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Application of Imaged Analysis Software In Measuring

Kernel Size of Maize Seeds
BAI Guang—hong'?, ZHANG Yi-rong?, LIU Yi-ju? LI Jian—sheng?, et al.
(1. College of A griculture, Xinjiang A gricultural University, Urumqi 830052;
2. National Maize Improvement Center of China, Key Lab of Crop Genomics & Genetic Improvement
of Ministry of A griculture, China A gricultural University, Beijing 100094, China)

Abstract: Kernel size is one of the important economically characters of maize and traditional vernier caliper
measurement is time—consuming. In this study, a new method was developped to measure seed size by Image] soft—
ware. Totally, 70 maize materials were used and Image] method and vernier caliper method were employed to measure
seed size, respectively. Relative error for the two methodes were less than 2%. Based on t—test for the data of seed
length, widths and thicknesses under the two measurements, tyos35 value are less than 1.977 3, indicating that there was
no significant difference between the the two methods. According to correlation analysis, the correlative coefficients of
the seed length, widths and thicknesses measured by the two methods were 0.994 2, 0.994 5 and 0.994 5, respectively,
reaching to highly significant levels. As compared to the vernier method, the Image] method could be more conve—
nience and could be used for measuring not only for maize seeds but also for other crops.
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Fig.1  Picture of kernels contour taken by Image] analysis
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Table 1  Detection the maize kernel size relative error and absolute error using image processing 10°m, %
FEL Material Rt Length FiFE  Width FiJ5E Thickness
WE A RRE B AXFER2E MINREE RREE R AAXNRZE R RREE EREE BXDEE FXHR
= 78
N N Caliper Image Absolute Relative Caliper Image Absolute Relative Caliper Image Absolute Relative
0. ame
method law error error method law error error method  law error error
1 k108 11.42 11.47 0.04 0.39 8.55 8.63 0.08 0.95 4.54 4.53 -0.01 -0.12

2 496A/127 12.28 12.26 -0.03 -0.22 9.06

9.06 0.01 0.09 433 4.35 0.02 0.36
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ZFER 1 Continued 1

FEE - Material Hile Length Hi%E  Width RIS Thickness
WE & KR EG: AR MR RN RG ARNRZE MR RN B AONIRZE R
No. Name Caliper Image Absolute Relative Caliper Image Absolute Relative Caliper Image Absolute Relative
method  law error error method  law error error method  law error error

3 B394/F349 12.24 12.25 0.01 0.07 9.40 9.44 0.04 0.41 4.99 4.96 -0.03 -0.63
4 B394/488A 11.04 10.96 -0.08 -0.72 8.19 8.35 0.15 1.85 4.25 424  -0.01 -0.25
5 B394/489 11.69 11.66 -0.03 -0.23 8.91 8.98 0.07 0.74 4.52 449  -0.02 -0.47
6 B394/490A 11.61 11.65 0.04 0.32 8.70 8.76 0.06 0.70 4.50 4.51 0.01 0.15
7 B394/496A 11.43 11.46 0.04 0.32 8.68 8.72 0.04 0.43 3.97 4.0 0.03 0.68
8 7 853/490A 11.49 11.46 -0.03 -0.28 947 9.62 0.14 1.52 4.96 490  -0.05 -1.05
9 14 87-1/485 11.65 11.68 0.03 0.22 8.18 8.29 0.10 1.27 4.51 4.57 0.06 1.31

10 T4 87-1/490A  12.27 12.29 0.02 0.19 8.60 8.67 0.06 0.73 4.33 4.36 0.02 0.56
11 1 87-1//497 11.95 12.03 0.08 0.66 8.83 8.90 0.07 0.77 4.35 4.42 0.07 1.69
12 K5 958 12.66 12.58 -0.08 -0.63 8.76 8.78 0.02 0.25 4.25 4.27 0.02 0.40
13 5 72/480A 12.18 12.19 0.01 0.04 9.09 9.11 0.03 0.30 4.10 4.10 0.00 0.00
14 5 72/488A 11.92 11.97 0.04 0.36 8.61 8.66 0.05 0.57 4.01 4.05 0.04 1.06
15 5 72/490A 12.72 12.65 -0.07 -0.54 8.10 8.16 0.06 0.75 4.06 4.08 0.02 0.39

