Bag .........ccooeeeiininiieieenierseeeecsea
P. Busato, R. Berruto, L. Cardoso, R. Bartosik

Logistics and Efficiency of Rice Harvest and Transport Systems with the Use of Variable Heat In-Bin Drying

SYSTRIM L.tttk h ettt b bR b e R e SR bR £ R R R AR £ SR £ R £ £ eE R R R e R £ £ e h £ R R E £ R R R R R £ R bR bbbt ettt r s
R. Berruto, P. Busato, R. Bartosik, D. De La Torre

Research on Machinery Selection and Configuration of Forage Production System in Northern China...........cccccovnveicnininenenes
D. Lv, D. Wang, H. Yuan

SESSION 326 ON-THE-GO CROP CANOPY SENSING SYSTEMS

A Camera and Laser System for Automatic Vine Balance ASSESSMENT ..........ccociiiiiiieieieii e
Ben Grocholsky, Stephen Nuske, M. Aasted, Supreeth Achar, Terry Bates

Nadir and Oblique Canopy Reflectance Sensing for N Application iN COFN ........ccooiiiiiiiiie e
K. A. Sudduth, N. R. Kitchen, S. T. Drummond

Field Procedure to Derive Heat, Water Vapor and Carbon Exchange Rates from Digital Images of Vegetative

CANOPIES ...ttt ettt sttt et bbb st e e b b e b e bt neee e b eb e b e st £ e e e e b e b e s e R £ eE 44 e b e b e R e £ 4E e b b e b eR LA £ e £ b e b e b e R £ £ £ A e b e R oA £ E AR e b e b e R eR £ £ AR e b b e b e R e et b b e b b e Rt b bbb e it s
R. Aiken, A. A. Aboukheira, P. Coyne

SESSION 327 WATER AND INTERNATIONAL DEVELOPMENT

Small-plot Irrigation Products, Design, and DiSSEMINALION ........ccc.cueeueiiiriiiseeeirisse e et ss s sesese e e sssesesesesessssesesesens
J. Keller, A. A. Keller, J. N. Ray

Evaluation of Existing Disposal Practices of Brine from the Reverse Osmosis Desalination Plants Used for

N | (UL (0TSSR
N. Akhand, M. Al Mulla, F. Taha, Y. S. Hedar, B. Al Araj

SESSION 328 CHALLENGES IN FOREST AND WETLAND HYDROLOGY - MODELING IN LARGE
AGRICULTURAL LANDSCAPES

Hydrologic Criteria for Wetlands: Effect of Changing Definition of Growing SEason..........cccccovviiiciininiecceeesces
R. W. Skaggs

Evaluating Hydrologic Effect of Forest Harvesting at Upper Pearl River Watershed in MiSSiSSIPPI ......ccocovrrireieniinnseieiiseins
S. Khanal, P. B. Parajuli, J. Hatten



SESSION 330 APPLICATIONS OF CONSERVATION SYSTEMS

Impact of Socio-Economic Factors on Synoptic Assessment for Prioritizing BMP Implementation to Reduce

SEANMENT LLOAT ...ttt bt e b s s b b h e h £ 40 h b2 4 b h AR £ e b b heh £ 84 E e R b E LR £ £ b bbb e st bbb e bbb bbb en e 5633
T.Jang, G. Vellidis, J. B. Hyman, E. Brook, L. A. Kurkalova

A Study on Evaluating a Conservational Method to Improve Natural Degraded Grassland .............coccceoeevvireneieienennseienesesseeees 5646
H. Yuan, D. Wang, G. Wang, P. Liu, Y. You

Wheat Strip Effects on Nutrient Transport Following Manure APPHCALION .........ccooiiiciiiiiiccee e 5655

C. Thayer, J. Gilley, L. Durso, D. Marx

Turning Waste into Revenue - The Role of Center Pivot Irrigation Solutions for Distributing Process Water and
OLhET ALEINALIVE SOUICTES .....ouiuiiieteietiisiete ettt ettt es st e s e beses e e st et s e s es et e s es e b e s e e e s e b e b e se s e e e e e e b e b eE e s e e e ek e b e R es et s et e b et e se st s asebenesene e es 5679
A. K. Smith

SESSION 331 ADVANCES AND EVALUATION OF IRRIGATION DESIGN

Drip Fertigation Uniformity Effects on Soil Water and Nitrogen DiStriDULION .............cccoeiiiiiiiiiiieeseee e 5684
Weixia Zhao, H. Zhang, J. Yin, Y. Li

