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HISTORY

2017-2019, EXCEL+VBA+UI=DUSCEL

2019, V1.0, 12 sheets and 46 functions, reported in TWC37.
2020, V2.0, 6 sheets and 55 functions, reported in TWC38.
2021, V2.5, 7 sheets and 52 functions, reported in TWAS50.
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

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

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

B Analysis of distinctness by note level, data level and photo level.
M Analysis of uniformity by off-type, relative variance, COYU.

M Analysis of stability by COYS for varieties or characteristics.
BMethods for Batch Checking and Renaming of photo files.

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

FUNCTIONS
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DUSCEL2.5 20210605.xlsm - Excel

R #E FEIR B SEmE B

SR

Calb | Valid Mean  DatatoRLVR DatatoCHI VioH | QnFrDis STNT OffTp COYD FExact COVS | Group  DistMink Jaccard Getfiles  InsPhotos2 = CN EstDat
Renew | BxPlt HtoV DatatoCOVU DatatoMean COVtoTG CKNT RLVR TTEST ComPhotos Report | Different CorrelVr QFrDis Renfiles  DelPhotos | EN EstRat
StDev DatatoNT DatatoCOYD DatatoMerge COVtoCK RENT COYU Chisq ShowPhoto Threshold CarrelCh ListPhotos | InsPhotosT Del DistEdit
TG Data Process coy K Photo Tool e
K12 - Je v
A | B | C [DAENF F e S | S ) K L M N (Bl e G R g =
Origina i SVTheor SVAct Expre Obser Obser
NotelD |IValuel Chr.No. Ongingl Note ExpressState Stamgrd eticalMe ualMe Chrid Chr.Name ssionT vation vation Da?a Latady Min | Max trog
Value Varieties s} Unit pe
it D an an ype Type Time
2 10001 10000 1 a 1 pointed 1 1 First leaf: shape of ap PQ VG 13 integer 1 5
3 | 10002 10002 1 15 2 pointed to round 2
4 | 10003 10003 1 25 3 round 3
5 | 10004 10004 1 35 4 round to spatulate ZD958 4 4
6 10005 10005 1 45 5 spatulate 5
7 | 20001 20000 2 0] 1 absent or very weak 1 2 First leaf: intensity of QN VG 14 integer 1 9
8 | 20002 20002 2 15 2 very weak to weak 2
9 | 20003 20003 2 25 3 weak 3
10 | 20004 20004 2 3.5 4 weak to medium ZD958 4 4
11| 20005 20005 2 45 5/medium 5
12| 20006 20006 2 5.5 6 medium to strong 6 1
13 | 20007 20007 2 6.5 7 strong 7
14 | 20008 20008 2 5 8 strong to very strong 8
15| 20009 20009 2 85 9 very strong 9
16 | 30001 30000 3 0 1/ light il 3 Foliage: intensity of gQN VG 51-59 integer 1 3
17| 30002 30002 3 15 2 medium ZD958 2 2
181 30003 30003 3 25 3 dark 3 b
lin’DData | Process | COY | CK | Photo | Report | @ [l !
i = 2] + 130%

L~ 28 - DUSCEL2.5 20210605.xsm - Excel
fin BA TEaAR 24X B SR 6A 2 FERIR 25 o Bl GERES Q HitmnEs
Calib Valid Mean DatatoRLVR DatatoCHI VtoH QnFrDis  STNT OffTp COYD FExact covs Group DistMink Jaccard GetFiles InsPhotos2 | CN EstDat
Renew BxPlt HtoV DatatoCOYU DatatoMean COVteTG CKNT RLVR TTEST ComPhotos Report Different CorrelVr QIFrDis RenfFiles DelPhotos EN EstRat
StDev DatatoNT DatatoCOYD DatatoMerge COYtoCK RENT COYU ChiSq ShowPhoto Threshold CorrelCh ListPhotos InsPhotos1 Del Distedit

