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What is Multiple comparisons?
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SD method

Grade interval should be
greater than 2 ×SD.

LSD method

The data must follow a
normal distribution.

Applicable when there are
enough varieties.

Equidistant  method

Extreme dif ference was
divided by an equidistant
distance.

3

Probabilistic grading
method

The data must follow a
normal distribution.

There are 5 levels of 10%,
20%, 40%, 20%, 10%, (X-
1 .2818S ), (X-0 .5246S) ,
( X + 0 . 5 2 4 6 S ) , a n d
(X+1.2818S) with 4 sub-
points.
Or there are 3 levels of

30%, 40%,30% with (X-
0.5246S) and (X+0.5246S)
2 points.

Reference：Study on 
Classification Method for Main 
Quantitative Characters of Maize 
DUS Test

Reference：Variation and 
Probability Grading of Main 
Quantitative Traits of Phalaenopsis
Germplasm Resources

Reference：Selection and 
Classification for Amaryllis 
( Hippeastrum) DUS Testing 
Quantitative Traits

Reference：Variation and 
Distribution of Quantitative 
Characters of Peanut in DUS 
Testing

Grade interval should be
greater than 2× LSD0.05

No statistical method was
used to d e te r m i n e th e
number of grades.

Excellent performance
when there are relatively
few varieties.

Common grading methods for DUS QN characteristics

251 varieties

Plant：size

（height+width）/2

Leaf blade：length
Leaf blade：width
Petiole: length

4

Peduncle: length 
Peduncle: thickness

Spathe: size

Spadix: length
Spadix: thickness

（length+width）/2

length

width

Material and observational characteristics
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Table 1. Variations of quantitative characteristics on Anthurium.

Intra-Variety 
CV/%

Average 
SDMedianMeanMaximumMinimum

7.182.8739.3439.9967.17522.95Plant size (cm)

7.221.4418.8419.9538.5310.36Leaf blade length (cm)

7.770.9011.0911.5822.085.25Leaf blade width (cm)

10.112.2119.6521.8649.217.59Petiole length(cm)

9.592.9828.9731.0861.7213.40Peduncle length (cm)

9.720.383.823.916.932.08Peduncle thickness (mm)

8.990.839.329.2316.294.46Spathe size (cm)
9.150.404.174.379.552.13Spadix length (cm)

6.960.446.356.3210.303.71spadix thickness (mm)

１. Analysis of Variation in Quantitative Characteristics of Anthurium

Table 2. K-S test of quantitative characteristics 

Sigma 
Value

K-S 
ValueNegative DifferenceCharacteristic

0.0010.078−0.0350.0780.078Plant: size
0.0000.098−0.0630.0980.098Leaf blade: length
0.0000.081−0.0430.0810.081Leaf blade: width
0.0000.152−0.0820.1520.152Petiole: length
0.0000.099−0.0540.0990.099Peduncle: length
0.0130.065−0.0350.0650.065Peduncle: thickness
0.2000.034−0.0320.0340.034Spathe :size
0.0000.116−0.0670.1160.116Spadix: length
0.2000.044−0.0290.0440.044Spadix: thickness 

2.Test of Normality of Quantitative
Characteristics
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Table 3. The correlation coefficient of the nine quantitative characteristics of Anthurium.

Spadix 
Length

Spathe 
Size

Peduncle 
Thickness

Peduncl
e Length

Petiole 
Length

Leaf Blade 
Width

Leaf Blade 
LengthPlant Size

1Plant size
10.760 **Leaf blade length

10.876 **0.765 **Leaf blade width
10.780 **0.829 **0.820 **Petiole length

10.893 **0.764 **0.797 **0.808 **Peduncle length
10.686 **0.684 **0.753 **0.718 **0.713 **Peduncle thickness

10.639 **0.535 **0.484 **0.634 **0.601 **0.516 **Spathe size
10.627 **0.744 **0.793 **0.812 **0.796 **0.827 **0.772 **Spadix length

0.603 **0.537 **0.703 **0.520 **0.546 **0.629 **0.612 **0.548 **Spadix thickness at the 
middle

** Correlation is significant at the 0.01 level (2-tailed).

3.Correlation analysis of the quantitative characteristics

4、Grading Criteria of Anthurium set by Three Methods

Table 4. The state interval established by three methods, respectively.