Benefits of Using Pressure Compensating (PC) Micro-Irrigation EmiSSion DEVICES .......cccucururereeriririnreeeenssesseseesesesessssssesesssesseses 5698
Inge Bisconer

Variable Rate 1rrigation 2010 FIElA RESUILS..........ccooiiiiireiieiieie ettt b bbb bbbt st b bbbt s bbb et n et s 5714
J. LaRue

Drip Fertigation Uniformity and Moisture Distribution as Affected by Spatial Variation of Soil Properties and

Lateral DEPth and INJECTOT TYPE ....coiiiueieiiereeteietet ettt e bbbt b bbb £ b e b e R b £ b e b e R e R £ e e e b b e b b e At e bbb e bttt eb e b e e et abebeban 5724
Jiusheng Li, Z. Du, Y. Li

Modeling of Sprinkler Efficiency with Consideration of Microclimate Modification Effects..........cocoeeiiiiiiicieinnnscciese 5740

Weixia Zhao, Jiusheng Li, Y. Li

SESSION 332 STORMWATER POLLUTION, PREVENTION, MONITORING AND MODELING

Integrated Performance Analyses of Stormwater Best Management PraCtiCeS.........ccoviiirrreiiririeeeeesesisie e 5752
X. Pan, R. Duan

SESSION 333 MEASUREMENT AND MITIGATION OF GASEOUS POLLUTANTS FROM LIVESTOCK AND
POULTRY MANURE STORAGE AND TREATMENT SYSTEMS - PART 2

Ammonia and Greenhouse Gas Emissions from Cocomposting of Dead Hens with Manure As Affected by Forced
ARTALION RALE ... R R sRE e R AR 5765
H. Dong, J. Xi, Z. Zhu, H. Xin

SESSION 334 GREENHOUSE AND NURSERY TECHNOLOGY APPLICATIONS

The Leaf Growth Model and Influencing Factors in Phala@nOpsis ...ttt 5776
C. Chen
Design and Validation of Robust Controllers for Fog and Ventilation in a Mechanically Ventilated Greenhouse............c.ccoeve... 5793

R. Linker, A. Arbel, M. Kacira, O. Gutman

SESSION 335 ETHANOL DEVELOPMENT RESEARCH - PART 2

Dilute Sulfuric Acid Pretreatment of Genetically-Engineered Switchgrass for Ethanol Production ... 5812
X. Zhou, J. Xu, Z. Wang, J. Cheng, R. Li, R. Qu
Duckweed Starch Accumulation for Bioethanol ProQUCTION............cccviiiiiiciiee ettt 5820

W. Cui, J. Xu, J. Cheng

SESSION 336 BIOMASS CATALYTIC AND THERMOCHEMICAL CONVERSION PROCESSES -
GASIFICATION

Catalytic Conversion of Biomass-derived Syngas to Gasoline Range HydroCarbons ... 5835
Jin Hu, Fei Yu, Yongwu Lv, Qiangu Yan, James Wooten, Eugene Columbus, L. Wei

Liquid Hydrocarbon Production over Mo/HZSM-5 USiNg BiOMAaSS SYNQAS.........coririiiiiiiiiriiiiiiesieieiee s 5843
Jason Street, James Wooten, Eugene Columbus, James Warnock, Fei Yu, Mark White

Process Development Unit for Integrated Studies of Syngas ClEaNING ..........ccorriiiiiiicieieireie et 5868

P. J. Woolcock, P. Johnston, K. M. Broer, R. C. Brown



SESSION 337 CO-PROCESSING AND CONVERSION OF BIOMASS/COAL MIXTURES

Review on Biomass Torrefaction Process and Product Properties and Design of Moving Bed Torrefaction System

IMOGEI DEVEIOPIMENT ... .ottt bbb bt e bbb £ b b h R £ e £ 42 b e h £ b bR e e e e b bbb £ e e b bbbt s bbbt ebenis 5886
J. S. Tumuluru, S. Sokhansanj, C. T. Wright, R. Boardman, R. J. Hess

Co-liquefaction of Appalachian Hardwood and Coal for Liquid Fuel SYNtheSiS...........cccooeeiiiiririnieeiirssseee s 5925
W. Jin, S. Kumar, K. Singh, J. Wang, J. Zondlo, J. S. Brar

Pyrolysis Behavior of Biomass and Coal for Energy Production Investigated by TGA-FTIR AnalysiS.......ccccocovvrieniniinneierenenenn 5938
Q. Cheng, J. Wang, J. Zondlo, A. Everman

