A strong Materials & Methods section allows another researcher to replicate your experiment exactly. 
Write in past tense, keep it clear and structured, and include enough detail for reproducibility.
1. Laboratory Setting & Experimental Context
· State where the work took place (e.g., microbiology lab, plant physiology lab, water quality lab).
· Describe relevant conditions: controlled temperature rooms, sterile environments, aquaria conditions, growth chambers, etc.
· Include dates/time periods of experiments (important for incubations, seasonal plant material, animal cell culture cycles).
· Explain briefly why this laboratory environment was suitable (e.g., access to spectrophotometers, incubators, PCR equipment, animal nutrition facilities, aquaculture tanks).
2. Experimental Design
· Describe the type of design used (controlled experiment, factorial, dose–response, comparative assay).
· Clearly define treatments, control groups, and any baseline conditions.
· State replication levels (biological and technical replicates).
· Explain any randomisation or allocation procedures used to avoid bias (e.g., random tank assignment in aquaculture trials, randomised pot positions in plant growth studies).
· Define the experimental unit: test tube, soil sample, tank, animal feed pellet batch, plate well, culture flask.
3. Materials, Reagents & Equipment
· Chemicals and reagents: Give concentrations, grades, suppliers, and preparation details (e.g., buffer recipes, nutrient media, disinfectants).
· Biological materials:
· Plant material: source, storage, growth conditions (light levels, watering regime).
· Aquatic organisms: species, size/age class, stocking densities, acclimation details.
· Microbes/enzymes: strain, culture medium, incubation conditions.
· Animal tissues/samples: source, ethical approval if relevant.
· Equipment: Provide model numbers and settings for key instruments (e.g., incubators, DO meters, balances, spectrophotometers, water-testing equipment, pH meters).
· Consumables: Petri dishes, cuvettes, filtration papers, PPE—include if essential to replication.
4. Laboratory Procedures & Protocols
Describe step-by-step what you did. You may reference standard methods (e.g., APHA water testing methods, ISO soil analysis), but include any modifications.
Examples of land-based laboratory methods include:
· Soil texture analysis, pH, LOI, nutrient assays
· Water quality testing (ammonia, nitrate, DO, turbidity)
· Plant growth measurements (chlorophyll content, leaf area, biomass)
· Feed analysis (moisture, protein, ash content)
· Microbial culturing, plating, colony counts
· Biochemical assays (enzyme activity, spectrophotometric readings)
Include:
· Incubation temperatures and times
· Reagent volumes and concentrations
· Wavelengths (e.g., absorbance at 600 nm)
· Mixing speeds, aeration rates, flow rates
· Calibration steps (pH meter, DO meter, balances)
· Sterile technique where relevant
Be exact: numbers, units, timings, and conditions must be stated.
5. Sample Handling, Storage & Safety
· Explain any sample preparation, labelling, and handling procedures.
· Record storage conditions (e.g., 4 °C, −20 °C, dark storage).
· Include how you managed sensitive materials (live organisms, biological waste, soil/water samples).
· Summarise key safety steps (PPE, COSHH, fume hoods, disinfecting benches). Do not include your full risk assessment.
6. Data Management & Processing
· State how data were recorded (lab notebooks, spreadsheets, instrument software).
· Describe any pre-analysis processing, such as:
· Standard curve construction, Converting absorbance to concentration; Baseline corrections; Calculations of growth rate, survival, feed conversion ratio, chlorophyll index
· Outline steps taken to reduce error (equipment calibration, duplicated measurements, running standards/blanks).

7. Overview of Data Analysis
Briefly describe how the collected data were analysed:
· Statistical tests (t-tests, ANOVA, regression, non-parametric tests).
· Software used (R, SPSS, Excel, Minitab).
· Any transformations (log, square-root) or derived variables calculated.
This helps the reader understand the logic behind your methods.

Final Tips
✔ Write in past tense
✔ Give enough detail for replication
✔ Use clear subheadings
✔ Be precise with units, concentrations and timings
✔ Make sure everything ties together – replicate numbers reported in methods are also shown in results (e.g. n=6 can be followed).
✔ Keep interpretation out of this section (save it for Results & Discussion)


