Advanced Agriculture Lab Techniques and Protocol-Unit C
Lab Notebook

· All entries should be ______________________, while procedures are being conducted.

· NOTHING SHOULD BE ERASED – errors should be __________________________________________________________________________________________________________.
· The researchers can read entries later.

· No pages _____________________________________________.

Laboratory Notebook Sections

· ___________________________ – should include the title of the project, the date and time of the entry, and the initials of the researcher.

· Date, time and initials are written when the researcher has finished the entry.

· Purpose – the reason for conducting the research, applications possible from the findings.

· ________________________ – a prediction of the results based on research in the field.
· Literature Review – _____________________________________.  
· Used to determine experimental procedures and a hypothesis.

· __________________________ – a list of materials and equipment used.  

· Experimental Methodology – log of all the _______________ used.

· Must be comprehensive to guarantee reliability.

· Results – research findings can be __________________ or soft data. (written observations)
· ______________________ – derived from careful analysis of the results.  

· Provides meaning to the experiment. 

·  Applies results to other fields.

· References –  _____________________________________________________________________________________________.
Statistical Terms

· _____________________ – the combined average of a set of data

· _____________________ – the middle number in a set of data

· _____________________ – the value of occurring most frequently in a set of data

· ______________________________________ – measure for the spread of dispersion in data

· The middle 50% of data IQ3 – IQ1

Statistical Analysis

· Once collected, data can be analyzed utilizing a number of statistical methods.

· _______________________ (Microsoft Excel) can be used to produce charts and graphs from data, and can even be used to run advance statistical tests.

· _____________________________ analyze the validity of experimental data – MUST BE QUANTITATIVE (STATS)

· Tests the significance of data – whether results were achieved by chance.

· Confidence level – ___________________________________________________________________________________ – shown as a percentage.

·  _____________ is used for agriscience research 

· 95% chance that data reflects experimental variables.

· Correlation – test to indicate whether two sets of data are related.

Measurement Instruments & Equipment

· Digital Scales

· Micropipette

· Graduated Cylinder

Digital Scales

· _____________________________________________________________________________________________.

· Should be calibrated before use to ensure accuracy.

· Can be adjusted to automatically subtract the weight of containers for liquids and powders.

Micropipette

· Extremely accurate device used ___________________________ of solution, usually between 1 and 200 ul.

· Measurements in micro liters.

· Tip must be fully submerged in fluid prior to extraction.

· During DNA transfer in gel electrophoresis, and other sterile labs. 

· Tips should be changed after each sample.

___________________ Cylinder

· ________________________ Cylinder – Specialized piece of glassware with incremental measurement, used to measure the volume of liquids or solids.

· Measurements taken at the ______________________; bottom of the curve.  

· The volume of liquids can be measured by testing the change in volume of water once the solid is dropped into the cylinder.

Compound Light Microscopes

· Guidelines for Use

· ALWAYS view a sample first under the lowest magnification.

·  Focus the image using the coarse focus.

· Utilize the fine focus under high magnification lenses to prevent damage to any slides of samples.

· Slide Preparation

· _______________________________ – utilizes no water, usually for samples that are not living.

· Lighting is important – many compound light microscopes are difficult to focus on three-dimensional objects.

· Make the sample as thin and lucid as possible.

· _______________________________ – utilizes water or another solution to contain living organisms (often microorganisms).

· Slowly lower cover slip from a 45° angle to remove air bubbles.

· Certain solutions can be used to slow the movement of living organisms.

· Cover Slips – _______________________________________.

· Observation is easer.

· Contamination is prevented.

Equipment for Controlling Environmental Conditions
· _________________________________ – Uses a HEPA (high-efficiency particulate air) filter to create a sterile environment using forced airflow.

· Filtered air prevents the entrance of airborne contaminants only if work is kept away from the edge of the work area.

· Some flowhoods are equipped with ultraviolet lights to kill microorganisms inside the unit.

