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BACKGROUND

1. 2017-2019, EXCEL+VBA+UI, Kun Yang from Beijing Sub-
center of New Plant Variety Tests, MARA, P.R.China

2. 2019, V1.0, 12 sheets and 46 functions, reported in TWC 37.

3. 2020, V2.0, 6 sheets and , reported in TWC 38.

4. 2021, V3.0, 7 sheets and , reported in TWA 50.

5. 2021, V3.0, 7 sheets and , reported in TWC 39.

OBJECTIVES

1. Create a simple software to manage data and photos of DUS
trials.

2. Create an efficient analytical procedure for DUS based on one
TG table and data table.

3. Create a closed-loop, consistent with statistical and genetic
theory, constant result of the DUS analysis judgment solution.
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MAIN FUNCTIONS

Checking abnormal data by data definition, boxplot and 3σ methods.

Produce note from original data by interval and regression methods.

A whole solution for analysis of distinctness by note level, data level and photo
level.

A whole solution for analysis of uniformity by off-type, relative variance, COYU.

A whole solution for analysis of stability by COYS from variety side and
characteristics side.

Methods for Batch Checking and Renaming of photo files.

Methods for verification of Characteristics and trial.
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Data 2.ValidH → 3.Boxplot → 4.3σ →
5.Mean

PC
6.DatatoRLVR；
9.DatatoCOYU；
11.DatatoNT；

23.DatatoCOYD；
26.DatatoCHI；

COY

TG

CK

7.RLVR → 8.QnFrDis; 10.COYU;
12. OffTp → 13.COYtoTG;

16.STNT → 17.CKNT → 18.RENT
→ 18.COYtoCK；25.COYD |
TTEST; 27.Fexact | ChiSq

Photo

20.Group→21.Different | DistMink
| CorrelVr | Jaccard → 22.Report

14.Calib → 15.ReNew

8.COYtoTG

Getfiles→Renfiles → Insphotos1 | 
Insphotos2 → Delphotos

1.HtoV|VtoH

CN|EN
DEL

EstDat | EstRat
DatatoNT → COYS

DatatoRLVR →
QlFrDis

ComPhoto | ShowPhoto Report
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SETTING UP PARAMETERS

WHOLE SOLUTION FOR CHECKING ABNORMAL DATA
VALID|BXPLT|STDEV
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WHOLE SOLUTION FOR GENERATING NOTES
1. DatatoNt: calculate mean, st, sample size, note

2. COYtoTG: sent mean of st variety. TG

3. Calib: check whether trial mean is exceed 10% of st mean.

4. Renew: if no doubt then update lookupvalueID of each note of each Chr.

5. STNT: generate st. note.

6. CKNT: cite CK note if have.

7. RENT: calculate regression note if possible.

8. CheckPhotos: check photos if there is big difference between trials.

9. COYtoCK: send final note to CK.
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ANALYSIS OF DISTINCTNESS

ANALYSIS OF UNIFORMITY

TWA/50/8 
Annex, page 7



ANALYSIS OF STABILITY

CHECK AND RENAME PHOTO FILES
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VERIFICATION OF CHARACTERISTICS AND TRIAL 
Estimate sample size by normal data Estimate sample size by rate data

APPLICATIONS IN MAIZE

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.

2 years, 2019-2020
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APPLICATIONS IN MAIZE

Results:

Distinctness: 8 of 8128 pairs have more than 95% correlation 
coefficient; 142 of 8128 pairs have correlation coefficient 
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

DISCUSSION

Different methods have different result, how to solve this
problem?

Least Distance is same or not same as between candidate
and similar for D, or between normal and off-type for U, or
between two samples for S?

Most wrong results are caused by VG, do we need VG any
more?

Two varieties have significant but not same way difference
in QN characteristics, are they distinct or not？
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FUTURE PLAN

So far we have developed a new big data internet platform
for DUS. We created some image analysis and statistical
analysis algorithms which could be called by the platform.

We will add more algorithms in future.

THANK YOU FOR YOUR 
ATTENTION!

Yang Kun
yangkun@caas.cn
+86-10-8210 5951
+86-(0)1391 1259 308

[End of Annex and of document]
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