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SECTION 9.7

RECOMMENDED STATISTI CAL METHODS - COYD

THE COMBINED-OVER-YEARS DISTINCTNESS CRITERION

SUMMARY

1. To distinguish varieties on the basis of a quantitative characteristic we need to establish 
a minimum distance between varieties such that, when the distance calculated between a pair 
of varieties is greater than this minimum distance, they may be considered as “distinct” in 
respect of that characteristic.  There are several possible ways of establishing minimum 
distances from Distinctness, Uniformity and Stability (DUS) trials data.  Here is described 
what is known as the Combined-Over-Years Distinctness (COYD) method.

2. The COYD method involves: 

– for each characteristic, taking the variety means from the two or three years of 
trials for candidates and established varieties and producing over-year means for 
the varieties;

– applying the technique of analysis of variance to the variety-by- years table in 
order to calculate a least significant difference (LSD) for comparing variety 
means;

– if the over-years mean difference between two varieties is greater than the LSD 
then the varieties are said to be distinct in respect of that characteristic.

3. The main advantages of the COYD method are: 

– it combines information from several seasons into a single criterion (the “COYD 
criterion”) in a simple and straightforward way;

– it ensures that judgements about distinctness will be reproducible in other seasons; 
in other words, the same genetic material should give similar results, within 
reasonable limits, from season-to-season;

– the risks of making a wrong judgement about distinctness are constant for all 
characteristics. 

INTRODUCTION

4. In order to decide if two varieties are distinct in respect of a measured characteristic, a 
criterion is needed which will determine whether the differences found in DUS trials are clear 
and sufficiently consistent.  The Combined-Over-Years Distinctness (COYD) method 
provides such a criterion. 
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5. This paper describes: 

– the principles underlying the COYD method;

– details of ways in which the procedure can be adapted to deal with special 
circumstances;

– UPOV recommendations on the application of COYD to individual species;

– the computer software which is available to apply the procedure.

THE COYD METHOD

6. The COYD method aims to establish for each characteristic a minimum difference, or 
distance, which, if achieved by two varieties in trials over a period of two or three years, 
would indicate that those varieties are distinct with a specified degree of confidence. 

7. The method uses variation in variety expression of a characteristic from year-to-year to 
establish the minimum distance. Thus, characteristics which show consistency in variety 
ranking between years will have smaller minimum distances than those with marked changes 
in ranking. 

8. Calculation of the COYD criterion involves an analysis of variance of a variety-by- year 
table of means for each characteristic.  Data for all candidate and established varieties which 
appeared in trials over the two or three years are included in the table. The varieties-by- years 
mean square in the analysis of variance is used as the estimate of the varieties-by- years 
variation. 

9. A critical difference, or least significant difference (LSD), between two varieties is then 
calculated as:

LSDp = tp x √2 x SE( x ) 

where )(SE x is the standard error of a variety’s over-year mean calculated as:

years test ofnumber 

squaremean years-by-varieties
)(SE =x

and tp is the value in Student’s t table appropriate for a two-tailed test with 
probability p and with degrees of freedom associated with the variety-by-years 
mean square.  The probability level p that is appropriate for individual species is 
discussed under UPOV RECOMMENDATIONS ON COYD below.

10. Usually the LSD serves as the minimum distance.  However, there may be situations
where a crop expert decides to use a minimum distance that is larger than the LSD, e.g. in 
rounding up to whole units.  A discussion of the statistical aspects of minimum distances 
between varieties is provided by Talbot, 1990. 
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11. An example of the application of COYD to a small data set is given in Figure 1.  
Statistical details of the method are in Appendix A and in document TGP/8.5, “Statistical 
Methods for DUS Examination.”  Further information about the COYD criterion can be found 
in Patterson and Weatherup (1984). 

UPOV RECOMMENDATIONS ON COYD

12. COYD is recommended for use in assessing the distinctness of varieties where:

– observations are made on a plant (or plot) basis over two or more years;

– the characteristic is quantitative;

– there are some differences between plants (or plots) of a variety.

13. A pair of varieties is considered to be distinct if their over-years means differ by more 
than the COYD LSD in at least one characteristic. 

14. The UPOV recommended probability level p for the tp value used to calculate the 
COYD LSD differs depending on the crop and for some crops depends on whether the test is 
over two or three years. 

