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HISTORY

1. 2017-2019, EXCEL+VBA+UI=DUSCEL

2. 2019, V1.0, 12 sheets and 46 functions, reported in TWC37.

3. 2020, V2.0, 6 sheets and 55 functions, reported in TWC38.

4. 2021, V2.5, 7 sheets and 52 functions, reported in TWA50.

5. 2021, V3.0, 5 sheets and 42 functions, reported in TWC39.

AIMS

1. Easy: how Excel work, how DUSCEL work.

Use Excel files to manage and analyze data and photos of DUS trials.

2. Efficient: one data, all analysis.

Develop statistical methods for DUS based on one TG table and data 
table.

3. Effective: fixed data, fixed result.

Improve a DUS judgment solution by a closed-loop, self-explaining, 
consistent with statistical and genetic theory, constant result procedure.
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FUNCTIONS

Checking abnormal data by validation, boxplot and standard deviation methods.

Producing note from original data by a fixed scale and changed standard
varieties’ actual value.

Analysis of distinctness by note level, data level and photo level.

Analysis of uniformity by off-type, relative variance, COYU.

Analysis of stability by COYS for varieties or characteristics.

Methods for Batch Checking and Renaming of photo files.

Methods for verification of Characteristics and trial by CorrelCh, QLFrDis,
QNFrDis, COYS, EstDat and EstRat.

Data

1.Valid
2.Bxplt
3.StDev
4.Mean

Result

TG

CK

8.Group
Differ

DistMink
9.CorrelVr
Jaccard

Getfiles
Renfiles

Insphotos1
Insphotos2
Delphotos

6.ComPhotos
ShowPhoto
Listphotos

Report

5.DatatoNT 7.NTtoCK

DatatoVS:
Fexact
ChiSq

OffType

10.Report

CorrelCh |
QlFrDis |
EstDat | 
EstRat |
DistEdit

OpenTQ | OpenData | DELETE

DatatoMS
LSD

RLVR

FUNCTIONS

TTEST
COYD
COYU
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WHOLE SOLUTION FOR CHECKING ABNORMAL DATA
VALID|BXPLT|STDEV

WHOLE SOLUTION FOR GENERATING NOTES
1. calculate mean, SD, sample size, note of each Chr. of each trial.

2. sent means of standard varieties to TG sheet.

3. update scale by standard mean and actual mean of standard varieties.

4. generate st. notes and average of trial notes.

5. check COYS if there are varieties or Chr.s with problem.

6. check photos if there is big difference between trials.

7. send final note to CK.

New DatatoNT
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variet
y

plant 
height
2020

plant 
height
2021

average

2020 note 
by 

unchanged 
scale

2021 note 
by 

unchanged 
scale

2021 note by 
10cm-changed 

scale

2021 note by 
20cm-changed 

scale

2021 note by 
30cm-changed 

scale

average of 
notes by 

mean and 
unchanged 

scale

average 
of notes

first year 
note by 

retression of 
second year

second year 
note by 

retression of 
first year

FQ001 70.9 41.9 56.4 5 2 3 4 5 4 4 7 2
FQ002 75 48.6 61.8 6 3 4 5 6 4 5 7 3
FQ003 73.6 45.2 59.4 5 3 4 5 6 4 4 7 2
FQ004 75 48.4 61.7 6 3 4 5 6 4 5 7 3
FQ005 90 55.7 72.85 7 4 5 6 7 5 6 8 4
FQ006 99.2 51.9 75.55 8 3 4 5 6 6 6 8 3
FQ007 82.9 51.4 67.15 6 3 4 5 6 5 5 8 3
FQ008 95.2 52.8 74 8 3 4 5 6 5 6 8 3
FQ009 94.3 50.4 72.35 7 3 4 5 6 5 5 8 3
FQ010 70.7 48.9 59.8 5 3 4 5 6 4 4 7 3
FQ011 89.1 52.9 71 7 3 4 5 6 5 5 8 3
FQ012 91.2 53.5 72.35 7 3 4 5 6 5 5 8 3
FQ013 89.4 52.7 71.05 7 3 4 5 6 5 5 8 3
FQ014 85.3 53.1 69.2 7 3 4 5 6 5 5 8 3
FQ015 79.2 53.7 66.45 6 3 4 5 6 5 5 8 3
FQ016 91.2 51.9 71.55 7 3 4 5 6 5 5 8 3
FQ017 89.9 53.3 71.6 7 3 4 5 6 5 5 8 3
FQ018 67.2 53.3 60.25 5 3 4 5 6 4 4 7 3
FQ019 89.2 50.2 69.7 7 3 4 5 6 5 5 8 3
FQ020 86.1 52.8 69.45 7 3 4 5 6 5 5 8 3
FQ021 83.6 52.9 68.25 6 3 4 5 6 5 5 8 3
FQ022 87.4 56.1 71.75 7 4 5 6 7 5 6 8 4
FQ023 73.5 59.5 66.5 5 4 5 6 7 5 5 7 4
FQ024 63.7 64.1 63.9 4 4 5 6 7 4 4 7 4
FQ025 100 69.1 84.55 8 5 6 7 8 6 7 8 5
FQ026 70.7 48.9 59.8 5 3 4 5 6 4 4 7 3
FQ027 85.7 68.7 77.2 7 5 6 7 8 6 6 8 5
FQ028 86.1 52.8 69.45 7 3 4 5 6 5 5 8 3
FQ029 90 55.7 72.85 7 4 5 6 7 5 6 8 4
FQ030 89.4 52.7 71.05 7 3 4 5 6 5 5 8 3