LSD0.05 MethodSD Method
Multiple 

Comparison 
Method

5.605.706.60–7.00Plant:size(cm)
2.702.903.20–3.90Leaf blade: length(cm)

1.801.802.10–2.50Leaf blade: width(cm)
4.304.405.00–5.90Petiole: length(cm)

5.805.907.10–7.60Peduncle: length(cm)
0.700.750.86–1.03Peduncle: thickness(mm)
2.001.702.49–2.60Spathe:size(cm)

0.770.800.90–1.00Spadix: length(cm)
0.840.871.00–1.10Spadix: thickness at the middle(mm)
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Leaf blade length, petiole length and peduncle 
length,spadix length and  the spadix thickness at the 
middle are positively skewed.

Table 5. Grading range of quantitative characteristics of Anthurium.

987654321Note
74.067.060.053.046.439.632.926.019.0Plant:size(cm) 59.553.748.042.236.530.725.019.213.5
41.037.534.030.526.623.119.616.313.1Leaf blade:length(cm) 38.731.828.926.023.120.317.414.511.6
22.119.617.515.112.910.78.56.24.1Leaf blade:width(cm) 22.119.217.415.613.812.010.28.46.6
49.343.438.333.128.023.017.412.27.1Petiole:length(cm) 49.339.635.130.726.321.917.413.08.6
69.062.053.045.338.331.324.316.59.5Peduncle: length(cm) 61.855.849.843.937.931.926.020.014.1
8.737.836.935.95.04.123.262.41.5Peduncle:thickness(mm) 7.97.26.45.74.94.23.42.71.9
21.318.816.313.711.28.716.23.71.2Spathe:size(cm) 18.416.815.113.511.810.28.56.85.1
9.78.77.76.75.74.83.82.861.96Spadix: length(cm) 8.67.876.25.44.63.83.02.2
11.910.89.88.87.736.715.614.613.6Spadix: thickness at the middle(mm) 11.210.39.48.57.76.85.95.04.2

Criteria 1(SD method) Criteria 2(Multiple comparison)

5.Effectiveness of Two Grading Criteria Set by SD Method and Multiple Comparison
Method
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Table 6. Distinguished variety pair proportion with different D-value (%)

Error RateError 
Rate

Difference 
of Two 
Notes

Difference of 
Two Notes

Difference of 
One Note

Difference 
of One 
Note

With 
Same 
Note

With 
Same 
Note

Variety Pair

Multiple 
Comparison 

Method 

SD 
Method

Multiple 
Comparison 

Method 
SD Method 

Multiple 
Comparison 

Method 
SD Method 

Multiple 
Comparis

on 
Method 

SD Method ethod

00.2510099.7558.4152.6102.61Plant:size
0.300.8099.7099.2060.9547.5702.46Leaf blade:length

01.6610098.3451.5337.8200.94Leaf blade:width
0.020.3499.9899.6661.6249.4304.72Petiole:length

00.3110099.6961.5149.6004.37Peduncle:length
01.3810098.6239.7030.3100.63Peduncle:thickness
018.2410081.7553.9532.6002.97Spathe:size

0.021.4899.9898.5247.3030.5502.03Spadix:length

02.7610097.2454.6044.2003.09Spadix:thickness at 
the middle

0.3427.2223.84Total

Yunxia CHU

Shanghai Sub-center for New Plant Variety Tests, 
Ministry of Agriculture and Rural Affairs, P. R. China

E-mail: chuyx@189.cn

https://www.saas.sh.cn/dus

Thank you!
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