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Value of Forage Quality
Effect of forage quality on 4% fat corrected milk at four 

concentrate levels
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Value of milk from forage quality

y = 3.7819x - 384.73
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2) Variation is natural and unavoidable
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2) Variation is natural and unavoidable

0

0.2

0.4

0.6

0.8

1

1.2

1.4

120 124 128 132 136 140 144 148 152 156 160

Relative Forage Quality

*** *

*

* *
*

*
* *

*
**

* ***
*

*

* * *

ð
x



Dan  Undersander-Agronomy © 2009

3) Accuracy versus Precision
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Forage Sampling Techniques

Accurate measurement of forage quality 

of hay lot depends on:

Representativeness of the sample

Subsampling error

Accuracy of laboratory method
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The Sampling Challenge ïrepresent 

nutritional vale of hay lot

SOURCE:  Collins et al. 2000.  NFTA
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Forage Sampling Techniques

Accurate measurement of forage quality 

of hay lot depends on:

Representativeness of the sample

Sampling equipment

Size and uniformity of lot

Number of samples taken from the lot

Handling of the sample
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Hay Sampling Probes

Â Forageurs

Â Penn State

Â Oakfield

Â Star Quality Samplers
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Sampling Equipment

Probes should have:
Internal diameter of 3/8 
to 5/8 in

Length of 14 to 24 in

Preferable have a 
canister to collect 20 
probes or ½ pound of 
material

Hay probe list:
http://foragetesting.org/ U S Dairy Forage

Research Center

probes 
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Sampling Equipment

Probes must:

Fairly represent the 

leaf/stem ratio of bales

Sample deep enough to 

represent variation 

within the bale

Tips should be kept 

sharp

Tips should be at 90o to 

shaft
U S Dairy Forage

Research Center

Hay Sampling
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Variation in ADF --Lot 5
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Half-widths of confidence intervals for forage quality tests when various 

numbers of bales from an alfalfa hay lot are sampled1.

3 1.7 2.6 3.7 5.4 4.5 6.6 19 36

5 1.0 1.3 2.1 2.7 2.5 3.3 14 18

10 0.6 0.7 1.3 1.6 1.5 1.9 8 10

15 0.5 0.4 0.5 0.8 1.0 1.0 7 8

20 0.4 0.4 0.7 0.9 0.9 1.1 5 6

25 0.4 0.4 0.7 0.9 0.9 1.1 5 6

1Average tests (% of D.W.) of hay lot: 20.9% CP, 29.8% ADF, 39.6% NDF, 155 RFV

Bales % CP  % ADF % NDF %RFV index

sampled 90%      95% 90%      95% 90%      95% 90%     95%
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Accuracy of Forage Testing

Forage testing is no 

more accurate than itôs 

weakest link.

Thus, the accuracy of a 

test or testing method, 

particularly in forages is 

dependent on the 

accuracy of sampling.
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Forage Sampling Techniques

Currier et al. 1984

Small rectangular bales

Distinctive pattern of leaf

Martin et al. 1992

Confirmed leaf pattern

Reported significant 

differences of tests from 

different locations of a bale

However, baler design has 

changed
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Sampling of Large Hay Bales

Collins 2000

Reported between and 

within bale variation was 

similar for mid-size (3ô X 

3ô) and large round (4ô X 

5ô) bales.
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Sampling of Large Hay Bales

Sheaffer et al. 2000

No differences for %DM, 

%CP, %ADF, %NDF 

tests from samples 

taken from 9 positions, 

from bale ends and 

centers.

Orloff et al. 2000

Sampling 16 different 

positions of large bales 

agreed with Minnesota
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Sampling of Mid-Size Hay Bales

Table 2. Average forage quality é

Face % ADF % NDF

Top 32.8 41.6

Bottom 32.3 40.8

Left 31.9 40.1

Right 32.0 40.2

Front 31.6 39.8

Back 32.0 40.1

LSD0.05 0.8 1.0

Sheaffer et al. 2000

Tops of mid-size 

bales of alfalfa hay 

had higher fiber 

contents than other 

faces of the bale.

Center faces could 

have higher DM 

than front or back.
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Difference between center and two 

corners of large square bales
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Sample Number

Small rectangular

Randomly sample each 

of 20 bales from the butt 

end with a sharp 

sampling device

Currier et al. 1984, 

Martin et al. 1988 and 

1992, and Collins 2000
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Sample number

Mid-size bales

Randomly sample 12 

bales, one core per bale, 

Sheaffer et al. 2000

Collins 2000 reported 

that variation between 

small rectangular bales 

was greater than 

variation between mid-

size or large bales