TG Data Process coy K Photo Tool N

Al = I Candidate v

A B | © [DIE(E|G[H|VI(KIEMINIOIP QR[S T |[U | V|  W,|X Y Z | AA | AB | AC | AD | AE | AE [ AG | AH | Al ||~
1 |Candidate |\_4’_§ﬂ9.ty Trial 1/2/3 4 5 6 7/ 8/ & 10 11 12 13 14 16 16 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
2 | FALSE BMB458 2019| Al 1)3 56/60| 6/ 61111 1] B 1| 1 1] 7 3 51 54 54 51 54 52 53 51 48 49 53 51 53 50 52 53
3 | FALSE (CZ11s12 2019| 3/3 2 54 553596 1 6 1 1 2 8 2 37 38 43 42 4 37 3l 41 40 40 37 40 41 39 43 43
4 | FALSE DB7915 2019| 3/2 260615691 1 6 1 3 4 5 1 46 43 45 41 43 39 42 42 45 41 33 41 44 485 49 47
5| FALSE DK717 2019| 4/ 3/ 3 58 58/ 3/ 21/ 2 5 4 1 4 1 5 2 35 38 38 37 39 39 36 36 355 39 42 37 39 39 37 40
6 | FALSE FMI70 2019| 4,2 3 53 54 3613 6 6 1 1 1 8 8 41 37 34 38 39 34 37 37 33 39 35 38 36 35 38 36
7 | FALSE HMS820 2019| 4| 2|2 53/ 66/ 3/'2 111 2| & 1| 2 1] 4 1 38 345 35 31 37 35 34 34 33 32 37 365 33 32 345 35
8 | FALSE |HNTY27 2019 4/1 25805616711 1 6 1 1 1 7 1 35 31 34 33 30 30 33 33 35 32 33 34 30 31 35 34
9 | FALSE HQCe09 2019| 4/ 2 260613393 5 6 1 6 5 4 2 41 45 44 41 43 41 42 44 41 40 40 385 40 42 40 37
10| FALSE HYBO7 2019| 4l 4/ 2 56/ 58 2/ 3,9/1 1 4 1 2 1 4 1 34, 48 385 385 40 37 41 425| 375 41 425 38 40! 375 39 3
11| FALSE JK885 2019| 4 3/ 2 56/ 58 3/ 3/1/4 b5 65 1 & 3 b 3 46 48 40 42 48 45, 48 45/ 43 40 44 4 43/ 48 45 415
12| FALSE JKN200O 2019 4/ 4 266 68 3512 4 5 1 3 2 3 1 418 414 368 354 401 393 41 375 385 334 37 373 378 40 416 445
13| FALSE JKTB33 2019 3/ 1|3 62/ 64/ A/ 1/1]1) 1] 5 1| 1, 1] 5 1 38 40 41 38 42 39 38 39) 400 42 400 48 43 39 42, 43
14| FALSE JN1805 2019| 42253544311 6 7 1 1 1 5 1 400 40 44 43 38 42 40 41 43 36 40 43 42 42 42 41
15| FALSE INT768 2019) 412 44 46 4 1/11 1 3 1 2 2 3 1 40/ 37 39 44 35 40 41 38 3% 36 37 37 35 365 37 36
16| FALSE JXN386 2019| 4|2 2 56/ 583/ 1;1/3 2 6 1 1 1 &5 1 39 36 37 30 31 37 36 37 31 34 38 36 36 37 34 36
17| FALSE JZN219 2019| 4{ 3|2 66/ 6572/ 3/1(1 1] 6 1| 4 1] 1] 1 33 36 33 37 37 36 37 28 35 34 36 31 34 3% 31 36
18| FALSE KW9921 2019| Al 1) 2 56/ 66/3/3;1/1 1 5 1| 1 1 3 3| 405/ 43 39! 425| 425 45| 42 46| 415 41 40 435 44 445 41 43
19| FALSE MCB38 2019 4 3 25 573314 6 4 1 3 1 3 1 42 42 40 40 42 44 41 39 37 a7 33 40 42 40 41 44
20| FALSE MTN6 2019 22361623312 3 7 1 4 3 5 2 3 4 33 39 40 33 31 43 40 41 40 37 38 35 37 32
21| FALSE NK998 2019| 4 4|2 58/ 58/ 3/ 29/ 7 5 4 1 5 1 2] 1 42 425 40 39 43 415 41 420 41 420 43 425 405 40 39 38
22 | FALSE |SB725 2019| 43/ 3 5365 2 2 1/3 2 5 1 & 1 27 1 47| 405 41 43 4 42| 40 395 365 41 38 40 39 38 34 37
23| FALSE SDB4 2019 4| 3|2 61/ 63/ 6/ 7197 3 & 1 3 1 7 3 47 45 45 43 45 43/ 43 46/ 45 43 41 45 406, 42 42 41

