MIXTURE WEIGHTS:  PRACTICE CALCULATIONS

February 2001
Please use calculations, even if the kind or group of kinds with similar or same working weights compose more than 50% of the sample.

Calculate the weight needed for a working (purity) sample.  
1. Kind





Labeled %

Lolium perenne



39.52%

Festuca arundinacea


32.78%

Festuca rubra L. subsp.  rubra

27.00%

2.
Kind





Labeled %


Phleum pratense



42.19%


Trifolium repens



23.66%


Trifolium pratense



17.25%


Trifolium incarnatum


14.99%

3.
Kind





Labeled %

Dactylis glomerata



45.67%

Festuca arundinacea


45.29%


Trifolium pratense



7.44%

4.
Kind






Labeled %


Panicum miliaceum subsp. miliaceum
39.72%


Linum usitatissimum


 
 4.14%


Phalaris canariensis



34.28%


Brassica napus




   9.99%


Avena sativa




   5.02%

5.
Kind






Labeled %


Agrostis stolonifera



45.59%


Agrostis capillaris




18.92%


Agrostis canina




10.68%


Poa pratensis




23.75%

MULTIPLE UNITS – PRACTICE CALCULATIONS

1. Hard Fescue

Single Units

1.904 g

Multiple Units

0.179 g

Other Crop

0.005 g

Inert Matter

0.011 g

Weed Seed

0.000 g

2. Sheep Fescue

Single Units

1.762 g

Multiple Units

0.253 g

Other Crop

0.000 g

Inert Matter

0.009 g

Weed Seed

0.015 g

3. Chewings Fescue

Single Units

2.405 g

Multiple Units

0.553 g

Other Crop

0.000 g

Inert Matter

0.059 g

Weed Seed

0.006 g

4. Red Fescue

Single Units

2.733 g

Multiple Units

0.345 g

Other Crop

0.004 g

Inert Matter

0.115 g

Weed Seed

0.001 g

5. Creeping Fescue

Single Units

2.901 g

Multiple Units

0.418 g

Other Crop

0.000 g

Inert Matter

0.012 g

Weed Seed

0.013 g

6. Orchardgrass

Single Units

2.888 g

Multiple Units

0.479 g

Other Crop

0.005 g

Inert Matter

0.003 g

Weed Seed

0.000 g

7. Fairway Crested Wheatgrass

Single Units

3.564 g

Multiple Units

0.501 g

Other Crop

0.000 g

Inert Matter

0.007 g

Weed Seed

0.000 g

8.  Standard Crested Wheatgrass

Single Units

4.420 g

Multiple Units

0.759 g

Other Crop

0.000 g

Inert Matter

0.047 g

Weed Seed

0.017 g

9.  Pubescent Wheatgrass

Single Units

13.992 g

Multiple Units

  0.987 g

Other Crop

  0.056 g

Inert Matter

  0.107 g

Weed Seed

  0.000 g

10. Intermediate Wheatgrass

Single Units

14.542 g

Multiple Units

   0.639 g


Other Crop

   0.000 g

Inert Matter

   0.018 g

Weed Seed

   0.023 g

11. Tall Wheatgrass

Single Units

14.852 g

Multiple Units

   0.312 g

Other Crop

   0.000 g

Inert Matter

   0.007 g

Weed Seed

   0.000 g

12. Western Wheatgrass

Single Units

13.979 g

Multiple Units

   1.021 g

Other Crop

   0.005 g

Inert Matter

   0.043 g

Weed Seed

   0.009 g


13. Smooth Brome

Single Units

6.352 g

Multiple Units

0.701 g

Other Crop

0.005 g

Inert Matter

0.071 g

Weed Seed

0.008 g

FLUORESCENCE – PRACTICE CALCULATIONS

Calculate both the perennial and annual ryegrass percentage of the following:

1.  Variety:  Calypso II

Test Fluorescence (TFl) = 5.89%

Published Variety Fluorescence (VFl) = 0.47%

Pure Ryegrass = 99.71%

2.    Variety:   Divine

Test Fluorescence (TFl) =  3.52%

Published Variety Fluorescence (VFl) =   3.09%

Pure Ryegrass =  99.28%

3.  Variety:   Buccaneer

Test Fluorescence (TFl) =  8.91%

Published Variety Fluorescence (VFl) =  7.44%

Pure Ryegrass =  98.99%

4.  Variety:   Pegasus

Test Fluorescence (TFl) =  2.03%

Published Variety Fluorescence (VFl) =  2.41%

Pure Ryegrass = 98.75%

5.  Variety:   Splendid

Test Fluorescence (TFl) =  10.73%

Published Variety Fluorescence (VFl) =  0.89%

Pure Ryegrass = 99.50%

MULTIPLE UNIT EXAMPLE: Smooth Brome

Single Units

6.018 g

Multiple Units

0.975 g

Other Crop

0.003 g

Inert Matter

0.032 g

Weed Seed

0.007 g

1. Add weights of sample components:

6.018 + 0.975 + 0.003 + 0.032 + 0.007 =   7.035

       This is your total sample weight.  Set aside, and use at end of    

        calculations.

2. Add weights of single units (SU’s) and multiple units (MU’s)

6.018 + 0.957 = 6.993  

      This is your total unit weight.

3. Determine the percentage of single units in the total unit weight

6.018g / 6.993 = 0.8606 or 86.06%

4. Using this percentage and the table on page 24 of the rules, determine what percentage of multiples (MU’s) are pure.

83%

5. Determine weight of MU’s that are pure using the multiple unit weight and percentage from table:

0.975g x 83% = (0.975 x 0.83) = 0.809 g pure MU weight

6. Subtract pure weight of MU’s from total MU weight to get inert MU weight:

0.975 – 0.809 = 0.166 g inert MU weight

7. Add pure MU weight to single unit (SU) weight for total pure seed weight:

 
0.809 + 6.018 = 6.827 total pure seed weight

8. Add inert MU weight to inert weight:

0.166 + 0.032 = 0.198 total inert weight

9. Now, calculate percentages; add all figures and check to make sure total matches total from #1.

Pure


6.827 g  /  7.035 x 100 = 
97.05% (adjusted to make


Other Crop

0.003 g  /  7.035 x 100 =
  0.04%        100% total)

Inert Matter

0.198 g  /  7.035 x 100 =  
  2.81%

Weed Seed

0.007 g  /  7.035 x 100 =
  0.10%


TOTAL:
7.035




100 %
QUIZ  CALCULATIONS

1. Calculate the working sample weight for the following mixture with the information provided:




Percentage

Purity working

  Kind


  in sample

Sample weight
Poa trivialis

19.52%

0.50

Poa pratensis

15.08%

1.00

Festuca rubra

25.91%

3.00

Trifolium repens
5.67%


2.00

Trifolium hybridum
10.78%

2.00

Lolium perenne

20.85%

5.00


2. Calculate the purity percentages from the information given on the following multiple unit working sample:

Kind: 
Fairway crested wheatgrass

Component:

Weight (in grams)

Single units


3.725

     Multiple units


0.278

     Other crop


0.008

     Inert matter


0.005

     Weed seed


0.002

3. You are testing a sample of Perennial ryegrass for germination.  It has fluoresced in the following manner:

Test Fluorescence = 7.60%

Published Variety Fluorescence = 0.47%

Pure Ryegrass = 98.72%

Calculate the percentage annual ryegrass in the sample.

4. You have received a chaffy sample of little bluestem to test.  It is labeled 88.72% pure seed.  You conduct a working sample on the lot and find it to be 90.56% pure seed.  Are the two tests within tolerance?

5. A germination test on a lot of garden bean yields 82% germination.  The lot was originally labeled 93% when your company purchased it three weeks ago.  Are these two germination results within tolerance of each other?

Table 2a.  Maximum tolerance values for comparing two 400-seed germination tests of the same or different submitted samples tested in the same or different laboratories.
	Average Percent Germination
	Tolerance

	A
	B
	C

	99
	2
	2

	97 to 98
	3 to 4
	3

	94 to 96
	5 to 7
	4

	91 to 93
	8 to 10
	5

	87 to 90
	11 to 14
	6

	82 to 86
	15 to 19
	7

	76 to 81
	20 to 25
	8

	70 to 75
	26 to 31
	9

	60 to 69
	32 to 41
	10

	51 to 59
	42 to 50
	11


When only 200 seeds of mixtures are tested, 2% shall be added to the above germination tolerances.