ADAPTING COYD TO SPECIAL CIRCUMSTANCES

  (i) Differences between years in the range of expression of a characteristic

15. Occasionally, marked differences between years in the range of expression of a 
characteristic can occur.  For example, in a late spring, the heading dates of grass varieties can 
converge.  To take account of this effect it is possible to fit extra terms, one for each year, in 
the analysis of variance.  Each term represents the linear regression of the observations for the 
year against the variety means over all years.  The method is known as modified joint 
regression analysis (MJRA) and is recommended in situations where there is a statistically 
significant (p ≤ 1%) contribution from the regression terms in the analysis of variance.  
Statistical details, and a computer program to implement the procedure, are described in the 
appendices. 

 (ii) Small numbers of varieties in trials

16. It is recommended that there should be at least 20 degrees of freedom for the 
varieties-by-years mean square in the COYD analysis of variance.  This is in order to ensure 
that the varieties-by-years mean square is based on sufficient data to be a reliable estimate of 
the varieties-by-years variation for the LSD.  Twenty degrees of freedom corresponds to 
11 varieties common in three years of trials, or 21 varieties common in two years.

17. In some situations there may not be enough varieties in test over the two or three years 
to give the recommended minimum degrees of freedom.  In such cases, data for earlier years, 
and other established varieties if necessary, can be used.  As not all varieties are present in all 
years, the resulting table of variety-by-year means is not balanced, and so is analysed by the 
least squares method of fitted constants (FITCON) or by REML to produce an alternative 
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varieties-by-years mean square as a long-term estimate of variety-by-years variation.  This 
estimate has more degrees of freedom as it is based on more years and varieties, and is used to 
derive an LSD, known as the “long-term LSD”, which is used to compare the means of the 
current varieties in a test known as “long-term COYD.”  

18. The long-term COYD should only be applied to those characteristics lacking the 
recommended minimum degrees of freedom.  However, when there is evidence that a 
characteristic’s LSD fluctuates markedly across years, it may be necessary to base the LSD 
for that characteristic on the current two or three-years of data, even though it has few degrees 
of freedom.  An example of the application of long-term COYD is given in Figure 2 and a 
flow diagram of the stages and DUST modules used to produce long-term LSD’s and perform 
long-term COYD is given in Figure B2 in Appendix B.

(iii) Marked year-to-year changes in an individual variety’s characteristic

19. Occasionally, a pair of varieties may be declared distinct on the basis of a t-test which is 
significant solely due to a very large difference between the varieties in a single year.  To 
monitor such situations a check statistic is calculated, called F3, which is the variety-by years 
mean square for the particular variety pair expressed as a ratio of the overall variety-by-years 
mean square.  This statistic should be compared with F-distribution tables with 1 and g, or 
2 and g, degrees of freedom, for tests with two or three years of data respectively where g is 
the degrees of freedom for the variety-by-years mean square.  If the calculated F3 value 
exceeds the tabulated F value at the 1% level then an explanation for the unusual result should 
be sought before making a decision on distinctness. 

IMPLEMENTING COYD

20. The COYD method can be applied using the DUST package for the statistical analysis
of DUS data, which is available from Dr. Sally Watson or from Dr. S.T.C. Weatherup, 
Biometrics Division, Department of Agriculture for Northern Ireland (DANI), Newforge 
Lane, Belfast BT9 5PX, United Kingdom.  Sample outputs are given in Appendix B. 
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Figure 1: Illustrating the calculation of the COYD criterion

Characteristic: Days to ear emergence in perennial ryegrass varieties

Years
Over
Year 

Varieties 1 2 3 Means

Difference
(Varieties 
compared 

to C2)
Reference Means
R1 38 41 35 38 35 D
R2 63 68 61 64 9 D
R3 69 71 64 68 5 D
R4 71 75 67 71 2
R5 69 78 69 72 1
R6 74 77 71 74 -1  
R7 76 79 70 75 -2  
R8 75 80 73 76 -3  
R9 78 81 75 78 -5 D 
R10 79 80 75 78 -5 D 
R11 76 85 79 80 -7 D 
Candidate
C1 52 56 48 52 21 D
C2 72 79 68 73 0 -
C3 85 88 85 86 -13 D

ANALYSIS OF VARIANCE

Source df Mean square
Years 2 174.93
Variety 13 452.59
Variety-by-years 26 2.54

LSDp = tp * 2  * SE( )X  

LSD0.01 = 2.779 * 1.414 *  (2.54/3) = 3.6

Where tp is taken from Student’s t table with p = 0.01 (two-tailed) and 26 degrees of 
freedom.