24 FAISE __ SDNGO 20190 41313 59 60 3 11113 2 5 1l 4 1 2 1 34 38 36, 36 35 36 39 375 3 35 35 =1 31 40 3 A310r
| 16 ‘ Data | Process | COY | CK | Photo | Report | (O] l D

i H = L] + 100%
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WHOLE SOLUTION FOR CHECKING ABNORMAL DATA

VALID | BXPLT | STDEV

Calb | Valid Mean

Renew | BxPlt HioV

StDev DatatoNT DatatoCOYD DatatoMerge

6
2| rALSE
3 FALSE
4 FALSE
5 FALSE
6| FALSE
7 FALSE
8 FALSE
9| FALSE
10| FALSE
11| FALSE
12| FALSE
13| FALSE
14| FALSE
15| FALSE
16| FALSE
17| FALSE
18| FALSE
19| FALSE
20| FALSE
21| FALSE
22| FALSE
23| FALSE
24| FALSE
25| FALSE
26| FALSE
27| FALSE
28| FALSE

28l FaISE__7Dasm
| 16 1

BwIBADE
711012
DB7915
DK717
FMI70
HM9520
HNTY27
HQCs09
HY607
JK995
JKN2000
JKT833
INL80S
INTT68
IXN386
JZN219
KW9921
MC838
MTNG
K398
SB725
SDB4
SDNGO
SDT236
WZN1227
XD7038
XY335

Data

DUSCEL2.5 20210605xlsm - Excel

oEM B BERE

DatatoRLVR DatatoCHI VioH | QnFrDis STNT OfTp COVD FExact ~ COVS | Group  DistMink Jaccard | Getfiles InsPhotos2 | CN EstDat
DatatoCOYU DatatoMean COVtoTG CKNT RLVR TTEST ComPhotos Report | Different CorrelVr QIFrDis Renfiles  DelPhotos | EN EstRat
COVtoCK RENT COVU Chisq ShowPhoto Threshold Correlch Listphotos | InsPhotost Del DistEdit

Process o Photo Tool -+
2ULY| 4 17550/ 0U D O 4 1 1] 9 1 o4 ol o4 9z 03 DI 45 4y Ds. ol 050U 9L 98
2019 3/ 3 2/ 54553596 1 6 1 43 42 41 37 31 41 40 40 37| 40 41 38 43 43
2019| 3/ 2 2 60 6156 91 1 6 1 45 41 43 39 42 42 45 41 39 41 44 485 49 47
2019| 4/3 358583212 5 4 1 |/ 39 39 36 36 35 39 42 37 39 38 W 40
2019| 4 23535 3613 6 6 1 34 39 30 34 37 37 33 39 35 38 36 35 38 36
2019) 42 253663211 2 5 1 3k 31 37 3 34 34 33 32 37 365 33 32 345 35
2019| 412 50515711 1 5 1 34 33 30 30 33 33 35 32 33 34 30 31 3% 34
2019| 4 2 260613393 5 6 1 44 41 43 41 42 44 41 40 40 385 40 42 40 37
2019| 4.4 25 582391 1 4 1 385 385 40 37 41 425 375 41 425 38 40 375 39 31
2019) 4 3 256 583314 5 5 1 400 42 48 45 48 45 43 40 44 41 43 48 45 4156
2019) 4 4 266683512 4 5 1 368 354 401 393 41 375 385 334 37 373 38 40 416 445
2019| 31362644111 1 5 1 41 38 42 3\ 38 39 40 42 40 48 43 38 42 43
2019) 42 253544311 6 7 1 44 43 38 42 40 41 43 36 40 43 42 42 42 M
2019 4124444111 1 3 1 39 4 3% 40 41 38 39 36 37 37 35 365 37 36
2019| 4 2 256583113 2 6 1 37 30 31 37 3% 37 31 34 38 36 36 37 34 36
2019 43256572311 1 6 1 33 37 37 36 37 28 35 34 36 31 34 35 31 36
2019 4125 5 3311 1 5 1 39 425 425 45 42 46 415 41 40 435 44 445 41 43
2019 4 3 25557 3314 6 4 1 40 40 42 44 41 39 37 37 39 40 42 40 41 M
2019| 2 2361623312 3 7 1 33 39 40 33 31 43 40 41 40 37 38 35 37 32
2019| 4/4 258 593297 5 4 1 40, 39 43 415 41 42 41 42 43 425 405 40 39 38
2019) 4336535652213 2 5 1 41 43 41 42 40 395 365 41 39 40 39 38 4 37
2019 43 261635797 3 5 1 45 43 45 43 43 46 45 43 41 45 40 42 42 4
2019| 4 3 3596003113 2 5 1 3% 36 3% 3 39 325 37 35 35 37 31 40 37 33
2019) 413657593411 1 5 1 400 395 41 415 45 435 41 40 40 44 42 43 40 40
2019 4125602311 1 6 1 38 38 37 37 32 38 34 34 3 36 34 33 38 32
2019 4 3 366663212 3 5 1 373 3 37 37 38 38 3B 39 39 38 38 40 40
2019| 43 2565 2194 5 6 1 41 42 44 39 44 44 44 44 42 41 39 43 40 39