6.   A coated sample of onion has arrived in your lab.  You have been asked to conduct a purity sample on it.  List the component parts of a coated purity test, and determine the weight to be used for the purity test and noxious weed test.

Weight of 100 seeds:
2.897 grams

MIXTURE WEIGHTS:    KEY

Calculate the weight needed for a working (purity) sample.  (Page 7-22 from training handbook).

1.      Kind






Labeled %

Lolium perenne


(5 g)
39.52%     40 x 5.00  =  200.0
Festuca arundinacea


(5g)
32.78%     33 x 5.00  =  165.0
Festuca rubra L. subsp.  rubra 
(3g)
27.00%     27 x 3.00  =    81.0 









     100
        
    446.0






446.0 / 100  =  4.46 or           4.5 grams
2.
Kind





Labeled %

Phleum pratense


(1g)
42.19%     42 x 1.00  =     42.0
Trifolium repens


(2g)
23.66%     24 x 2.00  =     48.0
Trifolium pratense


(5g)
17.25%     17 x 5.00  =     85.0
Trifolium incarnatum


(10g)
14.99%     15 x 10.00  =  150.0








      98

         325.0





325.0 / 98  = 3.316 or               3.25 g

3.
Kind





Labeled %

Dactylis glomerata


(3g)
45.67%
46 x 3.00  =  138.0
Festuca arundinacea


(5g)
45.29%
45 x 5.00  =  225.0
Trifolium pratense


(5g)
  7.44%
  7 x 5.00  =    35.0









98
           398.0




398.0 / 98  =  4.06  or               4.0 grams

4.
Kind






Labeled %


Panicum miliaceum subsp. miliaceum
(15g)
39.72% 40 x15.00 = 600.0


Linum usitatissimum



(15g)
  4.14%   4 x15.00 =   60.0


Phalaris canariensis



(20g)
34.28% 34 x20.00 = 680.0


Brassica napus



(10g)
  9.99% 10 x10.00 = 100.0

Avena sativa




(75g)
  5.02%   5 x75.00 = 375.0









     93
            1815
1815 / 93 =  19.52g  or 


19.5 g
5.
Kind





Labeled %


Agrostis stolonifera

(0.25g)
45.59%
46 x 0.25  = 11.5

Agrostis capillaris

(0.25g)
18.92%
19 x 0.25  =   4.75

Agrostis canina

(0.25g)
10.68%
11 x 0.25  =   2.75

Poa pratensis


( 1.0g)
23.75%  
24 x 1.00  = 24.0








100

43.0






43 / 100  =  0.43  or                       0.5 g

MULTIPLE UNITS:  KEY
1.  Hard Fescue

Single Units

1.904 g

Multiple Units

0.179 g
pure 
2.058

98.05%
Other Crop

0.005 g
oc
0.005

  0.24%
Inert Matter

0.011 g
inert
0.036

  1.71%


Weed Seed

0.000 g
weed
0.000

  0.00%

TOTALS

2.099 g

2.099g
100.00%

1.904 + 0.179 = 2.083

1.904 / 2.083 x 100 = 91.41%  Factor:  86

0.179 x 0.86 = 0.154 + 1.904 = 2.058 pure

0.179 – 0.154 = 0.025 + 0.011 = 0.036 inert
2.  Sheep Fescue

Single Units

1.762 g
No factor. Pull infertile florets
Multiple Units

0.253 g
from multiples, and place in 

Other Crop

0.000 g
inert.  Filled florets from 

Inert Matter

0.009 g
multiples are separated, and go
Weed Seed

0.015 g
in pure See Feb. 1986 newsletter.




