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Using Image Analysis Technique to Test Grain
Hardness in Wheat
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ABSTRACT : The development of new approaches for wheat grain hardness assessment may
impact the grain industry in marketing, milling and breeding. This experiment was to develop a
new method for fast identification between softness and hardness, and for maintaining
germinability of seed after measurement in wheat. Results from the comparisons of accuracy
and significance between image analysis and conventional methods(NIRS and textrometer) were
summarized. Data obatined from image analysis for grain hardness did not show any difference
from those of the conventional methods, The protein content analyzed by micro-Kjeldahl method
was significantly correlated with the grain hardness measured by image analysis, textrometer,
and NIRS. The analysis for wheat grain hardness using image analysis may be used as an
alternative method to the conventional methods, This method also takes the seeds after analysis
can be utilized as breeding materials in early generations,
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Fig. 1. Making process of optical image for
40 wheat varieties measured by image
analysis,
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Fig. 2. Data histogram for mean gray value
of 40 wheat varieties measured by im-
age analysis.
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Fig. 3. Major process for measuring glassi-
ness of 40 wheat varieties by image
analysis.
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Table 1. Analysis of variance of hardness measured by image analysis of 40 wheat varieties

Components df Ss MS F-value CV(%)
Total 119 42837.50

Variety 39 42258.80 1083.56 149.80

Error 80 578.68 7.23 4.59

= . significant at 1% level.
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Table 2. Analysis of variance of hardness measured by textrometer of 40 wheat varieties

SS MS F-value Cv(%)
Components df -
A B A B A B A B
Total 399 1008.54  777.01
Variety 39 552.66  356.96 14.17 9.15 11.19* 7.84"
Error 360 455.88  420.05 1.27 1.17 9.48 10.12

A ; weight of first peak, B ; weight of highest peak, ™ ;
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Fig. 4. NIR spectra of flour samples of 40
wheat varieties.
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Table 3. Protein content and grain hardness of 40 varieties measured by different methods in

wheat
) Hardness” Hardness Protein

Variety Glassiness(%) 1st peak highest peak score? content(%)
Olmil 30.17 9.73 11.34 463.67 9.32
Cheonggemil 47.72 10.97 11.57 452.36 11.01
Namhaemil 27.72 9.06 9.56 457.89 10.58
Dahongmil 46.80 9.51 10.25 451.91 10.74
Geurumil 71.88 12.16 12.16 512.28 15.15
Chugoku 122 39.73 9.85 10.40 467.05 11.64
Nampu 53.19 11.36 11.88 473.40 12.37
IT 080131 37.71 10.63 11.33 454.87 11.95
Milyang 29 33.07 7.59 8.70 456.90 11.67
YW1347-3B-36-1 60.82 10.52 11.03 468.55 14.55
Suweon 267 57.62 11.88 12.16 533.03 15.98
Suweon 272 71.74 11.86 11.90 528.07 12.63
Suweon 262 70.86 12.13 12.13 513.82 9.02
Yeonnong 63.93 12.02 12.05 508.41 11.22
Dongsanbaek 81.43 12.10 12.10 565.36 15.65
Kanto 107 41.23 9.96 10.45 455.25 10.98
Huazhung 5 45.99 10.65 11.05 454.67 12.88
I'T 080087 32.36 10.24 10.46 457,60 13.76
Sr 10 17.71 10.02 10.16 481.85 12.8
IT 110112 71.94 12.15 12.16 576.13 15.3
Shann 7859 35.14 10.28 10.28 483.32 12.21
Shannang 17-17 71.88 12.09 12,12 525.71 14.53
IT 110150 80.25 12.16 12.16 564.61 15.93
IT 110171 54.31 10.07 10.22 472,91 12.06
Shine 74.19 12.05 12.05 555.61 15.52
Suweon 218 72.50 12.14 12.14 554.91 15.11
Suweon 219 84.18 12.15 12.15 575.90 16.28
Suweon 229 83.67 12.09 12.09 576.65 15.42
Fongkang 2 71.00 11.63 11.63 527.01 15.41
Fongkang 4 54.14 12.04 12.04 519.96 14.16
Urimil 36.31 10.22 10.12 449.32 10.24
Olgeurumil 53.80 9.73 9.73 463.69 12.14
Tabdongmil 64.54 11.42 11.42 514.99 13.88
Fongkang 15 85.60 12.07 12.07 525.36 15.78
Suweon 225 86.92 12.16 12.16 548.61 13.16
Suweon 233 56.16 10.17 10.17 445,75 12.45
Seri 82 71.75 12.16 12.16 533.12 11.93
Babiacora 54.60 11.39 11.39 469.80 12.61
Guamuehil '90.95 12.19 12.19 604.15 14.26
Bacanora 78.28 11.97 11.96 563.56 12.48
CV(%) 32.40 10.28 8.34 9.15 -

X ; measured by image analysis, y | measured by textrometer, z ; measured by NIRS,
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Table 4. Correlation of protein content and grain hardness measured by different method in

wheat
Componernts B C D E
Glassyness percentage [Aal 0.8292" 0.7767* 0.8442* 0.6126*
Hardness(1st peak) {B] 0.9586* 0.8030™ 0.5833"
Hardness(highst peak) [C) 0.7602* 0.5178"
Hardness score [D] 0.6741*
Protein contents [E]

A ; glassiness percentage by image analysis, B, C ; hardness by textrometer, D : hardness score by NIRS, E ;

protein content by micro-Kjeldahl, *

; significant at 1% level,

Table 5. Comparison of efficiency in grain hardness of wheat measured by differeent method in

wheat
Samples Time required
Components - Viability*
required Dry* Fixationy Grinding Measurement
Image analysis 100 kernels - 18.4min 47 sec 59.0 sec O
Textrometer 1 kernel 2 day - - 4.8 min X
NIRs 2g flour 2 day - 3.2 min 2.0 min X

X : textrometer — dried at 60, NIRS — air dried for tempring, y ; fixation of kernels in clay block, z ; vi-

ahility of kernels after analysis.
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