Scale’s note, regression note, which is better?

coefficient of correlation
plant 
height
2020

plant 
height
2021

average

2020 note 
by 

unchange
d scale

2021 note 
by 

unchange
d scale

2021 note 
by 10cm-
changed 

scale

2021 note 
by 20cm-
changed 

scale

2021 note 
by 30cm-
changed 

scale

average of 
notes by 
mean and 
unchange
d scale

average 
of notes

2020 
note by 

regressio
n of 

second 
year

2021 
note by 

regressio
n of first 

year

plant height
2020 1 0.23461 0.89032 0.96204 0.19321 0.19321 0.19321 0.19321 0.82989 0.78939 0.8868 0.23597

plant height
2021 0.23461 1 0.6515 0.22674 0.9076 0.9076 0.9076 0.9076 0.58026 0.56405 0.27211 0.92755

average 0.89032 0.6515 1 0.85701 0.57591 0.57591 0.57591 0.57591 0.91947 0.88027 0.81954 0.61863

2020 note by unchanged scale 0.96204 0.22674 0.85701 1 0.18314 0.18314 0.18314 0.18314 0.79331 0.81283 0.85289 0.24256

2021 note by unchanged scale 0.19321 0.9076 0.57591 0.18314 1 1 1 1 0.48556 0.61703 0.18738 0.96339

2021 note by 10cm-changed scale 0.19321 0.9076 0.57591 0.18314 1 1 1 1 0.48556 0.61703 0.18738 0.96339

2021 note by 20cm-changed scale 0.19321 0.9076 0.57591 0.18314 1 1 1 1 0.48556 0.61703 0.18738 0.96339

2021 note by 30cm-changed scale 0.19321 0.9076 0.57591 0.18314 1 1 1 1 0.48556 0.61703 0.18738 0.96339
average of notes by mean and unchanged 

scale 0.82989 0.58026 0.91947 0.79331 0.48556 0.48556 0.48556 0.48556 1 0.8136 0.76929 0.52899

average of notes 0.78939 0.56405 0.88027 0.81283 0.61703 0.61703 0.61703 0.61703 0.8136 1 0.6482 0.65462
first year note by retression of second 

year
0.8868 0.27211 0.81954 0.85289 0.18738 0.18738 0.18738 0.18738 0.76929 0.6482 1 0.24718

second year note by retression of first 
year 0.23597 0.92755 0.61863 0.24256 0.96339 0.96339 0.96339 0.96339 0.52899 0.65462 0.24718 1

COEFFICIENT OF 
CORRELATION
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Euclidean distance

2020 note 
by 

unchanged 
scale

2021 note 
by 

unchanged 
scale

2021 note 
by 10cm-
changed 

scale

2021 note 
by 20cm-
changed 

scale

2021 note 
by 30cm-
changed 

scale

average of 
notes by 

mean and 
unchanged 

scale

average of 
notes

2020 note 
by 

regression 
of second 

year

2021 note 
by 

regression 
of first 
year

2020 note by unchanged scale 0 18.35756 13.304135 8.7749644 6.0827625 9.486833 8.1853528 7.8740079 18.493242

2021 note by unchanged scale 18.35756 0 5.4772256 10.954451 16.431677 9.2195445 10.392305 24.596748 1

2021 note by 10cm-changed scale 13.304135 5.4772256 0 5.4772256 10.954451 4.5825757 5.4772256 19.209373 5.7445626

2021 note by 20cm-changed scale 8.7749644 10.954451 5.4772256 0 5.4772256 4.1231056 3.4641016 13.892444 11.18034

2021 note by 30cm-changed scale 6.0827625 16.431677 10.954451 5.4772256 0 8.5440037 7.3484692 8.7749644 16.643317

average of notes by mean and unchanged 
scale 9.486833 9.2195445 4.5825757 4.1231056 8.5440037 0 2.6457513 15.811388 9.3808315

average of notes 8.1853528 10.392305 5.4772256 3.4641016 7.3484692 2.6457513 0 14.73092 10.535654

2020 note by regression of second year 7.8740079 24.596748 19.209373 13.892444 8.7749644 15.811388 14.73092 0 24.779023