2.039






3. Chewings Fescue

Single Units

2.405 g


Multiple Units

0.553 g
pure 
2.908

 96.20%

Other Crop

0.000 g
oc
0.000

   0.00%

Inert Matter

0.059 g
inert
0.109

   3.60%

Weed Seed

0.006 g
weed
0.009

   0.20%
TOTALS

3.023 g

3.023g
100.00%


2.045g + 0.553 g = 2.958

2.405 / 2.958 x 100 = 81.30%, Factor:  91

0.533 x 0.91 = 0.503 + 2.405 = 2.908g pure

0.533 – 0.503 = 0.050 + 0.059 = 0.109g inert

4. Red Fescue

Single Units

2.733 g

Multiple Units

0.345 g
pure
3.040 g
95.06%
Other Crop

0.004 g
oc
0.004 g
  0.13%
Inert Matter

0.115 g
inert
0.153 g
  4.78%
Weed Seed

0.001 g
weed 
0.001

  0.03%

TOTALS

3.198 g

3.198 g
100.0%

2.733 + 0.345  = 3.078

2.733 / 3.078 x 100 = 88.79%, Factor:  89%

0.345 x 0.89 = 0.307 + 2.733 =  3.040g pure

0.345 – 0.307 = 0.038 + 0.115 = 0.153g inert
5. Creeping Fescue

Single Units

2.901 g

Multiple Units

0.418 g
pure
3.273 g
97.88%
Other Crop

0.000 g
oc
0.000 g
  0.00%
Inert Matter

0.012 g
inert
0.058 g
  1.73%
Weed Seed

0.013 g
weed
0.013 g
  0.39%

TOTALS

3.344 g

3.344 g
100.00%
2.901 + 0.418 = 3.319

2.901 / 3.319  x 100 = 87.41%, Factor:  89%

0.418 x 0.89 = 0.372 + 2.901 = 3.273 g pure

0.418 – 0.372 = 0.046 + 0.012 = 0.058 g inert
6. Orchardgrass

Single Units

2.888 g

Multiple Units

0.479 g
pure
3.286 g
97.36% 

Other Crop

0.005 g
oc
0.005 g
  0.15%
Inert Matter

0.003 g
inert
0.084 g
  2.49% 

Weed Seed

0.000 g
weed
0.000 g
  0.00%




3.375 g

3.375 g         100.00%
2.888 + 0.479 = 3.367

2.888 / 3.367 x 100 = 85.77%, Factor:  83%

0.479 x 0.83 = 0.398 + 2.888 = 3.286 g pure

0.479 – 0.398 = 0.081 + 0.003 = 0.084 g inert
7. Fairway Crested Wheatgrass

Single Units

3.564 g

Multiple Units

0.501 g
pure 
3.960 g
97.25%
Other Crop

0.000 g
oc
0.000 g
  0.00%
Inert Matter

0.007 g
inert
0.112 g
  2.75%


Weed Seed

0.000 g
weed
0.000 g
  0.00%




4.072 g

4.072 g
100.00%
3.564 + 0.501 = 4.065

3.564 / 4.065 x 100 = 87.68%, Factor 79

0.501 x 0.79 = 0.396 + 3.564 = 3.960 g pure

0.501 – 0.396 = 0.105 + 0.007 = 0.112 g inert
8.  Standard Crested Wheatgrass

Single Units

4.420 g

Multiple Units

0.759 g
pure
5.020 g
95.75%
Other Crop

0.000 g
oc
0.000 g
  0.00%
Inert Matter

0.047 g
inert
0.206 g
  3.93%
Weed Seed

0.017 g
weed
0.017 g
  0.32%




5.243 g

5.243 g
100.00%

4.420 + 0.759 = 5.179
4.420 / 5.179 x 100 = 87.68%, Factor 79%

0.759 x 0.79 = 0.600 + 4.420 = 5.020 g pure

0.759 – 0.600 = 0.159 + 0.047 = 0.206 g inert
9.  Pubescent Wheatgrass

Single Units

13.99 g

Multiple Units

  0.99 g
pure
14.68 g
(96.90%) 96.89%
Other Crop

  0.06 g
oc
  0.06 g
  0.40% 

Inert Matter

  0.11 g
inert
  0.41 g
  2.71%
Weed Seed

  0.000 g
weed
  0.00 g
  0.00%




15.15 g

15.15 g
100.00%

13.99 + 0.99 = 14.98

13.99 / 14.98 x 100 = 93.39%, Factor 70

0.99 x 0.70 = 0.69 + 13.99 = 14.68 g pure

0.99 – 0.69 = 0.30 + 0.11 = 0.41 g inert

*Pure seed percentage corrected as per 2.5.b(4)

