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Study on Response Mechanism of Soybean Cultivars with Different Bulk
Densities to Artificial Aging Stress
LIU Wen-bo, CHEN Li-ru, WANG Rui-peng, ZHANG Jing, YAO Xing-dong, XIE Fu-ti, GUAN Xin

( Soybean Research Institute, Shenyang Agricultural University, Shenyang 110866 ,China)

Abstract; In order to investigate the effect of artificial aging treatment on seed germination and antioxidant enzymes in soybean
varieties with different bulk density, the theoretical basis for rational storage of soybean seeds was provided. With 32 soybean
varieties with different bulk densities as test materials, through three kinds of artificial aging treatment ( high temperature and
high humidity, low temperature and osmotic stress), the seed activity, cell membrane permeability, lipid peroxidation and
antioxidant enzyme activity of the 32 soybean varieties were measured and the response mechanism of different bulk density
cultivars to artificial seed aging treatment was analyzed. The results show that, without manual treatment, the varieties with
large capacity had high germination index and seed vigor, after artificial treatment, the germination index of the varieties with
large capacity decreased slightly, and the content of exosmosis soluble sugar and malondialdehyde ( MDA) in the seed leach
solution also increased slightly. Three kinds of artificial aging treatment increased SOD activity and decreased POD activity in
soybean seeds. The activities of SOD were higher in the varieties with larger bulk density, but the effects of three artificial
aging treatments on the activities of CAT were different. The ability of anti-aging and anti-adversity of soybean seeds with
different bulk density were different, and the bulk density of soybean seed had direct influence on seed vigor, germination
mechanism and physiological and biochemical changes.

Keywords: Bulk density; Soybean seeds; Germination; Artificial aging

FhF LA s A — R B RO ] Ao R, R P RRRmEY AR P RN R RIRS
MR ERAT ST SR frH2eacE  FEEMREARET, THEAERKRETWL.
P2 X b1 B — R PR, SR 36 SRR X 3 MY S R K AT B, DA TR B2 A R
BAW B, B REMFEALLSENI SKAT, RHAERL, TRAERSHFSMAE
YRR RAMSBNENARE, LR AR AR 3 R, R
ek brd R, d@ W R ZMERLEGER. 73 M AT B R BT R e
R R A IR E T KSR T AR T FIBAUEIR . JUREN B IR (40 T) iR

Y #&5 H #7:2020-10-03

E&THE : FEE S & (2017YFD0101306-04 )

F—EE (1993 —) , B fEi i, FENSH KB EFHFE . E-mail : lwbsynydx@ 163. com,

BEIREE CRK(1973—) &, Wi+, BlEdz, EEMNFREGFFIE I L@ AT . E-mail :2232316899@ qq. com,



60 N 134

(100% RH) 2k s 1~ 24k , WLAEE H DR S 7o i
T Tk e T P R 5 R /N T T B TR VK 1 PEG
(10% ) ZbBRFH, WA UL 52500 AN [) K i Ao 4
S 5 KB SCHT % B S 10 C R A XK
MR ZF AR R ZF IR B K B B R T A
A S E TN B2, AT LT 10 SCAR IR 8 188 = 0
REFT BRI o

PR A B PR R Y B PR Ol A, JE R OR
U, KRN P A O, T ELE e, A o kAR
AR HEYIAE B B T AR PRI 2 AR — R AR AL
AR P9 R SRt £ 7 R R, R B
BV NCE LI 0E7/ B S R R U R (s R DR
CAHIE (R SC 78 6 K S Rh 1% J7 FRh 5
KA B R A HGE , L Z AR T b
HRT 22T 0 R ELA I AT i A AL BT
fRAH . ABEIER 32 ARV T R R A, 204
AR K L it R R 1 BT e S N T A Ak B X Ao
T KRR35 0 AR, A PRAIE R LR B L
R B filt SR R AR LB AR

1 #MRE5FE

L1 4

ABFSERER 317 AR A, T4 T 2 B i ik
R, e A E R AR TR/ 32 AN K E
Fifr, 235 11 AN KRS R 10 A v 25 3209 o Ao
PLE 11 A/NEEA A,
1.2 Rt