2021 note by regression of first year 18.493242 1 5.7445626 11.18034 16.643317 9.3808315 10.535654 24.779023 0

10.062095 10.71439 7.8029748 7.0382064 8.91743 7.088226 6.975531 14.407652 10.861886

EUCLIDEAN DISTANCE

different

2020 note 
by 

unchanged 
scale

2021 note 
by 

unchanged 
scale

2021 note 
by 10cm-
changed 

scale

2021 note 
by 20cm-
changed 

scale

2021 note 
by 30cm-
changed 

scale

average of 
notes by 
mean and 
unchanged 

scale

average of 
notes

2020 note 
by 

regression 
of second 

year

2021 note 
by 

regression 
of first year

2020 note by unchanged scale 0 29 29 25 20 28 28 27 29

2021 note by unchanged scale 29 0 30 30 30 29 29 30 1

2021 note by 10cm-changed scale 29 30 0 30 30 18 24 30 30

2021 note by 20cm-changed scale 25 30 30 0 30 14 9 30 30

2021 note by 30cm-changed scale 20 30 30 30 0 29 28 26 30
average of notes by mean and unchanged 

scale 28 29 18 14 29 0 7 30 29

average of notes 28 29 24 9 28 7 0 30 29

2020 note by regression of second year 27 30 30 30 26 30 30 0 30

2021 note by regression of first year 29 1 30 30 30 29 29 30 0

what’s the result?
Regression method need a lot of conditions and is difficult to produce a perfect note as first year.
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COYS

Max:  100%
Mean: 75%
Min:    9%Max:  98%

Mean: 88%
Min:    54%

COYS

Results:

Distinctness: 8 of 8128 pairs have more than 95% coefficient 
of correlation; 142 of 8128 pairs have coefficient of 
correlation between 90% and 95%.

Stability:

<50% 50-60% 60-70% 70-80% 80-90% 90-100% 100%
4 3 4 8 14 9 1

<60% 60-70% 70-80% 80-90% >90%
5 6 12 22 83

cc of varieties between years

cc of characteristics between years
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SELECTION OF SIMILAR VARIETIES
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CC BETWEEN DIFFERENT METHODS

Correl Different -0.60651

Correl Threshold -0.77418

Correl Euclidean -0.94428
Different Threshold 0.502822
Different Euclidean 0.72022
Threshold Euclidean 0.791977

ANALYSIS OF DISTINCTNESS——T TEST
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DIFFERENCE OF T TEST BY SINGLE YEARS AND 
COMBINED YEARS
count of 
different 
characteristic
s

count of first 
cycle

frequency of 
first cycle

count of second 
cycle

frequency of 
second cycle

count of 
combined cycles

rate of 
combined 
cycles

0 49 0.01 49 0.01 53 0.01
1 2 0 0 0 27 0.01
2 7 0 7 0 72 0.01
3 30 0.01 17 0 191 0.04
4 91 0.02 56 0.01 362 0.08
5 181 0.04 143 0.03 569 0.12
6 458 0.1 296 0.06 774 0.16
7 664 0.14 525 0.11 887 0.18
8 911 0.19 904 0.19 783 0.16
9 940 0.2 1070 0.22 580 0.12
10 810 0.17 971 0.2 355 0.07
11 487 0.1 576 0.12 131 0.03
12 172 0.04 188 0.04 18 0
total 4802 1.00 4802 1.00 4802 1.00

ANALYSIS OF DISTINCTNESS——COYD
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REPORT

ANALYSIS OF UNIFORMITY
Off-type

COYU

Relative Variance
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CHECKING AND RENAMING PHOTO FILES

VERIFICATION OF CHARACTERISTICS AND TRIAL 
Estimate sample size by normal data Estimate sample size by rate data
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APPLICATION IN MAIZE

2 years, 2019-2020

44 Characteristics, including 4 for sweet corn only,1 for pop
corn only, including 30 VGs, 2 MGs, 12 MSs.

128 varieties, including 98 candidate and 30 similar varieties,
including 82 sweet corn varieties, 12 pop corn varieties.

DISCUSSIONS

Different methods have different result, how to harmonized
analytical methods between UPOV members?
Do we need same Minimum Distance standard between
candidate and similar varieties for D, or normal plants and off-
types for U, or two samples for S?
Visual observation method and note are economic but have low
accuracy and always cause a lot of errors. Is it time to replace
them by Measure method or taking photos?
Two varieties have significant but not same direction difference
in QN characteristics, are they distinct or not？
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PLANS
Applying Image Analysis System in DUS testing.

Developing a big data platform for DUS testing.

THANK YOU FOR YOUR 
ATTENTION!

Yang Kun
yangkun@caas.cn
+86-10-8210 5623
+86-(0)1391 1259 308

[End of Annex and of document]
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