10. Intermediate Wheatgrass

Single Units

14.54 g

Multiple Units

   0.64 g
pure
15.06 g
98.95%


Other Crop

   0.00 g
oc
   0.00 g
  0.00%
Inert Matter

   0.02 g
inert
   0.14 g
   0.92%
Weed Seed

   0.02 g
weed
   0.02 g
   0.13%




 15.22 g

  15.22 g
100.00%

14.54 + 0.64 = 15.18

14.54 / 15.18 x 100 = 95.78%, Factor 82

0.64 x 0.82 = 0.52 + 14.54 = 15.06 g pure seed

0.64 – 0.52 = 0.12 + 0.02 = 0.14 g inert
11. Tall Wheatgrass

Single Units

14.85 g

Multiple Units

   0.31 g
pure
15.07

99.34%
Other Crop

   0.00 g
oc
  0.00

   0.00%
Inert Matter

   0.01 g
inert
  0.10

   0.66%
Weed Seed

   0.00 g
weed
  0.00

   0.00%




15.17 g

15.17 g
100.00%
14.85 + 0.31 = 15.16

14.85 / 15.16 x 100 = 97.96%, Factor 70

0.31 x 0.70 = 0.22 + 14.85 = 15.07 pure seed

0.31 – o.22 = 0.09 + 0.01 = 0.10 inert
12. Western Wheatgrass

Single Units

13.98 g

Multiple Units

   1.02 g
pure
14.73 g
(97.81%)   97.80%
Other Crop

   0.01 g
oc
   0.01 g
   0.07%
Inert Matter

   0.04 g
inert
   0.31 g
   2.06%
Weed Seed

   0.01 g
weed
   0.01 g
   0.07%




15.06 g

  15.06 g
100.01%, see*

13.98 + .02 = 15.00

13.98 / 15.00 x 100 = 93.20%, Factor 74

1.02 x 0.74 = 0.75 + 13.98 = 14.73 pure seed

1.02 – 0.75 = 0.27 + 0.04 = 0.31 inert

*Pure seed percentage corrected as per 2.5.b(4)
13. Smooth Brome

Single Units

6.352 g

Multiple Units

0.701 g
pure 
6.948 g
97.35%
Other Crop

0.005 g
oc
0.005 g
  0.07%
Inert Matter

0.071 g
inert
0.176 g
  2.47%
Weed Seed

0.008 g
weed
0.008 g
  0.11 %




7.137 g

7.137 g
100.00%
6.352 + 0.701 = 7.053

6.352 / 7.053 x 100 = 90.06%, Factor 85

0.701 x 0.85 = 0.596 + 6.352 = 6.948 pure seed

0.701 – 0.596 = 0.105 + 0.071 = 0.176 inert

FLUORESCENCE – KEY

1.  Perennial Ryegrass, Variety:  Calypso II

Test Fluorescence (TFl) = 5.89%

Published Variety Fluorescence (VFl) = 0.47%

Pure Ryegrass = 99.71%

100 – 5.89  =  94.11   =  0.9455 x 99.71 = 94.28% perennial ryegrass

100 – 0.47
  99.53


99.71 – 94.28 = 5.43% annual ryegrass

2.    Variety:   Divine

Test Fluorescence (TFl) =  3.52%

Published Variety Fluorescence (VFl) =   3.09%

Pure Ryegrass =  99.28%

100 – 3.52 =  96.48%  = 0.9956 x 99.28 = 98.84% perennial ryegrass

100 – 3.09 
 96.91%

99.28 – 98.84 = 0.44% annual ryegrass

3.  Variety:   Buccaneer

Test Fluorescence (TFl) =  8.91%

Published Variety Fluorescence (VFl) =  7.44%

Pure Ryegrass =  98.99%

100 – 8.91 = 91.09 = 0.9841 x 98.99 = 97.42% perennial ryegrass

100 – 7.44    92.56

98.99 – 97.42 = 1.57% annual ryegrass

4.  Variety:   Pegasus

Test Fluorescence (TFl) =  2.03%

Published Variety Fluorescence (VFl) =  2.41%

Pure Ryegrass = 98.75%

Test Fluorescence is lower than published variety fluorescence; proceed no further and label as 98.75% pure ryegrass.  See “Note:”, section 3.5.a

