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Abstract; Characteristic Terahertz ( THz) region closely related to corn seed aging were screened by
using THz time domain spectroscopy technique and moving window correlation coefficient method. There
were three different varieties of corn seeds selected and processed by artificial aging forOd, 1d, 2d, 3d
and 4 d. The embryos and endosperms of corn seeds samples were isolated and pulverized. THz
absorbance spectra (0.2 ~80 ¢cm ™) of the powder samples were collected by THz time domain system
and attenuated total reflection (ATR) accessory. The moving window correlation coefficient method was
applied to screen the characteristic spectral regions which were sensitive to seed aging. After comparing
the parameters of the moving window correlation coefficient, the window width was determined to 10 and
threshold value was 0.3. According to the result, the selected characteristic spectral regions showed
significant differences among different varieties of samples, which indicated that the seed aging process
was greatly affected by the variety. However, there were minor common regions in the same aging stage
which were mainly concentrated in 60 ~ 80 cm™'. It was showed that the similar components were
changed at the same time. Due to the selected characteristic spectra of endosperm and embryo at the same
aging stage were different, it was showed that the endosperm and embryo had different physiological
changes during seed aging process. The experiment result indicated that THz time domain spectroscopy
combined with chemometric method can be used to characterize and detect the dynamic changes of corn
seed aging rapidly and macroscopically.

Key words: seed vigor; Terahertz time domain spectroscopy; characteristic region; attenuated total

reflection; moving window correlation coefficient method
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Fig.3  ATR spectra of Zhongdi 77 corn seeds at different aging stages

[ =&k B B iR it 4 AFAE AR I 2 5+
1.3 BmEOEXREE

Foshtid LA 56 R AL 2 e — Rl T30k
TR AR LB 7 vk . R T B T ARARLEE LREC Y 2 4%
itk FERE— R sl T DR A S R AL A
B XF R O GR 7 B AEE, AT AR 2R s A o
FEE, #52 OB — X AAATE 22 5, WiZ X
B A S Bl AH 2 R EOKE B B T % Je 2 47 se AL, )
AR AR OC R ECER 1, H T E P
A AR G ZR BT AT LR 5 S S 1845 S B BT (1] f e
AR B, A SCER SR Z N R 3l B 1A ¢ R B0
HEAO~1d.1~2d.2~3d it BPeissdsn s
A, 38 o 5L TR 41 9 R OC 2R 50 R i v 5 2 AR A
KM URGE X, Ge T K AR AL A D AT AP) AL R R
P24 FE s 1 s8Rk

2 RO

K 8 2 B 1 AH ¢ R EOE A AR LB & LB Bt
(0~1d.1~2d.2~3d)HXRE, HHNE A
K ZR B ARG ZR B I, D)3 BHZ0ME OC 3R B50%T 17
(1) THz 3% X 7 11 52 2 AL B TR Sl s ma oK i e 15
S A DX ] DU 2 S B~ A il A s A AR A i e
fEFE X,

2.1 E-TFrtiE 5l E KA AR A X 2R H0E E R AT

WS R aE DR BT EES
B, B YR/ NS R B B 2, AT RE R B
ZA G MRS T S 800 < O RRAE I B % 1l
KW shid th, 5 B RFFIE R BE B . &l st

B R, B B H SERE S 10, LA i 77 EOKFR
B NT A0 ~1d FFIR ATR WSS 935 50 2
FIARSC 2R XN 4 Frs o SEse i s A R B
0.3, MIAHSC RBUNT 0.3 X0 A9 1E X 6 1 E) Ry 32 2
PR TR BB A RFAE 1S X TH]

10

fé 02l v ) ' B

= o2
—04L
_()A()>
04 50 100 150 200 250 300 350

AR
B4 77 EXRFFRIEEZML O ~1 d B35 N
B

Fig.4 Moving window correlation coefficient diagram of

Zhongdi 77 corn seeds embryo between aging 0 d and 1 d
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Fig.5 Characteristic bands diagrams of three kinds of corn seeds embryos at different aging stages
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Zhongdi 77 corn seeds endosperm between aging 0 d and 1 d
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Fig.7 Characteristic bands diagrams of three kinds of corn seeds endosperm at different aging stages
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