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Abstract

Seed germination is one of the primary determinants of high yield that directly affects the
performance of seedling emergence and plant growth. However, seed germination may be lost
during storage because of critical conditions, such as high moisture content and temperatures. At
present, to estimate seeds germination are time consuming and samples were destructive. The
objective of this research was to determine the seed germination of corn by using Near Infrared
Spectroscopy (NIRS). One hundred and nineteen sample corn seeds obtained from different
varieties and qualities were collected. Seed samples were evaluated for germination by reference
method and by scanning with NIRS at wavelength 400-2500 nm. Current study was conducted at
Postharvest and Product Processing Research Development Division, Department of Agriculture
during the year 2018-2019. Partial Least Squares Regression (PLSR) was used to establish the
relationship between the spectra and corn seed germination. Spectral pretreatment method such
multiplicative scatter correction (MSC) was used through The Unsrambler software before
calibration. Results of modeling showed a high correlation coefficient (R), low standard error of
calibration (SEC) and standard error of prediction (SEP) as 0.96, 2.60% and 3.80% respectively.

Results suggested that NIRS technique is effective to evaluate corn seed germination.

Key Words: Near Infrared Spectroscopy, germination, corn seed
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Figure 1 (A) The original NIR spectra of 119 corn seeds at wavelength 400-2500 nm and (B) the
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Figure 2 The Multiplicative scatter correction (MSC) NIR spectra of 119 corn seeds at wavelength

400-2500 nm.



Figure 3 Scatter plots for validation model (germination2 model) of corn seed germination (%)
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Figure 4 Regression coefficient plots (germination2 model) to evaluate germination percentage of

seed corn at wavelength 400-2500 nm

Table 1 The characteristics of samples used in model for germination percentage of corn seed

ltems Germination (%)
Min-Max 62-99
Mean 82.86
SD 8.99
Number 119




Unit %

Table 2 The statistical analysis of NIRS models to predict germination (%) of corn seed by the

Unscrambler program.

Model Wavelength Pretreatment R SEC SEP Bias F N

(nm)
Germinationl 400-2500 Original 0.89 4.26 572 -0.02 17 119
Germination2 400-2500 MSC 0.96 2.63 3.80 -0.06 19 119

MSC: Multiplicative scatter correction, R: Coefficient of correlation, SEC: Standard error of calibration, SEP: Stand error of
prediction; Bias: The average difference between actual value and NIRS value, F: The number of factors used in the calibration

equation, N: Number of sample

Table 3 The validation of corn seed germination percentage (%) by using NIRS

Method to determine germination Differentiation (x-y)?
Sample Reference Method NIR prediction (y) (xy)
(x) (gemination2 model)
1 63 61.05 1.96 3.82
2 68 66.68 1.32 1.73
3 73 74.21 -1.01 1.47
4 77 77.04 -0.04 0.001
5 86 88.33 -1.34 1.89
6 89 87.63 2.33 5.42
7 92 92.77 -0.77 0.59
8 93 91.80 -1.20 1.45
9 97 97.29 -0.29 0.08
10 99 96.60 -2.37 5.75
Total 837 833.40 3.60 22.23
Average 83.7 83.34 0.36 2.22
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