Estimating Sample % Moisture Content

Calculating  RAC Sample Moisture and Dry Matter

	Method 1) Pre-sampling

	Method 2) Parallel Sampling


Method 1:  Moisture estimation with Pre-sampling

This methodology uses samples taken the day before a RAC sampling event to determine target weights and percent moisture estimates.   The actual RAC samples are never dried down completely, therefore a method for estimating percent moisture is required.

Equation 1:  Determining % Moisture

((wet weight-dry weight)/wet weight) * 100 = % moisture

Equation 2:  Determining % Dry Matter	
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% dry matter = 100 - % moisture

Example:  A wet forage sample weighs 4 lbs, when dried in an oven until it no longer changes weight
 (0% moisture) it weighs 16 oz.

	Wet weight (oz) = 4lb * 16 oz/lb = 64 oz

	Using Equation 1: 	(wet weight-dry weight)/wet weight = % moisture

		% moisture  = (64 oz - 16 oz)/64 oz = 75% moisture content of a fresh  forage sample

	Using Equation 2:   % dry matter = 100 - % moisture

		100% - 75% moisture = 25% dry matter


Estimating % moisture with a pre-sample

Starting sample:  64 oz (4 lbs) of fresh forage

Protocol requirement for final hay sample : ~ 15% moisture,  85 % dry matter
	
Using Equation 2:  100% - 15% = 85% dry matter for the hay sample.

Objective:   Determine how much our 64 oz forage sample needs to weigh after drying to achieve 15% moisture content:


	Equation 3:  Determining Target Dry Weight

(% dry matter in wet weight *wet weight of sample) /% dry matter in final product    =   target dry weight
   (where % dry matter is expressed as a fraction)

	(.25*64 oz)/.85 = 16 oz /.85 = 18.82 oz target dry weight	

To check our final sample moisture content:

Equation 4:  Determining Sample Moisture Content

(Final sample weight – dry weight)/final sample weight = % moisture of sample	
(18.8 oz – 16 oz)/18.8 oz = .1489 (15% moisture)

Example Data from an FDN:

Taking 2 pre-samples of forage and drying them down to 0% moisture:
	Wet weight*	Dry Weight	Calculation	% Moisture	% Dry Matter
	13.4 oz	3.5  oz	(13.4 – 3.5)/13.4=.7388	73.9%	26.1%
	16.2 oz	3.5 oz	(16.2 – 3.5)/16.2=.7839	78.4%	21.6%
*This sample size in this example is lower than the weights required for the RAC samples, the preferred wet weights should be similar to those required for the RAC samples.

	Average % dry matter (.261+.216)/2=.2385 (23.8%)

The protocol range for the forage hay samples is 10-20% moisture content.  If you harvest 4 lbs of forage (64 oz) for the RAC samples, calculate the target dry weight for 15% moisture content using the average % dry matter from the pre-samples:

		Equation 2:  100-15% moisture = 85% dry matter
		Equation 3:  (.238*64 oz)/.85 = 17.92 oz

Calculate the target range of weights (10-20% moisture, 80-90% dry matter)

		80% dry matter:  (.238*64)/.80 = 19.0 oz
		90% dry matter:  (.238*64)/.90 = 16.9 oz

The weights of your RAC samples should fall between the range of 16.9 oz and 19.0 oz, to assure they meet the protocol requirements of 10-20% moisture.

NOTES:

1) A minimum of 3 replicates is recommended for determining your dry weight target.
2) Use the intended sample weight (if possible i.e. you have enough plant material) from the protocol in your pre-samples for determining target dry weight.
3) Provide all documentation (wet wts. dry wts, time, temperatures etc.) and data records in the field data book.
4) This methodology can be applied to anything that requires drying to a target %.
5) Look to the protocol for your target % moisture or % dry matter in dried samples.
6) Provide a conclusion, e.g. “These samples ranged from 13-17% moisture, within the protocol requirement of 10-20%.”

Method 2:  Moisture estimation with Parallel sampling

This method would be appropriate with hay and forage samples where the FRD is confident that a visual assessment of dryness can be accurate enough for determining sample drying times.  In this scenario RAC forage samples would be dried until reaching the hay stage.  At the same time parallel samples the same weight of the RAC forage samples would also be dried.  

When the RAC samples are removed from dryers (or field) then the parallel samples would likewise be removed for weighing and then returned to the oven to continue drying until 0% moisture.  Once these samples are dried to no change in weight, the hay sample’s % moisture would be calculated and compared with the protocol requirements.

Taking 2 parallel samples of forage and drying them down to hay moisture and 0% moisture, to verify RAC % moisture:

Parallel:  Wet wt    Hay wt    Dry Wt	Calculation	% Moisture	% Dry Matter
	  64 oz       17.7 oz      15.4  oz	(17.7 – 15.4)/17.7=.1299	13.0%	87.0%
	  64 oz       18.2 oz      15.0  oz	(18.2 – 15.0)/18.2=.1758	17.6%	82.4%

RACs:	Wet wt    Hay wt    Dry Wt*	Calculation	% Moisture	% Dry Matter
	64 oz       18.4 oz      15.2 oz	(18.4 –15.2)/18.4=.1739	17.4%	82.6%
	64 oz       17.6 oz      15.2 oz	(17.6 – 15.2)/17.6=.1364	13.6%	86.4%
	64 oz       17.7 oz      15.2 oz	(17.7 –15.2)/17.7=.1412	14.1%	85.9%
	64 oz       18.2 oz      15.2 oz	(18.2 – 15.2)/18.2=.1648	16.5%	84.5%

*An estimate based on average dry weight of two parallel samples:  (15.4 +15)/2=15.2 oz

Concluding statement:  Hay samples ranged from ~14 – 17% moisture as per protocol requirement of 10-20% moisture based on verification samples taken and dried alongside RAC samples.
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