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Abstract In this study, the correlation between the physical traits and seed vigor of wheat seed (Nongda 399) was
analyzed, several morphological and physical traits was captured with image recognition technology. The objective of
this research was to test the feasibility on selection of wheat seeds processing technology and the parameter of Seed
Identification software developed by our lab. The PNG format images of 400 wheat seeds were acquired with flatbed
scanner,and the color features of wheat seed such as RGB,HSB, Lab, gray scale,and width,length and projected area
were extracted automatically and quickly with the software. The Seed ldentification software could identify the image
and record related seed physical information, and then output all the information into an Excel file automatically. The
identifying results could be achieved in 1 second,very quickly,with errors lower than 2% . Seedling length, fresh weight
after 5 — day germination and simple vigor index were used as the indicators of seed quality. The results of correlation
analysis showed that projected area, length and width were all significantly correlated with seedling’s fresh weight. The

correlation coefficients were 0. 45, 0. 40 and 0. 37 respectively. Wheat seeds were grouped into three intervals
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according to projected area.length and width, verification test results showed that seed vigor increased along with the

increase of seed projection area,length and width. There was significant difference among different groups. Therefore,

according to the market demands for seed quality or quantity, people could determine the optimum seed selection

technology and parameters and get the high vigor seeds from a seed batch quickly and accurately.

Key words wheat; seed ldentification; seed morphological and physical traits; seed selection; seed vigor
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Fig. 1 Scanning image of wheat seeds
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Fig. 2 Preprocessed image of wheat seeds
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Table 1 Morphological and physical characteristics descriptive statistics of Nongda 399 wheat seeds

L/BLIE RN e /ME e KAH I {E PR 2 5 R
Physical characteristics Minimum Maximum Average Standard deviation  Coefficient of variation
L 48. 00 83. 00 60. 67 5.59 0.09
a 2. 00 17.00 9. 84 2.62 0.27
b 20. 00 34.00 28.12 2.84 0.10
R 142,00 222. 00 174.73 12. 90 0.07
G 105. 00 203. 00 139.50 15.75 0.11
B 64. 00 164. 00 97. 46 16. 00 0.16
H 26. 00 40. 00 32.77 2,22 0.07
S 26. 00 57.00 44, 49 5.90 0.13
B 56. 00 87.00 68.51 5.07 0.07
r 0.39 0.46 0.41 0.01 0.03
g 0.33 0.35 0.34 0.00 0.01
b 0.21 0.28 0.25 0.01 0. 04
WKIEAE Grey 112.00 204. 00 144,74 14. 67 0.10
F& B /mm Width 2.31 4.10 3.26 0.26 0.08
K J# /mm Length 4,61 7.24 6.07 0.41 0.07
F M A/ mm® Projected area 8. 00 19. 00 15. 00 1.92 0.13

WL R5ERE o RRMLL AT G MTE R L0 Rom N AR AMEE;R.G M B 35 R 6 G fe 3 filie; H.SH B E55)
REARF P WETEE;r A R/R+GHB W IE; g #G/R+G+B W0 y B/R+G+BIWIHE. T,
Note: L is light intensity,a is the range from red to blue,b is the range from blue to yellow. R,G, B express red,green,blue especially. H,

S, B express the spectrum values of different wave length. The same as below.
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Fig.5 Normal distribution of seed projected area Fig. 6 Normal distribution of seed length
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Table 2 Physical characteristics descriptive statistics of Nongda 399 wheat seeds

Y 14 b A5 R

Physical characteristics

Coefficient of variation

SR A R L

Correlation coefficient

554 i T A OC R B
Correlation coefficient

with seedling length with seedling weight

07
22
08
06
08
11
06
10
06
03
01
04
07
07
07
.12

WKIEEMH Grey
5 & /mm Width
K /mm Length

L/ mm® Projected area

S O O O O O O O O O O o o o o o

—0.03 —0.09
0. 07 0.10
0.03 0.01

—0.01 —0.07

—0.04 —0.09

—0.04 —0.08

—0.07 —0.12°
0.06 0.08

—0.01 —0.08
0.07 0.09

—0.08 —0.12"

—0.05 —0.07

—0.03 —0.09

—0.04 0.377
0.07 0.40™
0.01 0.45"

e % R 0,05 AP WFAHIC, xx FoR 0. 01 KPR B FH .,

Note: * means significant correlation on 0. 05 level, ** means highly significant correlation on 0. 01 level.
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Table 3 Seed vigor of different groups divided by seed projected area,length and width

26 %) X [H] Tih 7 R %L Ty /% A/ em LW /g 187 2 1% 198 $x
Groups Interval Number Percentage  Seedling length  Seedling weight Simple vigor index

55 T B 8~11 mm’ 17 4.3 5. 89 0.140 6 12. 40
Projected area 12~15 mm® 228 57.0 5.55 0.182 0 15.56
16~19 mm® 155 38.7 5.65 0.217 6 17.54

TR 2.31~2.91 mm 40 10.0 5.95 0.152 1 13.69
Width 2.92~3.52 mm 303 75.8 5. 64 0.197 3 16. 28
3.53~4.10 mm 57 14. 3 5.51 0.203 8 17.53

KB 4.61~5.51 mm 42 10. 5 5.26 0.156 4 14. 15
Length 5.52~6.42 mm 279 69. 8 5.54 0.194 2 16. 00
6.43~7.24 mm 79 19.8 5.94 0.210 6 17. 86
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Table 4 Verification result of different groups of Nongda 399 wheat seeds

#H 5 Groups X J&] Interval

4 i ff §5 /g Seedling weight

i J178 %0 Seed vigor

Es- A TEA 8~11 mm?*
Projected area 12~15 mm®

16~19 mm®

v 2.31~2.91 mm
Width 2.92~3.52 mm
3.53~4.10 mm
KE 4.61~5.51 mm
Length 5.52~6.42 mm
6.43~7.24 mm

0.043 3 b 3.849 8 Bb
0.058 4 a 4.475 8 ABa
0.060 0 a 5.122 8 Aa
0.041 3 Be 4.030 0 Bb
0.051 9 Ab 4.330 4 bB
0.060 4 Aa 5.237 8 Aa
0.039 3 Ce 3.471 4 Cc
0.053 8 Bb 4.845 0 Bb
0.066 4 Aa 6.194 0 Aa

NG FRERIR 0.05 KF2ZF KRG FRERR 0.01 KF2Z5.

Note:Small letters mean difference on 0. 05 level, capital letters mean difference on 0. 01 level.
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