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Non-destructive Determination of Soybean Seed Viability
by Near-Infrared Spectroscopy
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Abstract; A fast,accurate and non-destructive assay of seed viability is a critical research subject for the pres-
ervation of germplasm. In this study, a rapid and non-destructive determination assay of seed viability was estab-
lished by employing fourier transform near-infrared ( FT-NIR ) spectroscopy. A calibrations model using partial least
squares ( PLS) was developed for the relationship between FT-NTR wave band and soybean seed viability ,where the
seeds were processed by different preservation times. Simultaneously , the prediction performance comparisons of sev-
eral models established from different spectral-pretreatment methods and different wave band were conducted. Re-
sults showed that the model with 4000 — 10000/ cm of full-band range demonstrated a higher prediction accuracy,
where a Savitzky-Golay second derivative and standardized pretreatment was conducted. The determination coeffi-
cient of calibration set and prediction set was 0. 937 and 0. 902 , respectively , which was close to that of the standard
germination method. RMSEC and RMSEV were 2. 190 and 2. 684, respectively. It indicated that this method had
high accuracy,and could be considered as a rapid non-destructive determination protocol of seed viability, which
was essential technique for germplasm preservation practice.
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Fig. 1 The near infrared ( NIR) diffuse reflection
spectra of soybean seeds
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Fig.2 The curve of correlation coefficient between NIR

spectra and the seed viability of soybean seeds

Table 1 The evaluation parameters of PLS models established by different pretreatment methods and wavelength bands

KIESE

Calibration set

T BE T 55 B

UiallS

Validation set

Pretreatment method and wavelength band

No. of principal component

R? RMSEC( % ) R? RMSEV(% )
45 Bt + Savitzky-Golay — B §%% 0.916 2.525 0. 860 3.151 5
S5 BE + Savitzky-Golay —Bir S5 + H{EH .0k 0. 820 3.510 0. 808 3.700 2
AP BE + Savitzky-Golay — B 50 + brififk 0. 900 2.672 0. 880 2.926 2
AU B + Savitzky-Golay —Fr S5 + drifiEfk 0.937 2.190 0. 902 2. 684 4
R >0. 1 JB% + Savitzky-Golay —-Bir S8k + bk 0.934 2.241 0. 890 2.802 4
R >0.2 P B + Savitzky-Golay B S84 + brifEfk 0.933 2.229 0. 892 2.808 3
R >0.4 JB% + Savitzky-Golay —-Bir S8k + bkl 0. 940 2.107 0. 892 2.765 3
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Fig.3 The PRESS figure obtained by

leave-one-out cross validation
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Fig. 4 The contrast between the prediction values

and standard values of calibration set
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Table 2 The deviation of soybean seed vigor prediction values and standard values (%)
— FRUESE TRME  daxfiRzE AERT R 2 BRI FRUESE o e AxnfiRzE O AXRZE
Standard Prediction Absolute Relative Accession No. Standard Prediction Absolute Relative

Accession No.

value value error error value value error error
1 94.5 93.1 1.40 0.01 40 97.5 97.8 -0.30 0. 00
2 98.0 96.7 1.30 0.01 41 96.0 98.3 -2.30 -0.02
3 88.0 89.2 -1.20 -0.01 42 96.5 98.9 -2.40 -0.02
4 87.5 86.7 0. 80 0.01 43 95.5 96.0 -0.50 -0.01
5 91.0 96.3 -5.30 -0.06 44 97.0 94.9 2.10 0.02
6 92.5 92.6 -0.10 0. 00 45 96.0 98.4 -2.40 -0.03
7 89.5 89.8 -0.30 0. 00 46 96.5 93.1 3.40 0.04
8 95.0 93.5 1. 50 0.02 47 82.0 85.5 -3.50 -0.04
9 94.5 94.2 0.30 0. 00 48 91.0 92.9 -1.90 -0.02
10 93.0 92.5 0.50 0.01 49 93.0 92.1 0.90 0.01
11 95.0 93.5 1.50 0.02 50 88.0 91.7 -3.70 -0.04
12 98.0 96. 1 1.90 0.02 51 90.0 87.7 2.30 0.03
13 94.5 95.3 -0.80 -0.01 52 93.5 95.1 -1.60 -0.02
14 93.0 92.7 0. 30 0.00 53 92.5 93.4 -0.90 -0.01
15 92.5 88.3 4.20 0. 05 54 94.0 92.0 2.00 0.02
16 95.5 93. 1 2.40 0.03 55 96.0 95.3 0.70 0.01
17 95.5 91.5 4.00 0.04 56 98.0 101.2 -3.20 -0.03
18 91.5 87.9 3. 60 0.04 57 95.0 95.7 -0.70 -0.01
19 92.5 89.0 3.50 0.04 58 94.5 92.2 2.30 0.02
20 93.0 83.9 4.10 0.04 59 93.0 97.3 -4.30 -0.05
21 87.5 84.0 3.50 0.04 60 87.0 89.3 -2.30 -0.03
22 91.5 91.7 -0.20 0. 00 61 93.5 92.2 1.30 0.01
23 85.5 83.4 2.10 0.02 62 86.5 89.0 -2.50 -0.03
24 98.5 98.0 0.50 0.01 63 93.5 92.6 0.90 0.01
25 86.5 838.8 -2.30 -0.03 64 84.0 84. 1 -0.10 0. 00
26 97.0 96.9 0.10 0. 00 65 96.0 100. 3 -4.30 -0.04
27 86.5 88.5 -2.00 -0.02 66 90.5 96.0 -5.50 -0.06
28 78.5 77.3 1.20 0.02 67 77.5 80.3 -2.80 -0.04
29 83.0 91.4 -3.40 -0.04 68 74.5 74. 6 -0.10 0. 00
30 83.5 84.4 -0.90 -0.01 69 99.5 98.6 0.90 0.01
31 88.5 87.1 1.40 0.02 70 98.5 97.0 1.50 0.02
32 78.5 82.7 -4.20 -0.05 71 97.5 96.0 1.50 0.02
33 70.0 73.8 -3.80 -0.05 72 95.5 101.1 -5.60 -0.06
34 79.5 76. 1 3.40 0.04 73 94.5 91.7 2.80 0.03
35 99.5 98.3 1.20 0.01 74 95.0 96.9 -1.90 -0.02
36 96.0 95.2 0. 80 0.01 75 95.0 93.0 2.00 0.02
37 99.5 97.8 1.70 0.02 76 92.0 92.2 -0.20 0. 00
38 97.0 99.3 -2.30 -0.02 77 89.0 91.9 -2.90 -0.03
39 97.0 97.2 -0.20 0. 00 78 92.5 94.2 -1.70 -0.02
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