To assess the distinctness of a candidate, the difference between the candidate and all other 
varieties is computed.  In practice a column of differences is calculated for each candidate.  
In this case, varieties with mean differences greater than, or equal to, 3.6 are be regarded as 
distinct (marked D above).
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Figure 2: Illustrating the application of long term COYD 

Characteristic: Growth habit in spring in italian ryegrass varieties

Years
Varieties 1 2 3* 4* 5*

Mean over
test years 

Difference
(Varieties 

compared to C2)
Reference Means
R1 53 52 51 54
R2 49 55
R3 53 48 51 55 50 52 6 D
R4 54 50 52 58 54 54.7 3.3 D
R5 56 53 58 59 55 57.3 0.7
R6 61 58 62 63 61 62 -4 D 
Candidate
C1 53 55 54 54 4 D
C2 59 60 55 58 0
C3 58 63 57 59.3 -1.3

* indicates a test year

The aim is to assess the distinctness of the candidate varieties C1, C2 & C3 grown in the 
test years 3, 4 & 5.

Long term COYD is used to determine distinctness because the conventional COYD 
analysis for the seven varieties (R3, R4, R5, R6, C1, C2 & C3) common to the test years 
3, 4 & 5 (data marked by a black border) would give a varieties-by-years mean square 
with ( ) ( ) 121317 =−×−  degrees of freedom.  This is less than the recommended 
20 degrees of freedom.  

For Long term COYD the differences in the variety means (over the test years) are 
compared using a long-term LSD, based on the varieties-by-years mean square from a 
FITCON analysis of the above data for the nine varieties in the five years.  

FITCON varieties-by-years mean square = 1.924, on 22 degrees of freedom 
[deg’s of freedom = (No. values in variety-by-year table) - (No. varieties) - (No. years) 
+1]

Long-term LSDp = t p * 2  * SE( )X  

Long-term LSD0.01 = 2.819 * 1.414 *  (1.924/3) = 3.19

Where tp is taken from Student’s t table with p = 0.01 (two-tailed) and 22 degrees of 
freedom

To assess the distinctness of a candidate, the difference between the candidate and all 
other varieties is computed.  In practice a column of differences is calculated for each 
candidate.  In the case of variety C2, varieties with mean differences greater than, or 
equal to 3.19 are regarded as distinct (marked D above).

[Appendix A follows]
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APPENDIX A:  COYD STATISTICAL METHODS

ANALYSIS OF VARIANCE

1. The standard errors used in the COYD criterion are based on an analysis of variance of 
the variety-by-years table of a characteristic’s means.  For m years and n varieties this 
analysis of variance breaks down the available degrees of freedom as follows: 

Source Df

Years m-1 
Varieties n-1 
Varieties-by-years (m-1)(n-1)

MODIFIED JOINT REGRESSION ANALYSIS (MJRA) 

2. As noted above, the COYD criterion bases the SE of a variety mean on the 
varieties-by-years variation as estimated by the varieties-by-years mean square.  Systematic 
variation can sometimes be identified as well as non-systematic variation.  This systematic 
effect causes the occurrence of different slopes of the regression lines relating variety means 
in individual years to the average variety means over all years.  Such an effect can be noted 
for the heading date characteristic in a year with a late spring: the range of heading dates can 
be compressed compared with the normal.  This leads to a reduction in the slope of the 
regression line for variety means in that year relative to average variety means. Non-
systematic variation is represented by the variation about these regression lines.  Where only 
non-systematic varieties-by-years variation occurs, the slope of the regression lines have the 
constant value 1.0 in all years.  However, when systematic variation is present, slopes 
differing from 1.0occur but with an average of 1.0.  When MJRA is used, the SE of a variety 
mean is based on the non-systematic part of the varieties-by-year variation. 

3. The difference between the total varieties-by-years variation and the varieties-by-years 
variation adjusted by MJRA is illustrated in Figure B1, where variety means in each of three 
years are plotted against average variety means over all years.  The variation about three 
parallel lines fitted to the data, one for each year, provides the total varieties-by-years
variation as used in the COYD criterion described above.  These regression lines have the 
common slope 1.0.  This variation may be reduced by fitting separate regression lines to the 
data, one for each year.  The resultant residual variation about the individual regression lines 
provides the MJRA-adjusted varieties-by-years mean square, on which the SE for a variety 
mean may be based.  It can be seen that the MJRA adjustment is only effective where the 
slopes of the variety regression lines differ between years, such as can occur in heading dates. 