2019l 4 57 581113 174/ 4 1 6 36 35 a7 4 35 39 35 a5 a4 35 36l
Data | Process | COY | CK | Photo | Report | « >

Fi9(E: 162984375 LR 5120 KA 83448 E# 7 = 1] + 100%

WHOLE SOLUTION FOR GENERATING NOTES

N v kA D

calculate mean, SD, sample size, note of each Chr. of each trial.

sent means of standard varieties to TG sheet.

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

generate st. notes and average of trial notes.

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

check photos if there is big difference between trials.

send final note to CK.

~—  New DatatoNT
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average of X

variet plant plant Zozgynote 202[1)ynote 2021 note by | 2021 note by | 2021 note by notes by average f:;s;eyg?/r se;%r;g g/iar

height height |average 10cm-changed | 20cm-changed | 30cm-changed | mean and . )

y 2020 2021 unchanged|unchanged scale scale scale unchanged of notes |retression of ret.ressmn off
scale scale scale second year| first year

FQO001) 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
FQO05 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
FQO08| 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
FQO010| 70.7 48.9 59.8 5 3 4 5 6 4 4 7 3
FQO11] 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 , 2 5 8 3
FQo15| 79.2 53.7 66.45 1 1 1 5 8 3
Fon1s_ 792 | 537 | 6645 Scale’s note, regression note, which is better?: 8 3
FQO017| 89.9 53.3 71.6 7 3 4 5 6 5 5 8 3
FQO018| 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

COEFFICIENT OF
CORRELATION

coefficient of correlation

plant
height
2020

plant height

2020

plant height
2021

0.23461

average

0.89032

2020 note by unchanged scale

2021 note by unchanged scale

0.19321

0.9076

0.57591

0.18314

average of| 2020 2021
lant 2020 note|2021 note|2021 note|2021 note|2021 note notes b note by note b
Pt by by by 10cm- | by 20cm- | by 30cm- M average |regressio Y
height average h h h d h d h 4 |mean and £ regressio
2021 unchange |unchange | changed | changed | change unchange of notes n of first
d scale d scale scale scale scale
d scale year
0.23461 | 0.89032 0.19321 | 0.19321 | 0.19321 | 0.19321 | 0.82989 | 0.78939 0.23597
0.6515 | 0.22674 | 0.9076 0.9076 0.9076 0.9076 | 0.58026 |0.56405
0.85701 | 0.57591 | 0.57591 | 0.57591 | 0.57591 | 0.91947
0.22674 | 0.85701 0.18314 | 0.18314 | 0.18314 | 0.18314 | 0.79331 | 0.81283 0.24256

0.48556 | 0.61703

0.18738 | 0.96339

0.48556 | 0.61703

0.18738 | 0.96339

0.48556 | 0.61703

0.18738 | 0.96339

first year note by retression of second
year

second year note by retression of first

023597

0.27211

0.81954

2021 note by 10cm-changed scale 0.19321 | 0.9076 | 0.57591 | 0.18314

2021 note by 20cm-changed scale 0.19321 | 0.9076 | 0.57591 | 0.18314

2021 note by 30cm-changed scale 0.19321 | 0.9076 | 0.57591 | 0.18314
average of notes b;’C’a“I:a” and unchanged| 55989 | 0.58026 | 0.91947 | 0.79331 | 0.48556 | 0.48556 | 0.48556 | 0.48556
average of notes 0.78939 | 0.56405 0.81283 | 0.61703 | 0.61703 | 0.61703 | 0.61703

0.48556

0.61703

0.18738 | 0.96339

0.8136

0.18738 | 0.18738 | 0.18738

0.18738

0.76929

0.76929 | 0.52899

061863

024256

096339 096339 096339

096339

052899 |

0.6482 | 0.65462

0.24718
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EUCLIDEAN DISTANCE

Euclidean distance

2020 note by unchanged scale

2021 note by unchanged scale

18.35756

2020 note | 2021 note

by

unchanged|unchanged

scale

2021 note by 10cm-changed scale

13.304135

2021 note by 20cm-changed scale

2021 note by 30cm-changed scale

average of notes by mean and unchanged
scale

8.7749644

9.

