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Seed preservation is one of the most effective and safest ways to retain sources of plant germplasm.
How to check changes in seed viability rapidly and accurately at a micro—scale is a major issue in research
facilities for preserving plant germplasm. With the GSH redox potential ( Eiscpesy) — differential
scanning calorimetry analysis ( DSC) electron spin resonance ( EPR) and a non-invasive micro-test
( NMT) we studied the variation in the pattern of seed viability for Caragana korshinskii under artificial
aging. The results revealed that the seed vigor index decreased more quickly than the germination
percentage under the aging conditions of 50 “C and RH of 50% . From regression modeling we found that
the precedence of four advanced technologies was EPR > NMT > DSC > E /20y 10 terms of the rate of
germination. Based on the vigor index the precedence was NMT > E ¢ /ocsn = EPR > DSC. NMT is most
suitable for detecting seed vigor while integrating the fitness of seed germination and vigor index as well
as considering that these technologies are non-invasive to seeds.

Key words Caragana korshinskii; glutathione half-cell redox potential; glassy state; molecular motion;

non-nvasive micro-test

1 2014-01-02 1 2014-04-23
948”7 (2011—4-54) | (201104024) .
: o Email: lijiaguo2011@ sina. com 100083 35

o Email: wxf801@ sina. com

. http: //j. bjfu. edu. ¢n; http: //journal. bjfu. edu. en



16

37

12

3-7

( Glass+o-iquid transition temperature T,)

o
g

3

( Electron paramagnetic

resonance( EPR) spectroscopy)

( Typhaceae)

Tg
4 5
DSC  EPR ( Ulmus pumila)
( Zea mays) ( Carthamus tinctorius)
( GSH) ( GSSG)
Kranner  ° 13

E(}SSG/Z(;SH
50% EGSSG/ZGSH

( Non-nvasive

20 mV. Xin 7

micro—test technique NMT) ( Glycine
max) . ( Triticum aestivum) ( Brassica
campesiris)

8-9 (

Caragana korshinskii)

E .sscnesu~ EPRL DSC.
NMT 4

1.1
2011 7. 8%
92% 51.4 g -20 C
( OPT) .N- ( NEM) .
( GSH) . ( GSSG) .
CP ( 3-carboxy2 2 5 5-
tetramethylpyrrolidine -oxyl) Sigma
1.2
1.2.1
(RH=50%)
50 C o
“s” 0.20% ~
50% 80%  100% o
v - 50
2 (90
mm) 4
o 10d . o
= / ) x100% (1)
(GD) = Y (6/D) (2)
(VD) =Gl*m (3)
D, G, D,
m o
1.2.2 Ecsscinesn
Seal o

50 mg PVP 2 mL



1 ;4 17
6 o
2 mL (0.1 mol/L HCI 0.5% Triton
X-00) 20 min 14 000 r/min 4 C
15 min. 100 pL 2
PCR 5
GSH 0. 04 mol/L NEM
GSSG . GSH
0. 1 mol/L Na,HPO,-0. 005 mol /L. EDTA
( pHS.0) 100 ; GSSG 0.1 Locp EPR
ol /L NaOH 0 . | mg/mL OPT— Fig. 1 StandarAd E?R spectra of sef-:d embryo of
C. korshinskii axes labeled with CP
30 min
334 nm 422 nm 3 0 ( NMT-YGH00
GSH.GSSG o Egsscroosn E = Younger USA LLC  Amherst MA01002 USA)
2 O 2 o
Eo—%ln(gsgé T R ’ (11)( )
F E, = —240 mV. d (1) 0,
1.2.3 T, (¢, C,) Fick 0,
5
48 h( e
) —== 0,/ILO, #fthL#% Microcleetrode
6 ° (DSC * O/H,0, 4 F Malecule
2910) ' 0~90°C i Unit: pmol/(m?-s)
10 °C / min.
T, 2
1.2.4 S
Buitink 3 o =
2h )
2 NMT 0,
cp (1 mmol/L) 45 min Fig.2 0, molecular flow diagram while checking
200 mmol/L K, Fe( CN) ¢ 15 min the seed viability of C. korshinskii by NMT
3 mm 1.3
( Bruker X-band EPR spectrometer E-500) Excel 2007 Spss 16. 0 Origin 8. 6
cp LSD (P <0.05) .
6 o 3400 2
G 180 G 60 s
0.8G 100 kHz 0.1s 2.1
9.35 Hz 2 ~20 mW, 50C 50% 45d
(w (S) (w/ “s7
S) ( 3). (0 ~16 d)
(1) W/S ( 12%) 16 d
CP o 33.d 80%
1.2.5 19% »
Xin . 16 d 3.52 1. 66
3h 10 min. 52.8% o 33d

30 6 min



18

100+ -14.0 Or
s
‘§ 301 a Germination rate 13 -0.05F 45d T¥=49,44 R
g o= IR T i Dol BT
g Vigor index = 5 ) o d T,=51.76 °C
=1 L B = = [&
z 60 24 5 S -015 e
£ s & 7= ;
g K ‘ 5
g 40+ 11.6 ﬁ = -0.20F
& o =
|20 0.8 =
4 ~0.30}
0— ' 0 -0.35 .
0 10 20 30 40 50 0 15 30 45 60 75 90
B REL Aging days/d LS Temperature/°C
(P<0.05) o Low-case 5 DSC T

alphabets in the Figure refers the significant difference ( P <0. 05)

the same convention for all Figures.

3

Fig.5 Change of T, and its DSC spectra of C. korshinskii

seeds at different aging days

Fig.3  Germination and vigor index of C. korshinskii seeds

at different aging days
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Fig.8  Correlation between germination of C. korshinskii seeds and Egggngsn T, W/S and O, influx
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