4. The use of this technique in assessing distinctness has been included as an option in the 
computer program which applies the COYD criterion in the DUST package.  It is 
recommended that it is only applied where the slopes of the variety regression lines are 
significantly different between years at the 1% significance level.  This level can be specified 
in the computer program. 
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5. To calculate the adjusted variety means and regression line slopes the following model
is assumed. 

yij = uj + bj vi + eij

where yij  is the value for the ith variety in the jth year.

uj is the mean of year j (j = 1, ..., m)

bj is the regression slope for year j

vi is the effect of variety i (i = 1, ..., n)

eij is an error term.

6. From equations (6) and (7) of Digby (1979), with the meaning of years and varieties 
reversed, the following equations relating these terms are derived for the situation where data 
are complete: 

∑∑
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7. These equations are solved iteratively.  All bj values are taken to be 1.0 as a starting 
point in order to provide values for the vi’s.  The MJRA residual sum of squares is then 
calculated as: 

( )∑∑
= −
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8. This sum of squares is used to calculate the MJRA-adjusted varieties-by-years mean 
square on ( )( ) 1m1n1m +−−−  degrees of freedom.

PREVIOUS CRITERIA

9. An earlier UPOV distinctness criterion was known as the 2x1% criterion.  For two 
varieties to be distinct, this requires the varieties to be significantly different in the same 
direction at the 1% level in at least two out of three years in one or more measured 
characteristics.  The tests in each year are based on Student’s two-tailed t-test of the variety 
means with standard errors estimated using the plot residual mean square. 

10. The main weaknesses of the 2x1% criterion are that: 

– Information is lost because the criterion is based on the accumulated decisions 
arising from the results of t-tests made in each of the test years.  Thus, a difference 
which is not quite significant at the 1% level contributes no more to the separation 
of a variety pair than a zero difference or a difference in the opposite direction.  
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For example, three differences in the same direction, one of which is significant at 
the 1% level and the others at the 5% level would not be regarded as significant 
evidence for distinctness.

– Variety measurements on some characteristics are less consistent over years than 
on others.  However, beyond requiring differences to be in the same direction in 
order to count towards distinctness, the 2x1% criterion takes no account of 
consistency in the size of the differences from year to year.

11. It can be shown that, for a three-year test, the COYD criterion applied at the 1% 
probability level is of approximately the same stringency as the 2x1% criterion for a 
characteristic where the square root of the ratio of the variety-by-years mean square to the 
variety-by-replicates-within-trials mean square (λ) has a value of 1.7.  The COYD criterion 
applied at the 1% level is less stringent than the 2x1% criterion if λ < 1.7, and more stringent 
if λ > 1.7. 

[Appendix B follows]
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APPENDIX B:  COYD SOFTWARE

COYD COMPUTER PROGRA M

1. An example of the output from the computer program in the DUST package which 
applies the COYD criterion is given in Tables B 1 to 3.  It is taken from a perennial ryegrass 
(diploid) trial involving 40 reference varieties (R1 to R40) and 9 candidate varieties (C1 
to C9) in 6 replicates on which 8 characteristics were measured over the years 1988, 1989 
and1990.

2. Each of the 8 characteristics is analysed by analysis of variance.  As this analysis is of 
the variety-by-year-by-replicate data, the mean squares are 6 (= number of replicates) times 
the size of the mean squares of the analysis of variance of the variety-by-year data referred to 
in the main body of this paper.  The results are given in Table B 1.  Apart from the over-year 
variety means there are also presented: 

YEAR MS: the mean square term for years
VARIETY MS: the mean square term for varieties 
VAR.YEAR MS: the mean square for varieties-by-years interaction
F1 RATIO: ratio of VARIETY MS to VAR.YEAR MS (a measure of the 

discriminating power of the characteristic - large values indicate 
high discriminating power)