10.954451
16.431677|10.954451

486833 (9.2195445

average of notes

8.1853528

10.392305

2020 note by regression of second year

7.8740079

2021 note by regression of first year

18.493242

24.596748

10.062095| 10.71439 |7.8029748|7.0382064

19.209373|13.892444

10.954451

19.209373

13.892444

2021 note | 2021 note | 2021 note | 2Ver29e of 2020 note | 2021 note
by by 10cm- | by 20cm- | by 30cm- notes byd average of by . by .
changed | changed | changed mean an notes regression  regression
scale scale scale scale unchanged of second | of first
scale year year
18.35756 [13.304135|8.7749644 9.486833 |8.1853528|7.8740079|18.493242
10.954451(16.431677|9.2195445|10.392305|24.596748

11.18034

8.5440037|7.3484692|8.7749644

16.643317

8.5440037 15.811388

9.3808315

7.3484692

8.7749644/15.811388| 14.73092

11.18034 |16.643317(9.3808315

14.73092

10.535654(24.779023

8.91743 | 7.088226

6.975531 |14.407652|10.861886

10.535654

2020 note | 2021 note | 2021 note | 2021 note | 2021 note | 2Yerag® of 2020 note | 2021 note
different by by by 10cm- | by 20cm- | by 30cm- mean anyd average of regreZsion by
unchanged | unchanged | changed changed changed notes regression
unchanged of second 4
scale scale scale scale scale scale year of first year
2020 note by unchanged scale 29 29 25 20 28 28 27 29
2021 note by unchanged scale 30 30 30 29 29 0 [
2021 note by 10cm-changed scale 29 30 30 30 18 24 30 30
2021 note by 20cm-changed scale 25 30 30 14 9 30 30
2021 note by 30cm-changed scale 20 30 30 29 28 26 30
average of notes b;/c?lgan and unchanged 28 29 18 14 30 29
average of notes 28 29 24 9 28 30 29
2020 note by regression of second year 27 30 30 30 26 30
2021 note by regression of first year 29 _ 30 30 30 29

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

ccof

gl . 2l i resy SEER : , g
oS varey ° 2 222 ot | EDE ° 1 2 3
i
1 BMB4sE 1 0295971 0295971 0.820313
0080208 0022727 DO45455 2 DE224D5 DEI24D5 05 0023428
000908 ooissss ooasi5s ossese oss1562
0080508, oa1ses
0113636 0.808640

3| ooovsls

oozaizE
002062

oozaizE
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36 0081141 0091141 0007813
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0159001
oazeasd

Max: 100%
Mean: 75%
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EELETEEY 56| 0249628 DOTOS48| DO1S09T
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oozaize

025 poos| oonsers

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%.

cc of varieties between years

<60% 60-70% 70-80% 80-90% >90%
5 6 12 22 83
cc of characteristics between years

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

Stability:
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SELECTION OF SIMILAR VARIETIES

F | A B | ¢ Bl E | F | 6 | H [ 1 ] ¥ | K | L | M|
1 Candidate Variety 1 2 3 4 5 6 7 8 ol 10l u
125 TRUE |NKY328 2 p 3 5 6 3 4 1 1 2 6
126, TRUE |YTN890 4 2 3 6 7 2 3 1 1 2 4
127, TRUE |HTNS0O 4 2 2 6 7 2 4 g 1 1 5
128 TRUE |NDT 4 2 2 4 5 2 4 g 2 8 6
129 FALSE |MTNS 3 2 2 6 6 3 3 1 2 2 6
130,