5.  Variety:   Splendid

Test Fluorescence (TFl) =  10.73%

Published Variety Fluorescence (VFl) =  0.89%

Pure Ryegrass = 99.50%

100 – 10.73  =  89.27  = 0.9007 x 99.50 = 89.62% perennial ryegrass

100 – 0.89        99.11

99.50 – 89.62 = 9.88% annual ryegrass

QUIZ  CALCULATIONS:  Key

1.  Calculate the working sample weight for the following mixture with the information provided:




Percentage

Purity working

  Kind


  in sample

Sample weight
Poa trivialis

19.52%
20 x
0.50  =  10
Poa pratensis

15.08%
15 x
1.00  =  15
Festuca rubra

25.91%
26 x
3.00  =  78
Trifolium repens

5.67%

7 x
2.00  =  14
Trifolium hybridum
10.78%
11 x
2.00  =  22
Lolium perenne

20.85%
21 x
5.00  = 105






100

 244




244 / 100 =  2.44, or
2.5 grams

2. Calculate the purity percentages from the information given on the following multiple unit working sample:

Kind: 
Fairway crested wheatgrass

Component:

Weight (in grams)

Single units


3.725

     Multiple units


0.278

 

     Other crop


0.008

     Inert matter


0.005

     Weed seed


0.002





4.018 g

3.725 + 0.278 = 4.003

3.725 / 4.003 x 100 = 93.06%, Factor 79

0.278 x 0.79 = 0.220 + 3.725 = 3.945 g pure seed

0.278 – 0.220 = 0.058 + 0.005 = 0.063 inert

Pure seed
3.945 g
98.18% 

Other crop
0.008 g
  0.20%

Inert matter
0.063 g
  1.57%

Weed seed
0.002 g
  0.05%


4.018 g
100.00%
3. You are testing a sample of Perennial ryegrass for germination.  It has fluoresced in the following manner:

Test Fluorescence = 7.60%

Published Variety Fluorescence = 0.47%

Pure Ryegrass = 98.72%

Calculate the percentage annual ryegrass in the sample.

100 – 7.60 = 92.40 = 0.9284 x 98.72 = 91.65% perennial ryegrass

100 – 0.47    99.53 

98.72 – 91.65 = 7.07% annual ryegrass

4. You have received a chaffy sample of little bluestem to test.  It is labeled 88.72% pure seed.  You conduct a working sample on the lot and find it to be 90.56% pure seed.  Are the two tests within tolerance?

88.72 + 90.56 /2 = 89.64 mean

90.56 – 88.72 = 1.84 apparent difference

Tolerance is 2.19, so 1.84 apparent difference is within tolerance

5. A germination test on a lot of garden bean yields 82% germination.  The lot was originally labeled 93% when your company purchased it three weeks ago.  Are these two germination results within tolerance of each other?

Table 2a.  Maximum tolerance values for comparing two 400-seed germination tests of the same or different submitted samples tested in the same or different laboratories.
	Average Percent Germination
	Tolerance

	A
	B
	C

	99
	2
	2

	97 to 98
	3 to 4
	3

	94 to 96
	5 to 7
	4

	91 to 93
	8 to 10
	5

	87 to 90
	11 to 14
	6

	82 to 86
	15 to 19
	7

	76 to 81
	20 to 25
	8

	70 to 75
	26 to 31
	9

	60 to 69
	32 to 41
	10

	51 to 59
	42 to 50
	11


When only 200 seeds of mixtures are tested, 2% shall be added to the above germination tolerances.

82 + 93 = 175 / 2 + 87.5, or 88% mean


93 – 82 = 11 point difference

  
6 points allowed; out of tolerance

6. A coated sample of onion has arrived in your lab.  You have been asked to conduct a purity sample on it.  List the component parts of a coated purity test, and determine the weight to be used for the purity test, and noxious weed test.

Weight of 100 seeds:
2.897 grams

The working sample shall be separated into pure coated units, uncoated crop seed (including the kind under consideration), inert matter, and uncoated weed seed.

2.897 x 2500   = 2.897 x 25 = 72.4, or     72.5 grams purity sample weight

     100

2.897 x 25000  =  2.897 x 250 = 724.3, or     724 grams   

     100

25,000 coated units are to be examined as per 2.13.c (1)