VAR.REP MS: average of the variety-by-replicate mean squares from each year
LAMBDA VALUE ( λ): square root of the ratio of VAR.YEAR MS to VAR.REP MS
BETWEEN SE: standard error of variety means over trials on a plot basis i.e. the 

square root of the VAR.YEAR MS divided by 18 (3 years x 
6 replicates)

WITHIN SE: the standard error of variety means within a trial on a plot basis 
i.e. the square root of the VAR.REP MS divided by 18

DF: the degrees of freedom for varieties-by-years 
MJRA SLOPE: the slope of the regression of a single year's variety means on 

the means over the three years
REGR F VALUE: the mean square due to MJRA regression as a ratio of the mean 

square about regression
REGR PROB: the statistical significance of the REGR F VALUE
TEST: indicates whether MJRA adjustment was applied (REG) or not 

(COY).

3. Each candidate variety is compared with every other candidate and reference variety.  
The mean differences between pairs of varieties are compared with the LSD for the 
characteristic.  The results for the variety pair R1 and C1 are given in Table B 2.  The 
individual within year t-values are listed to provide information on the separate years.  
Varieties R1 and C1 are considered distinct since, for at least one characteristic, a mean 
difference is COYD significant at the 1% level.  If the F3 ratio for characteristic 8 had been 
significant at the 1% level rather than the 5%level, the data for characteristic 8 would have 
been investigated, and because the differences in the three years are not all in the same 
direction, the COYD significance for characteristic 8 would not have counted towards 
distinctness.

4. The outcome in terms of the tests for distinctness of each candidate variety from all 
other varieties is given in Table B 3, where D indicates “distinct” and ND denotes “not 
distinct.” 
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Table B 1: An example of the output from the COYD program showing variety means 
and analysis of variance of characteristics

PRG (DIPLOID) EARLY  N.I. UPOV 1988-90

VARIETY MEANS OVER YEARS
5 60 8 10 11 14 15 24

SP.HT NSPHT DEEE H.EE WEE LFL WFL LEAR
  1 R 45.27 34.60 67.87 45.20 70.05 20.39 6.85 24.54
  2 R2 42.63 31.84 73.85 41.96 74.98 19.68 6.67 24.44
  3 R3 41.57 27.40 38.47 27.14 57.60 17.12 6.85 22.57
  4 R4 33.35 21.80 77.78 30.77 78.04 18.25 6.40 21.09
  5 R5 37.81 25.86 50.14 27.24 62.64 16.41 6.41 16.97 
  6 R6 33.90 21.07 78.73 32.84 79.15 19.44 6.46 21.79
  7 R7 41.30 31.37 73.19 41.35 71.87 20.98 6.92 24.31
  8 R8 24.48 19.94 74.83 32.10 62.38 15.22 6.36 19.46
  9 R9 46.68 36.69 63.99 44.84 68.62 18.11 7.02 22.58
10 R10 25.60 20.96 75.64 32.31 57.20 14.68 5.51 20.13
11 R11 41.70 30.31 74.60 40.17 76.15 19.45 6.79 22.72
12 R12 28.95 21.56 66.12 27.96 59.56 14.83 5.53 20.55
13 R13 40.67 29.47 70.63 36.81 74.12 19.97 7.04 24.05
14 R14 26.68 20.53 75.84 34.14 63.29 15.21 6.37 20.37
15 R15 26.78 20.18 75.54 30.39 66.41 16.34 6.01 20.94
16 R16 42.44 27.01 59.03 30.39 72.71 17.29 6.47 22.48
17 R17 27.94 21.58 76.13 32.53 68.37 16.72 6.11 22.03
18 R18 41.34 30.85 69.80 37.28 69.52 20.68 7.09 25.40
19 R19 33.54 23.43 73.65 30.35 75.54 18.97 6.37 22.43
20 R20 44.14 34.48 68.74 42.60 64.17 18.63 6.56 22.02
21 R21 27.77 21.53 80.52 31.59 69.41 16.81 5.81 22.35
22 R22 38.90 27.83 75.68 43.25 75.08 19.63 7.46 23.99
23 R23 42.43 31.80 72.40 42.07 74.77 20.99 6.78 23.57
24 R24 38.50 27.73 73.19 37.12 75.76 19.28 6.91 22.77
25 R25 43.84 29.60 68.82 39.79 74.83 20.63 7.08 22.65
26 R26 49.48 36.53 63.45 42.01 70.46 22.14 7.84 25.91
27 R27 25.61 19.25 78.78 29.81 56.81 15.81 5.07 18.94
28 R28 26.70 20.31 79.41 32.75 66.54 16.92 6.00 21.91
29 R29 27.90 20.94 72.66 29.85 67.14 16.85 6.28 21.79
30 R30 43.07 30.34 70.53 40.51 73.23 19.49 7.28 23.70
31 R31 38.18 25.47 74.23 36.88 80.23 20.40 7.09 25.21
32 R32 35.15 27.56 71.49 37.26 63.10 18.18 6.80 23.13
33 R33 42.71 31.09 67.58 39.14 70.36 19.85 7.12 23.35
34 R34 23.14 18.05 72.09 24.29 59.37 13.98 5.63 18.91
35 R35 32.75 25.41 77.22 38.90 67.07 17.16 6.42 21.49
36 R36 41.71 31.94 77.98 44.33 73.00 19.72 7.09 23.45
37 R37 44.06 32.99 74.38 45.77 71.59 20.88 7.40 24.06
38 R38 42.65 32.97 74.76 44.42 74.13 20.29 7.38 24.32
39 R39 28.79 22.41 76.83 35.91 64.52 16.85 6.34 22.24
40 R40 44.31 31.38 72.24 43.83 74.73 21.53 7.60 25.46
41 C1 42.42 31.68 64.03 40.22 67.02 20.73 6.90 26.16
42 C2 41.77 32.35 86.11 46.03 75.35 20.40 6.96 22.99
43 C3 41.94 31.09 82.04 43.17 74.04 19.06 6.26 23.44
44 C4 39.03 28.71 78.63 45.97 70.49 21.27 6.67 23.37
45 C5 43.97 30.95 72.99 39.14 77.89 19.88 6.68 25.44
46 C6 37.56 27.14 83.29 39.16 81.18 19.47 6.97 25.25
47 C7 38.41 28.58 83.90 42.53 76.44 19.28 6.00 23.47
48 C8 40.08 27.25 83.50 43.33 80.16 22.77 7.92 26.81
49 C9 46.77 34.87 51.89 37.68 61.16 19.25 6.92 24.82