16 127/490B 12.94 12.93 -0.01 -0.04 8.88 8.95 0.07 0.76 4.21 4.26 0.06 1.40
17 127/490A 12.95 12.92 -0.02 -0.19 8.73 8.80 0.07 0.80 4.22 4.28 0.05 1.26
18 127/491C 11.23 11.34 0.11 0.97 9.66 9.70 0.04 0.41 4.55 4.57 0.02 0.52
19 127/495A 12.20 12.22 0.01 0.12 8.36 8.44 0.08 0.98 4.66 4.70 0.04 0.88
20  481C/127 11.93 12.0 0.07 0.61 8.97 9.02 0.04 0.50 4.38 4.40 0.02 0.48
21 F349/127 11.95 12.02 0.07 0.61 9.06 9.19 0.12 1.37 4.73 4.69  -0.04 -0.77
22 1127/H32 11.74 11.75 0.01 0.07 8.20 8.29 0.09 1.10 4.33 4.39 0.05 1.22
23 1614/H32 11.88 11.91 0.03 0.26 9.05 9.08 0.03 0.33 4.13 4.16 0.03 0.72
24 TZ31/T138 11.62 11.65 0.03 0.23 8.98 8.96 -0.02 -0.19 3.93 3.94 0.01 0.34
25 FRHL 958 12.24 12.21 -0.04 -0.30 8.74 8.72 -0.01 -0.15 4.23 4.26 0.04 0.86
26 TZ31/T138 11.39 11.45 0.06 0.54 8.30 8.38 0.07 0.90 4.27 431 0.04 091

27  TH78/T138 11.15 11.20 0.05 0.44 8.95 9.08 0.13 1.45 4.00 4.0 0.00 0.04
28 T7922/TMO17 11.49 11.60 0.11 0.95 8.75 8.89 0.14 1.62 4.58 4.59 0.01 0.15
29 T7922/TMO17 11.63 11.71 0.08 0.68 8.71 8.75 0.04 0.48 4.56 454 -0.02 -0.51
30  TH79/1T7922 9.62 9.78 0.16 1.65 9.54 9.62 0.08 0.87 5.06 5.09 0.03 0.61
31 TH79/17922 9.94 10.03 0.10 1.0 9.52 9.70 0.18 1.89 5.14 5.18 0.05 0.93
32 TH78/T178 10.14 10.23 0.09 0.89 8.81 8.89 0.08 0.86 4.58 4.63 0.05 1.19
33 TMO17/T87-1 12.59 12.62 0.03 0.25 8.48 8.58 0.10 1.15 4.21 4.26 0.05 1.23
34 TMO17/T87-1 12.64 12.65 0.01 0.11 8.43 8.56 0.12 1.47 4.19 417  -0.02 -0.43
35 TZ31/T87-1 12.11 12.20 0.09 0.71 8.68 8.76 0.08 0.87 4.36 4.37 0.00 0.08
36 502/127 11.81 11.96 0.15 1.30 9.21 9.28 0.07 0.74 4.24 422 -0.02 -0.38
37 502/127 11.36 11.53 0.17 1.47 9.39 9.47 0.08 0.90 4.20 4.26 0.06 1.45
38 HEREEK 11.87 11.95 0.08 0.66 9.28 9.37 0.09 0.97 4.36 4.39 0.02 0.55
39 EEREEEK 11.57 11.68 0.11 0.99 9.12 9.22 0.10 1.09 4.69 4.67 -0.02 -0.49
40  B393/490A 11.36 11.49 0.13 1.12 8.78 8.89 0.11 1.23 4.90 4.89 0.00 -0.02

41 498/127 12.47 12.47 0.00 0.01 9.27 9.35 0.08 0.83 4.60 4.62 0.02 0.38
42 7137/349 12.87 12.93 0.06 0.44 9.63 9.68 0.05 0.55 4.77 4.81 0.04 0.74
43 7137/349 12.72 12.67 -0.05 -0.39 9.75 9.78 0.03 0.32 4.65 4.69 0.03 0.75
44 486A/ R 58 12.65 12.69 0.05 0.37 9.43 9.47 0.04 0.39 4.60 4.64 0.04 0.90
45 490B/127 13.23 13.19 -0.03 -0.24 8.86 8.95 0.09 1.04 4.24 4.24 0.00 -0.02
46 497B/127 12.24 12.29 0.05 0.39 8.48 8.56 0.08 0.93 4.28 430 0.02 0.45