131 Correlation ccJNCT8EJK656  XD558 ZJ368 DT12 DK56 \MCL9S CHY18¢CHY98:DDS15 DIJ156 L
132, INCT788 0585 0635 0528 0502 0571 0545 0509 0.766 0533 0.599
133, HQCH09 0637 076 0736 0751 079 066 0791 0581 083 0786 0759
134) INT768 0703 0726 0747 0559 0526 0596 0581 0468 0661 0694 0701
135, MC838 0613 0852 0836 0804 0653 0886 0712 0707 079 0894 0796
136 IKB56 0.585 0948 0821 0836 0801 0628 0822 0896 0.861
137 XD559 0,635 0852 0785 0626 0831 09 0862
138, 71368 0528 0744 0662 0492 0807 0812 0697
139, DT12 0.502 0527 0714 0525 0748 0653 0567
140, HMY820 0586 0831 0839 0872 0652 081 0651 05 0851 0836 0.766
141 DK36 0571 0836 0852 0744 0.527_& 0748 0.795 0.884] 0.835
142, MC198 0545 0801 0785 0662 0714 066 0636 0794 0745 0696
143| HY507 0541 0661 0663 0545 07 0518 0743 0361 0778 0619 0501
144, 1K995 0589 0881 08 0774 0626 0892 0724 0542 0821 0923 0867
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CC BETWEEN DIFFERENT METHODS

Correl Different
Correl Threshold
Correl Euclidean
Different Threshold
Different Euclidean
Threshold Euclidean

-0.60651
-0.77418

-0.94428
0.502822
0.72022
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

4802

count of first | frequency of

first cycle

count of second | frequency of
second cycle

count of

combined cycles

rate of
combined
cycles

ANALYSIS OF DISTINCTNESS——COYD
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REPORT

Chr.No. Chr.Namett k&5 JK656-2019 | XD559-2019 Diff =& JKB56-2020 XD559-2020 DiffE R
1 First leaf shape of apex 4 4 4 4
2 First leaf: intensity of anthocyanin colo 4 4 4 5 1
3 Foliage: intensity of green color 2 3 3 3
4 Tassel: time of anthesis 56 56 59 58 1
5 Ear: time of silk emergence 58 57 1 60 60
6 Leaf angle between blade and stem 2 3 i i 2 3 1
7 Leaf curvature of blade 2 1 ol 2 1 1
8 leafanthocyanin coloration of margin ik 1 i 1 = ﬁ
9 Ear. intensity of anthocyanin coloratior 2 2 2 2
10 Tassel: intensity of anthocyanin colora 5 6 i 5 6 1 “
11 Tassel: density of spikelets 5 5 5 ]
12 Tassel: intensity of anthocyanin colora 1 1 i i I. l
13 Tassel: intensity of anthocyanin colora 5 5 5 5
14 Tassel: intensity of anthocyanin colora i} i i il “ m
15 Tassel: angle between main axis and | 5 5 6 5 3L
16 Tassel: curvature of lateral branches 1 1 1 1
17 Tassel: length of main axis above lows 379 2255 [ 4122 45,015 I NG
18 Taszel: length of main axis above high 2795 2795 1 30185 30.765 033933781
19 Tassel: number of primary lateral bran 12 15 35- 127 14.05| 002186513
20 Taszel: length of lateral branches 24075 27.05 26925 286 002608356
21 Stem: degree of zig-zag 1 1 1 1
22 Stem: intensity of anthocyanin colorati 4 3 1 4 3
Off-type
A N A LYS I S 0 F U N I F 0 RM I TY Candidatef¥ Varioty S Sample size Offtypess® U-1
n s S
TRUE A 40 3U
COYU FALSE B 40 <
FALSE c 100 5U
FALSE D 100 6U
Candidate Variaty S f 17 17 17 17 18 18 18 10 19 1 1 FALSE E 120 7U
ZDesa 357 35605  0.8337] 102547 2395 2328 0.888624 207 2105 1238849 0.981848
ZNTE88 30475 41 1840852| 0957782 266 26.25| 1427850 1805 2105 1560741 1462382 FALSE F 120 8_
ZT103 24825 3088 0085886 1045641 2615 30.71 0.881750 6.05 0.87310| 0.716082.
392105 40586 118784| 1171342 2660433 108855/ 13.705 1403667 1121354) 0.974092
ANOVAF E 43 17 18/ 10 20 22 262 27.2] 282 302 32 322
df of trialsig] il 1 1 1 1 1 il 1 1 1 H H
MS ormal?ﬁl}g 0.004083 0115 0.325288| 0.022758| 0.400328 0.007815 0. 6.51E-05 0.012508 4.0BE-05| 0001072 ReICﬂ'IVG Vq riance
df of Erorig £ € 58 58/ 58 58/ 58, 58 58 58/ 58 58/
M of Errori%#| 1500748 1400878 1305752 1603525 2.280480 2067242 4021712 0.003506| 1241247 0.115232| 0703248
of total £ & 842 50 5 50 50 50 5 5¢ 59 50 50 50
MS total 2377 | 1603831 1510803 1631041 1626283 2.680818| 0815614 2075058 4025124 0.003571 1.253845 0115272 070432 A e RO RP RQ RR RS
ucp 1220821 1110043 1.226007 0481180 2225248 2431658 0.03035 068887 0.183014 3 1 Candidate Variety 2019-175D2019-17Re 2019-17Ur 2020-17SD 2020~ 17Re 2020-17Ur
(] BMB458 1108632 1.069883 78709 0.453357| 2159825 2.377125 0.030125! 0.150036 2 FALSE  BMB458 1785173 20
NU cz11012 3 FALSE  CZ11012 3180843 2 2966005 20
it 4 FALSE  DB7915 2979756 2 3207603 20 1
N s 020 e a8 o
L Tisal6n] 088:535 . LITAID 0360183 7. FAISE  HM9820 0 1.940564 20 1612745 20
NU HMB820 1049482 0.071854 _0.280601 0.024772 0.648422 8 Facse bnrvzy I 2022805 2 2018826 20
(] HNTY27 1.182963 1.02 0.436728| 9 FALSE  HQCG09 1 2211662 2 2701827 20
] HQCBDR 1.081863| 1872158 0.022401 2044 0.171601 10 FALSE  HYGOT 3446585 20 1 2816138 20
N et _ e RN B : =
zﬁ jmgzsm i agg:i 109061 =L pgzpemey 1975502 {.‘.’.)1391.1 g g msﬁf 5 13 FALSE  JKTe33 1 2451637 2 210835 20
14 FALSE  INI8OS 1190498 2 1.940808 20
NU JKT632 1185002 0.852084 0.826008 0.367254 5 FALSE  INT768 221404 2 1053533 2
HU JN1E0S 1082544 g 0686554 0130314 7 16 FALSE IXN386 - 3216323 20 1 1864763 20
NU JNT768 1.203088| 1522362 0.606157 0.17885 17 FALSE JZN219 2523573 20 2.758165 20
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CHECKING AND RENAMING PHOTO FILES