YEAR MS 1279.09 3398.82 3026.80 2278.15 8449.20 672.15 3.36 51.32
VARIETY MS 909.21 476.72 1376.10 635.27 762.41 80.21 6.44 74.17
VAR.YEAR MS 23.16 18.86 14.12 23.16 46.58 4.76 0.28 2.73
F1 RATIO 39.26 25.27 97.43 27.43 16.37 16.84 22.83 27.16
VAR.REP MS 8.83 8.19 4.59 11.95 23.23 1.52 0.15 1.70
LAMBDA VALUE 1.62 1.52 1.75 1.39 1.42 1.77 1.37 1.27
BETWEEN SE 1.13 1.02 0.89 1.13 1.61 0.51 0.13 0.39
WITHIN SE 0.70 0.67 0.50 0.81 1.14 0.29 0.09 0.31
DF 96 94 96 96 96 96 96 96
MJRA SLOPE 88 0.90 0.86 0.99 0.91 0.99 1.09 0.97 0.95
MJRA SLOPE 89 1.05 1.08 1.01 0.99 1.06 0.97 1.02 0.98
MJRA SLOPE 90 1.05 1.06 1.00 1.10 0.95 0.94 1.01 1.07
REGR F VAL 4.66 6.17 0.06 4.48 0.76 1.62 0.29 1.91
REGR PROB 1.17 0.30 93.82 1.39 47.08 20.27 74.68 15.38
TEST COY REG COY COY COY COY COY COY
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Table B 2: An example of the output from the COYD program showing a comparison of 
varieties R1 and C1

PRG (DIPLOID) EARLY  N.I. UPOV 1988-90

41 C1 VERSUS 1   R1 *** USING  REGR  WHERE  SIG ***

(T VALUES + VE IF   41  C1  >  1  R1)

SIG LEVELS COYD T VALUES

YEARS T PROB% SIG YEARS TSCORE F3
88 89 90 88 89 90

5 SP.HGHT - - -1 ND -1.78 7.88 NS -1.05 -1.34 -2.64 -2.64 0.23  NS

60 NATSPHT - -1 - ND -2.02 4.61 * -1.58 -2.61 -1.17 -2.61 0.22  NS
8 DATEEE -1 -1 +    D -3.06 0.29 ** -4.14 -6.33 0.80 -6.74 3.99  *
10 HGHT.EE -1 -1 -5 D -3.11 0.25 ** -2.79 -2.69 -2.06 -7.55 0.06  NS