47 K108 11.92 12.01 0.09 0.79 8.43 8.56 0.12 1.47 4.47 4.48 0 0.06




150 B NI 17 %
R 1 Continued 1
FEE - Material Hile Length Hi%E  Width RIS Thickness
@B s KR EG: AR MR RN RG ARNRZE MR RN B AONIRZE R
No. Name Caliper Image Absolute Relative Caliper Image Absolute Relative Caliper Image Absolute Relative
method  law error error method  law error error method  law error error
48  7248/F349 11.95 12.01 0.06 0.54 8.84 9.01 0.17 1.97 4.72 4.71 -0.01 -0.22
49 395/ 87-1 11.87 11.91 0.04 0.34 8.83 8.95 0.12 1.39 441 441 -0.01 -0.17
50 395/ % 87-1 11.96 11.98 0.02 0.19 9.08 9.19 0.12 1.30 4.47 446  -0.01 -0.21
51 396/F349 11.99 12.11 0.12 1.01 8.98 9.12 0.15 1.63 4.67 467 -0.01 -0.17
52 391A/# 87-1 11.06 11.18 0.12 1.08 8.88 9.0 0.12 1.32 4.65 4.72 0.06 1.39
53 391A/ B S8R 11.74 11.83 0.09 0.75 8.82 8.92 0.10 1.16 4.86 4.88 0.02 0.42
54 391A/489 11.65 11.74 0.09 0.74 8.60 8.66 0.06 0.69 4.0 397  -0.03 -0.81
55 4k 108 11.61 11.66 0.05 0.42 8.62 8.66 0.04 0.47 4.61 4.60 -0.01 -0.24
56 394/480A 11.40 11.60 0.20 1.76 9.28 9.39 0.10 1.12 4.64 4.66 0.03 0.60
57 394/480A 11.64 11.71 0.07 0.59 9.22 9.27 0.05 0.55 4.67 4.70 0.03 0.71
58  398/F349 12.34 12.37 0.04 0.31 9.37 9.40 0.03 0.37 4.92 493 0.01 0.12
59  398/F349 12.36 12.43 0.07 0.56 9.66 9.72 0.06 0.66 4.82 4.89 0.08 1.62
60  486A/127 12.76 12.73 -0.03 -0.26 9.01 9.10 0.09 1.03 4.54 4.56 0.02 0.40
61  490B/K12 12.23 12.24 0.01 0.09 9.08 9.15 0.07 0.81 4.58 457  -0.01 -0.25
62 490B/K12 11.58 11.62 0.04 0.33 8.33 8.41 0.08 0.92 4.98 495  -0.03 -0.66
63 FRIA 958 12.50 12.48 -0.02 -0.13 8.94 8.94 0.01 0.06 4.24 4.19 -0.05 -1.28
64 484/127 12.54 12.55 0.00 0.01 9.60 9.68 0.08 0.88 4.27 4.30 0.02 0.52
65  496B/127 12.79 12.79 0.00 -0.02 8.64 8.75 0.11 1.31 4.16 4.19 0.03 0.67
66  496B/127 12.37 12.44 0.07 0.53 8.65 8.72 0.07 0.84 4.33 431 -0.02 -0.51
67  497A/ B S8R 12.08 12.13 0.05 0.41 8.77 8.90 0.13 1.49 4.55 4.56 0.01 0.15
68  488B/S05-03 12.50 12.52 0.02 0.18 8.68 8.75 0.07 0.86 4.11 4.15 0.04 0.85
69 ALK 108 12.10 12.18 0.08 0.65 8.58 8.66 0.08 0.96 442 4.44 0.02 0.44
70  N6/127 10.15 10.24 0.09 0.92 9.16 9.16 0.00 0.04 5.08 5.12 0.04 0.80
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Table 2 The compare of kernel size total average value
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Fig.2  Correlation plot of maize kernel size measured by vernier caliper and image processing method
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