A | B | | o | E | E |
OldMams | Typs Address MNewhamse Photol Photo2
l_
lipg Xt DAFEZEANI02002017-0071A
2_
2ipg hg DAFEZ A5\2020\2017-0071A
2
2Jpg X DGR A\ 202002017-0071A
s
4jpg g DA R A12020'2017-0071A
=

VERIFICATION OF CHARACTERISTICS AND TRIAL

Estimate sample size by normal data

Estimate sample size by rate data

Estimation of sample size for normal data SHEHEEESEET
o ENE 0.05

o N
wiEE =
7 B o1

Defsul tBRIAE |

5 st of Fopulation Mean!
© bty

of two =ample mean

~ Est
AR

¢~ Power est of Fopulation Mean ~ Fower Est. of two sample mean

[T R R

O
BMEET

x Estimation of sample size for percentage value EREIEEEE ST
RENAEa 0.05
LB A5l 0.03
AeESFe oy
BREEA 0.03
I H8p [z

Est. of total percentage
C Shmnrte

Fower ast. of total percentage’

BEESERUEET

Mininun sample =izl EREER 1062
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APPLICATION IN MAIZE

M2 years, 2019-2020

W44 Characteristics, including 4 for sweet corn only,1 for pop
corn only, including 30 VGs, 2 MGs, 12 MSs.

H128 varieties, including 98 candidate and 30 similar varieties,
including 82 sweet corn varieties, 12 pop corn varieties.

DISCUSSIONS

mDifferent 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?

M 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?

W 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.

®>P®®ee

00000

@ Developing a big data platform for DUS testing.

DY EYRMOUSKIZEET S

I—

JH70-18k% JH72-Z JH72-BR Nz JH72-1

JH72-iEt% JH73-= JH73-BRANE JH73-I

THANK YOU FOR YOUR | vk

yangkun@caas.cn

ATTENTION ! +86-10-8210 5623

+86-(0)1391 1259 308

[End of Annex and of document]
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