11 WIDTHEE - - - ND -1.33 18.58 NS -1.47 -1.80 -0.21 0.00 0.32  NS
14 LGTHFL + + - ND 0.47 63.61 NS 0.17 1.83 -0.67 0.00 0.56  NS
15 WIDTHFL + - + ND 0.27 78.83 NS 0.31 -0.41 0.67 0.00 0.17  NS

24 EARLGTH 5 1 + ND 2.93 0.42 ** 2.10 3.33 1.01 5.43 0.84  NS

Notes

1. The three “COYD” columns headed, T PROB% SIG give the COYD T value, its 
significance probability and significance level.  The T value is the test statistic formed by 
dividing the mean difference between two varieties by the standard error of that difference.  
The T value can be tested for significance by comparing it with appropriate values from 
Students t-table.  Calculating and testing a T value in this manner is equivalent to deriving an 
LSD and checking to see if the mean difference between the two varieties is greater than 
theLSD.

2. The two right-hand “F3” columns give the F3 ratio and its significance level.

3. The sections in boxes refer to earlier distinctness criteria.  The three “TVALUES, 
YEARS” columns headed 88, 89 and 90 are the individual within year t-test values, and the 
three “SIG LEVELS, YEARS” columns headed 88, 89 and 90 give their direction and 
significance levels.  The column containing D and ND gives the distinctness status of the two 
varieties by the 2 x 1% criterion.  The column headed T SCORE gives the obsolete T Score 
statistic.
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Table B 3: An example of the output from the COYD program showing the distinctness 
status of the candidate varieties

PRG (DIPLOID) EARLY  N.I. UPOV 1988-90

SUMMARY FOR COYD AT 1.0% LEVEL            *** USING REGR ADJ WHEN SIG ***

CANDIDATE VARIETIES C1 C2 C3 C4 C5 C6 C7 C8 C9

1 R1 D D D D D D D D D
2 R2 D D D D ND D D D D
3 R3 D D D D D D D D D

4 R4 D D D D D D D D D
5 R5 D D D D D D D D D
6 R6 D D D D D D D D D

7 R7 D D D D D D D D D
8 R8 D D D D D D D D D
9 R9 D D D D D D D D D

10 R10 D D D D D D D D D
11 R11 D D D D D D D D D
12 R1 D D D D D D D D D

13 R13 D D D D ND D D D D
14 R14 D D D D D D D D D
15 R15 D D D D D D D D D

16 R16 D D D D D D D D D
17 R17 D D D D D D D D D
18 R18 D D D D D D D D D

19 R19 D D D D D D D D D
20 R20 D D D D D D D D D
21 R21 D D D D D D D D D

22 R22 D D D D D D D D D
23 R23 D D D D D D D D D
24 R24 D D D D D D D D D

25 R25 D D D D D D D D D
26 R26 D D D D D D D D D
27 R27 D D D D D D D D D

28 R28 D D D D D D D D D
29 R29 D D D D D D D D D
30 R30 D D D D D D D D D

31 R31 D D D D D D D D D
32 R32 D D D D D D D D D
33 R33 D D D D D D D D D

34 R34 D D D D D D D D D
35 R35 D D D D D D D D D
36 R36 D D D ND D D D D D

37 R37 D D D D D D D D D
38 R38 D D D D D D D D D
39 R39 D D D D D D D D D
40 R40 D D D D D D D D D

41 C1 - D D D D D D D D
42 C2 D - D D D D D D D

43 C3 D D - D D D ND D D
44 C4 D D D - D D D D D
45 C5 D D D D - D D D D

46 C6 D D D D D - D D D
47 C7 D D ND D D D - D D
48 C8 D D D D D D D - D

49 C9 D D D D D D D D -

NO OF ND VARS 0 0 1 1 2 0 1 0 0

DISTINCTNESS D D ND ND ND D ND D D
CANDIDATE VAR C1 C2 C3 C4 C5 C6 C7 C8 C9
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Figure B1.   Heading date yearly variety means against over-year variety means
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Figure B2.  Flow Diagram of the stages and DUST modules used to produce long-term 
LSD's and perform long-term COYD
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