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Effects of seed soaking with soybean isoflavones on soybean seedlings under

salt stress
WU Yumei, ZHOU Qiang, YU Bingjun "
College of Life Sciences, Nanjing Agricultural University, Nanjing 210095, China

Abstract: Soil salinity is one of the major abiotic stresses that adversely affect crop productivity and quality. The pathways
for improving plant salt tolerance may include salt hardening, chemical regulation and genetic engineering breeding.
Soybean isoflavones are one type of natural and bioactive metabolites that synthesize and accumulate in seeds and leaves
during soybean development, and often function as an important dietary constituent in human nutrition and health
protection. In general, the contents of soybean isoflavones in seeds of Glycine soja are higher than those in Glycine max, and
the contents of soybean isoflavones are positively correlated to the salt tolerance of soybean plants. The exogenous
application (such as seed soaking, solution culture and foliar spraying) of some bioactive substances (such as calcium ion,
ABA and polyamines) is a kind of simple and effective approach to improve the plant stress tolerance in agricultural
practice. However, the effects of seed soaking with exogenous soybean isoflavones on soybean seedlings under salt stress
condition and its physiological mechanisms are still not reported up to date. Daidzin and genistin are two major components
of soybean isoflavones that accumulate in seeds of soybean. In this study, the Glycine max N23674 cultivar, the salt-born
Glycine soja BB52 population and their hybrid 4076 strain (F,) were used as the experimental materials. The hybrid 4076
strain (F,) was selected for salt tolerance generation by generation from the cross combination of N23674 x BB52. The
effects of seed soaking with exogenous soybean isoflavones (0.0l mg/L Daidzin or Genistin) on the leaf salt injury,

photosynthesis, Na® content and Na®/K" ratio, activities of reactive oxygen species ( ROS) scavenging enzymes and
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contents of endogenous soybean isoflavones were investigated. The results showed that, the treatments of seed soaking with
Daidzin or Genistin could all significantly inhibited the increases of relative electrolytic leakage and content of thiobarbituric
acid reactive substances (TBARS) , and the decrease of net photosynthetic rate (Pn), reduced the Nacontent and Na*/
K" ratio, and enhanced the activities of superoxide dismutase (SOD), peroxidase ( POD) and catalase ( CAT) and the
contents of endogenous soybean isoflavones in leaves of the NaCl-stressed seedlings, and therefore displayed the alleviated
effects on soybean salt injury, especially for the salt sensitive Glycine max N23674 cultivar. So, the treatment of seed
soaking with exogenous soybean isoflavones ( Daidzin or Genistin) is able to improve the salt tolerance of soybean seedlings,
which is possibly reached through the maintenance of leaf photosynthesis, increasing the contents of its endogenous soybean
isoflavones, enhancing the scavenging ability of its ROS to maintain the cell membrane integrity, and regulating the
absorption and transportation of salt ions to reduce the ionic toxicity. Thus the seed soaking with exogenous soybean
isoflavones may be a usable approach to enhance the cultivated soybean salt tolerance in practice. The above-mentioned may
provide the theoretic basis for the research of soybean isoflavones in chemical regulation of soybean salt tolerance, the

breeding of salt-tolerant soybean cultivar, and the utilization of saline land in the future.

Key Words:; soybean isoflavones; seed soaking; salt stress; Glycine soja; Glycine max ; hybrid
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WHBCHI 9 130 mmol/L NaCl #5555 (NaCl) ; Heg2 ¥ 1/2 Hoagland % 35 BCHIAY 130 mmol/L NaCl ¥ ¥ i/
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Fig. 1 Changes in relative electrolytic leakage and contents of TBARS in leaves of salt-stressed soybean seedlings by seed soaking with

soybean isoflavones
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Fig. 2 Changes in Pn, contents of chllorophyll and carotenoids in leaves of salt-stressed soybean seedlings by seed soaking with

soybean isoflavones
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2.4 KOG 5T AR AL BT ER M0 TR 54 T e ST I T 1 5

MK 3 KRN 28 130 mmol/L NaCl EWALFE 6 d J , M 48 B AL ) B AL B ( SOD ) 1 P 45 o xof HE 1
RN, ZAMNR K G AT SR R TFR F AL B AT NaCl B R 3 BB SOD Jif 4k 22 g b7, Horp
T 6 P A Xt 583 R R 5 K 5 N23674 (R FP AR AR AT R A 4076 Bk R 1608 S I . (/& 4) . b T 3 # Rk
POD i P3G B 0 25 T R, 22 SMIR R G Bl e R AR iR P A 3L #0A Fir i &2, He v N23674 il AT 4076

http ; //www. ecologica. cn



22 1] RESR 4. KT S EER AT ER 0 K G4 A A BN 6673

O B NaCl @ NaCl+D B NaCl+G
40 - 10
a a
b 08|
a
g a g b
2 b . - 06 a
w8 ¢ L b c
P4 <
é S5 04 ¢
Q Z
(&)
2 02
d d d d
N23674 4076 BB52 0 N236e74 4076 BB52

Soybean materials Soybean materials

B3 XEFEMRWEAREXESHEERLME TH A Nat 25 Na*/ K EHNEL

Fig. 3 Changes in Na* contents and Na*/K™ratios in leaves of salt-stressed soybean seedlings by seed soaking with soybean isoflavones
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Fig. 4 Changes in SOD, POD and CAT activities in leaves of salt-stressed soybean seedlings by seed soaking with soybean isoflavones
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iR (LR FRE A0 A BT AR S NANR R R e N R S,

PP R GRS A 2 10 R 5 R (0. 01 mg/L K T s gLk AR TR ) S5 I Fh b B X5 ] I 35 40 41 26
JEiR 3 R A ) R T 40 I F A R FL i B 1235 2R TBARS & 1 19 b FF et 4l R 0 T W, H b vl i R e 55 1
FHE KT N23674 AN BB (B 1, B 2) . XS5 MG E b T RS 4 A KA A — 3k
PRI, AINIR AR 00 S B ) (R SR A ) 12 ol Ach L 1 O S 8 3 T < A T 25 553 1 K 9 i A it R BB 7, B
G HER O

AT BT EE BEPhaE AL S IR R A E A E R K Nat FE R
DL Na*/ KB R Al i Al AR T £R 1 0 PR bR . AR, 48 2 Fh MR K & S5 B IR Al Ab B 3] e 2
FEARER A R 3 BARR ELNET I A Na® & &% Na'/ KA, Hod i Sh v 55 iR 15 K 5 N23674 5 il e i 45k
(B 3), XU SMIR R 5 5 i AT o Ak 28R ] 4 8 Tl 6 R 0 4 v R 9 1 s - I R e a2 i

FER G BT 2 R AR SRR b PUAAL VR LA 2 200G . YRR RN R S o vl CRAP O s i 3t
Z R AALIA 5 R A I T A0 M B A R K G T E A A R EE R G A B B R IBUE
PP AT 35 S SRS A0 A 7= A B S A 2o S S (CAT) 2 R AR AR AR RN T K o 5 TR 1) B AR
F AR [ S, B K U CBRH-7919 M A1/ B ML CML- K562 4 LS 58 1 50 | 4%
FWIR G R B 3 P E AL AR T PE 10 500, 1 mg/L KRS SFHER (& 80% 19 Tl FHFL A
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