RIS T 2016 AFEFE L BHAR M K 2=l 1 7 I
SRR E AT, X 32 ANRA A T S s A R
FENT R, 5 B E L SF A R, 15 B 35 5] — 3K
AT XTRCRERER 2R ik5e . 3 A T2kt
FE: (1) S5 (40 °C) =592 (100% RH) b 3 - 5 46 iR
FRWZEL 40 £1 C AR K HER, KT
W5 AR T, A0 72 b f5, W E R EREE
(2) 10% PEG-6000 % i35 iy 18 4k #4 . i ;| PEG-6000
B, RO E TEER T A EEKE N 10% , 43
12 h, WPk /AT R ARN ES . (3) K
(10 C) Ab3 Ffh 745 TR AV T, H 70% FeK &=
B EE T 7F 10 CAGR TR 7 d 5 #F7 & 27 ¥
i
1.3 MEmMBSAE
1.3.1 #FRFAmER BREFFAE2 CHK
RN TR PR 1T & 2RI,

S0 pifhFA 1 4,3 RER, DMRAERKZSNEZF,
FRICE A L, LIS 4 R ZFBOTRE L 275, L
BT ROERFHOTERTF R, RFH K 6 =
X (Gi/Dr) VA, Gr RS « K& ZEER, D S AH N 1Y
KRB
1.3.2 REHTEE BER—EERGOWBKE
(1 LAESR) @ fEam R g3, i H 5 4R
YA B 7 — AR P, RS FRIGX 2E R G R 119
HfE(m) , B KEMFEESEENE 3 K,
P, KGR T % E A p = B
HE RTEtE, ST AR AL AL SR H B B B ik AR
P R R B ke i A SRS A by, o o R
HOhEEA/NEE 3 2,
1.3.3 #FTiEtkssgt IS0 mg HEM, A
4 mL 80% JG/K 2,15 ,80 °C /K5 40 min, 250> 30 min
(3000 remin") B30k, HAR P in 4 mL 80%
FK Z. 1, 80 °C 7K ¥ 40 min, #.0> 30 min (3 000
remin ') AIEFIR B, HEA T 10 mL, BUG
K BRI 1 mL, i A SRR 5 mL, 78 90 CAR
¥ 15 min, 76 K 620 nm LhgE""
1.3.4 #FAH=—8(MDA) &% ZHEEAAEN
[y 0 5 R AR MDA (1) &5
1.3.5 ®p&k SRS rEE KT
Fift 7 bt ST 4 i ARl (SOD) | iof % AL 4 il ( POD)
A S AL B (CAT) 4%
1.4 HESH

K H Excel 2010 &b %4 , i FH DPS v7. 05 4K
4707 25007, SO EE R P E + bR
(x+SD),

2 HBRESW

2.1 AEEMHNEERE

FE 1 alan, (Y 32 4~ Sh Rl iy 25 B i L R
673 ~722 g- L', ¥HAH 3 %K. (1) KEHE A
AR, AR =710 g- L' (2) PR E 45
10 AR, 25718 700 ~709 g-L7', (3)/NAT .0
11 A Fl A5 <700 g- L' H RAE PA
BHVNAE 3 KR EFF 25 5 5 R 5 2
SN92-3 10624 4 4 028 , 75 1 43 | bb - B 15
1.0% 0. 7% F1 1. 0% ; 75 5 e /Ny 43 & DAk 12,
1062-15 Fi - 8157, 25 1 43 51| L FHAF-S4{EAK 0. 7%
0.6%f2.7% .



1 RSP A [] 25 TR Bl AOW N T8 ARl ) O ML T 52 61

®1 HRAXERMAERELBIS

Table 1 The bulk density and the type of the tested cultivars (g-L7")
Al A %Al % sl Al
Bulk Bulk Bulk
Type Cultivar Type Cultivar Type Cultivar
density density density
A% 92-3 #5028
KEH 722 R 10624 709 INRH 699
Shennong 92-3 Dongdou 028
Large bulk Medium bulk Small bulk
density WA 953 density A 94-10 density
718 709 1062-1 698
Shennong 95-3 Shennong 94-10
Az 04-1 e 04-3
SD93-5388-1 718 709 697
Shennong 04-1 Shennong 04-3
33 LH 20 B33
716 707 696
Jing 33 Liaodou 20 Jindou 33
57 kA 04-2 E.94-2
716 704 696
Jing 57 Shennong 04-2 Fu 94-2
hE45 #7555
715 703 1036 695
Shendou 4 Tie 7555
IF 8330-6
1003 715 1062-18 701 694
Kai 8330-6
I 59 w74
1027 712 700 691
Jing 59 Jing 74
T AL Pk 03-35
711 1034 700 687
Hedesong Shennong 03-35
#}302-2-1 phk 03-3
710 1062-15 700 687
Dan 302-2-1 Shennong 03-3
kA 12 #F 8157
710 673
Shennong 12 Kai 8157
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Fig. 1 Germination rate of soybean seeds with different bulk densities

under three artificial aging treatments
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Fig.2 Germination index of soybean seeds with different bulk densities

under three artificial aging treatments
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