Co-Gasification of Appalachian Hardwood Residue and Coal: Feedstock Properties...........ooveeiinniniciciininsseeees e 5947

J. S. Brar, K. Singh, J. Zondlo, J. Wang, S. Kumar

SESSION 338 FOOD SAFETY ENGINEERING

Moisture Sorption Isotherms of Raw and Microwave Treated Green Gram (Vigna radiata) ........cccocoeevervrirsssieisnesseeenennsseeens 5957
R. Pande, H. N. Mishra, M. N. Singh
An Acoustic System for the Detection of the HOIOW in WaterMEION ... 5973

Y. Wei, X. Rao, B. Qi

SESSION 339 ANAEROBIC DIGESTION AND BIOGAS PRODUCTION, PROCESSING, AND UTILIZATION

Suitability of Canola Meal for Anaerobic Codigestion 0f DAIry IMANUIE ...t 5981
Eric Atandi, Shafiqur Rahman
Biogas Potential of Co-digestion of FOOd Wastes and ManUIE ... s 5997

B. Johnson, M. Hoepfl, J. B. Houser
Differing Effects of Glycerin on Anaerobic Co-digestion of Mixed Substrates in Bench-Scale Assays and Sub Pilot-

SCAIE REACLOIS ...ttt bbbt h bbb 06 bbb b b E st E bR bbb b s bbb Rttt 6014
S. T. Sell, D. R. Raman, R. Burns, R. P. Anex
Investigations on Biogas Potential of Maize Stalk under Mesophilic CONAItioN............cccoiiiiiiiinine e 6026

A. O. Adebayo, B. Linke, S. O. Jekayinfa

SESSION 340 INSTRUCTIONAL ACTIVITIES FOR ENGAGING STUDENTS

What Motivates AGriCUITUIAL STUABNTS? ..........cvieeiiiiieeeieisisie ettt a et e s e ss bt e s e sese et e s et e se et s et e s e e e s esen e e e s esnne s 6041
N. Carroll, D. R. Buckmaster, N. Knobloch

Enhancing Risk Management Instruction of Undergraduate STUAENTS ............cccciiiriiciceri e 6053
A. Borron, N. Carroll, M. Tucker

Engaging Students with Digital Learning ODJECLS ..........coiiiiiiiiieet et bbbt bbbttt 6064
S. A. Mehlhorn, T. N. Burcham, S. Parrott

Instrumented Infinitely Variable Transmission for INSTFUCTION ........cccooviviiieeiiiicseee et 6069
J. Heber, D. R. Buckmaster

Improved Electro-hydraulic TrainNer STALIONS ..........ccoiiiieiiiiiiiii ettt bbbttt 6090

J. Michel, D. R. Buckmaster

Engaging Students to Prepare Them for the Engineering Profession and Reflect Upon Their Undergraduate
(O =T TP TSP PO T U TR POPTPO 6099
A. D. Christy

ADDITIONAL PAPER

Energy Efficiency Comparison of Four Greenhouse Dehumidification Methods in Cold Region...........ccccoviveeiinnnsccniiisenes 6107
Zhu Gao, Huiging Guo, Robert Brad, Doug Waterer, Rick Vanduyvendyke

Author Index



American Society of Agricultural
and Biological Engineers Annual
International Meeting 2011

Louisville, Kentucky, USA
7-10 August 2011

Supplement — Late Papers

ISBN: 978-1-61839-156-8



TABLE OF CONTENTS

Onion Quality Assessment Using Diffuse Reflectance Hyperspectral Images with a Shape Correction

PN o To] ) 1 o o £ IO SO SO ST U TS UTUUPTTUOUPURUR PR

Haihua Wang, Changying Li, Maohua Wang

Reliability Analysis of Denitrifying Biofilter Stability ...........ccocoiiiiiiii s

Nicholas Bartolerio, Luis F. Rodriguez, Matthew Porter, J. Malia Andrus, Angela Kent, Julie L. Zilles

Harvesting Residual Corn Stover with a Self-loading Wagon for Animal Bedding...........c.cccovernincicicnnn

Pierre-Luc Lizotte, Philippe Savoie

Moisture Loss and Ash Characterization of High-Tonnage Sorghum ...........ccocccciiiiiiiiicic e

Brandon E. Hartley, John D. Gibson, J. Alex Thomasson, Stephen W. Searcy

Rapid in situ Quantification of Leaf Cuticular Wax Using FTIR-ATR and DSC..........ccccocvininniiinincnenne

James A. Hardin, Carol L. Jones, Niels O. Maness, Paul R. Weckler, Jack W. Dillwith
Author Index





