Animal Science Institute Lab Sheet
Title: pH, Dry Matter, Calories of Silage 
Source: Biological Science Applications in Agriculture




Materials:

Microwave oven or lab oven for overnight drying
Metric balance (.1 gram or less and 200 gram capacity)
2-3 Different Silage samples

2-3  250 ml beakers/lab group (2-3 depending on the number of silage samples)

pH meter (capable of reading to .01)

glass stir rod (1 per silage sample)

1 – beaker (size doesn’t matter) for deionized water to dilute the pH meter between readings.

WASL Related Terms and Concepts:

pH, acidity, compare, control, hypothesis, microorganism, nitrogen, organic, thermal energy
Procedures:
pH Determination: (Read the silage packet first)
1. Place 100 ml of deionized water in each of the 250 ml beakers.  You will need 1-250 ml beaker for each sample of silage or feedstuff.

2. Add a couple of pinches of silage to the beaker and make sure the sample is below the water level.

3. Let it sit for about a minute gently stirring with a glass stir rod

4. Insert the pH meter and let it stabilize for about a minute before recording the reading.

5. Make your own data table to record the following information for each of the silage (or feed) samples.  Include the following: pH, wet weight, dry weight, % DM (dry matter), Beginning temperature (C), Ending temperature (c), calories

Dry Matter Determination
% Dry Matter (DM) is the calculation of a dried sample of feed.  It also has significance for nutrient content of silage (like you read in the packet).  Using the following items, develop a lab protocol for determining the amount of dry matter in a feed sample and compare it to others: Oven, dry glass beakers (250 ml), gram scale, silage sample or samples for comparison.  Use the lab sheet provided.  

kCal determination – Use calorie lab sheet.  Weigh sample, record, burn, weigh, record.  Develop your own procedure for this part of the lab.  Compare corn to grass
Ideas for Advanced Study:
Ask students to complete this lab without the lab instructions.  Give them the list of materials, and they compile a protocol for the lab.  There really is not hypothesis for this lab except to estimate the amount of dry matter.  Lacks a controlled variable as well.  Combine this lab with the calorie lab to add variables and a hypothesis.
This can also be modified to add grain and hay. Can be modified to include pH levels of feedstuffs (especially silage), calorie lab, etc.  Measure calories by burning after the sample has been dried.
Grade Level Expectations: (Science)


1.1.4 Analyze the forms of energy in a system, subsystems, or parts of a system.

1.3.8 Understand how organisms, including cells, use matter and energy to sustain life and that these processes are complex, integrated and regulated.

2.1.1
Understand how to generate and evaluate questions that can be answered through scientific investigations. (if students develop their own experiment)

WASL Specific Questions:

· Identify the responding variable, manipulated variable

· Develop an investigative question, hypothesis.

· Describe possible ideas for solving the problem

· Document a scientific plan to solve the problem by writing an explanation with a labeled diagram.