· ___________________________________ – contained area for the manipulation of environmental conditions related to the growth and development of living organisms. 

· Enables researchers to control humidity, temperature, photoperiod, and photo intensity.

General Guidelines for Living Subjects

· All research should follow the principle, “Do the least harm possible to research subjects.”

· Animal research should be of significant value to justify the risks associated.

· All research must be double blind when possible – Neither researchers nor subjects should know what individuals are receiving a treatment or a placebo.

Research on Human Subjects

· National research guidelines and legislation. 

· Formed in response to unethical and illegal research methodology.

· Infamous research abuse include Tuskegee syphilis trials in Alabama, and Nazi medical trials conducted by Josepf Mengele during WWII.

· Human research MUST NOT withhold a known effective treatment from research participants.

Research on Other Animal Subjects

· Guidelines are set by the ____________________.

· Universities and research organizations also have IACUC’s or Institutional Animal Care and Use Committees to monitor the work of researchers under their auspices.

· Federal legislation protecting the rights of animals in research was passed in the late 60’s under the ___________________________ Act.

Aseptic Technique

· ______________________________ Materials


· Autoclave bags are often used to contain loose materials and equipment for sterilization.

· Limit risk of exposure/contact and will not melt.

· The top of glassware, instruments, and even paper towels may be wrapped in aluminum foil to maintain aseptic condition during transport to a sterile environment, or for short-term storage.

· Laminar _______________________
· Use 70% ethanol or another solution to sterilize the work surface prior to beginning laboratory activities.

· Run the flowhood during sterilization and for at least 15 minutes prior to using the work area.

· When not in use, place instruments in an ________________l solution within the flowhood.

· Keep all work well inside the flowhood, and face shields down to prevent contamination from breaking the air barrier.

· ANY INSTRUMENT TOUCHING MATERIAL OR THE WORKSURFACE SHOULD BE FLAMED OVER AN ALCOHOL LAMP BEFORE USE ON NEW MATERIAL.

Hazardous Lab Materials

· Handling

· When handling highly caustic chemicals including strong acids and bases:

· Wear proper protective clothing and equipment.

· Be careful while pouring mixing solutions.

· Utilize a magnetic stirrer.

· Reduces splashing.

· Only trained professionals should extract human blood in experiments. 

· __________________________________________.

· Monitored and controlled by federal, state, and/or local agencies.

· Require special permission dependent upon the acceptance of responsibility of the researcher.

· MUST BE DESTROYED OR RETURNED AFTER USE!!

Research __________________ Methodology 

· Roles of the research greenhouse manager

· Log any major problems or climatic changes in the greenhouse.

· Monitor plants and animals used in lab research.

· ___________________________________________ or future research.

· Preventing contamination of living organisms into or out of the greenhouse.

· Methods for preventing the entrance or exit of plant or animal material.

· Automated ________________________ blast air down through greenhouse doors when opened preventing the entrance or exit of organisms/plant materials.

· Limiting the _________________________________ in houses.

· Helps ensure research protocol is not broken.

· Greenhouse vents, heating and air systems are all sealed and self-contained to prevent the introduction or escape of organisms.

Field Trial Methodology

· Preventing the dispersal of genetically modified organisms

· Preventing the transmission of altered genes to natural populations is the primary concern during field trials for genetically modified organisms.

· Gene Drift – the escape of genes from GMO’s to natural populations.

· _____________________________ – gene sequences inserted into transgenic organisms.

·  Prevents sexual reproduction, or ensure the destruction of the organisms.

· Used for environmental and economic reasons.

· Buffer/Barrier Crops – a small stand of a traditional variation of a crop planted surrounding a ________________________ variety of the same crop.

· Prevents gene drift.

· Discourages the development of resistant varieties.

· Regulatory _______________________
· The ____________________ is responsible for the final approval of genetically modified plants and animals.

· The ____________________ monitors the safety of genetically modified organisms intended for human consumption.

· ____________________ is the agency directly responsible for monitoring field trials for genetically modified plants and animals.

