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Abstract ; In this study, the hybrid strain( F)3060 selected for salt tolerance generation by generation from the cross combina-
tion ( Glycine max,Lee68 cultivar X Glycine soja,N23227 population) was used as the male parent,the Lee68 was used as the
female parent or recurrent parent,the backcross combination ( Lee68 x 3060, named as C) was configured, and several single
hybrid strains( BC, F, ) were obtained. Using these soybean materials, their salt tolerance was evaluated with parameters inclu-
ding the salt tolerance coefficient, relative growth rate and dry matter accumulation. On that basis , the salt tolerance mechanism
of one fine strain was investigated with parameters,such as the relative electrolytic leakage, thiobarbituric acid reactive sub-
stances ( TBARS) content,, Pn and the maximum photochemical efficiency of photosystem I (Fv/Fm). The results showed that,
under salt stress,the salt tolerance coefficient,relative growth rate and dry matter accumulation in C3 and C10 hybrid strains
were obviously higher than those in their female parent Lee68,and almost be equal to or more than those in the male parent
3060 strain, especially the C10 strain displayed the most. When compared with their two parents, the increase of the relative e-
lectrolytic leakage and TBARS content in roots and leaves,and the decrease of Pn and Fv/Fm in leaves of C10 seedlings under
salt stress were distinctly lower. Moreover, the relative electrolytic leakage and TBARS content in roots and leaves of C10 seed-
lings under salt stress were not significantly different compared to its control. So,the C10 hybrid strain could be considered as
one excellent salt tolerant soybean germplasms for future study.
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seedlings of the hybrid strains and their parents of C backcross combination under 120 mmol-L "' NaCl for 10 d



596

W

i

A S 4 1)
- =
S w0, " 2 100, B
Q >
g OControl M NaCl ,_48 Ocontrol MNaCl
ws 8} s 80r
g B
0 £ = "eE o
®g 60F el r
L . g a
&= O S}t —
T E 10 F be E E 40 L n
g E = be be c be
'_':‘:_ § 20 | d cd cd % ° 20 |
=g 3
2 T
2 0 o
'%3 Lee68 3060 C10 e Lee68 3060 C10
= 5] o )
KEH#MAE Soybean materials E KEHME Soybean materials

3 120 mmol-L™' NaCl {8 10 d J§ C AIXHEERHREREEAME
R(A) Filt (B) RiEXT B ERSRENTL
Fig.3 Changes in the relative electrolytic leakage in seedlings roots( A ) and leaves(B) of

the hybrid strains and their parents of C backcross combination under 120 mmol-L ' NaCl for 10 d

= A E B

= 50 LTL 25
e i Dcoerl. el i 0 OControl M NaCl
IS .0 b d1g
§§ 40 %E 20
=) k=
X 3 - X 5 I
gg ¥ @
o Bs
gg 20 g@ 10 F
2= 25
25 o z= 5|
12 12 G
=ie il
f 0
% g 0 £E

‘é Lee68 3060 % Lee68 3060

] S

KEHMEl Soybean maerials KEHMEl Soybean maerials

B4 120 mmol-L~" NaCl 8 10 d j5 C I AEERHKAREFEARLER(A) M (B) f TBARS KL
Fig.4 Changes in TBARS contents in seedlings roots( A ) and leaves(B) of the hybrid strains and

their parents of C backcross combination under 120 mmol-L ™' NaCl for 10 d

A B
16 OControl M NaCl 1.0 OControl M NaCl
a a a b a a a
L b
b % 0.8
SRR = .
. e il |
%NE . ﬁ &E 0.6 c
4o -, &
Bo :,é = 0.4 }F
& 5 B
s 1 z
[ £ 0.2 f
0 0
Lee68 3060 c10 Lee68 3060 €10
KEM¥l Soybean materials KEHME Soybean materials
E5 120 mmol-L™' NaClffi8 10 d [ C X HEAERKER
HEARHDEIR Pn(A)F0 Fv/Fm 8 (B) B
Fig.5 Changes in Prn and Fv/Fm in seedlings leaves of the hybrid strains and
their parents of C backcross combination under 120 mmol-L ™' NaCl for 10 d
. fg—Fbag HI 7L 3060 bR R AR L) R
| AN IA Tt R BB K EL Lee68 i Bl 5 87 A K

FEIEATR TP O A 7 Seii g 23227 RN ORBUTILN R ) A, i i 5 A
fiﬂzif’lﬁz/\$2|§ﬁ”‘}: e G S A Y Tk ERVETE BE 1S B 1Y i SR 2R 32 JE AR &R
FIZE3E 2 B AT 2R S AR A B B Mk TEAR AR ARFRL i 5 7 18, i bk R AERL A 5Bk

AL KT Lee68 AHALL, ¥ (A A VLR, (H B R AR



41

2 e A5 AR K RN A R Rl 52 5 AR 0T v S T 597

I A ARG, SRR IR & 155 fd e , AELAR B ST PR R
200 LIIRIE R T Lee68 b 4 0] 35 A B BE A
B & A1 22 41 45 (Lee68 x 3060, 45 C) , % H: 19 4~A
A e ARk & (BC, F, ) SR i 6 2 9 26 A B b 238
PE SSR FRic 4 (ORI ) L3015 7 A B RAR
BEZR (C2.C3.C9.C10.C12.C13 .Cl4) fERARMFI
e v S S <2 007 N [ NS % S A 0 6 S e T
PR NS E AR b, v 0 3 R AR W B 28
AR bR Z —, T 6 3 BOE B, R it 6 e
5O AR SCRFST A SR R AR R A R, €3 .C10 45
Je AR 2R 1 1 0TS 1 2R 25 A X AR K BOR AT
JAR B AR AR S W 0 5 TR Lee68 , 237 53
1 ACA 3060, C10 BRA S Mo (K 1,2) o fEIEE
it b, AR FBiR60 7T AR 240 R0 5 A ROt B AR
B B, XL Rt R 5 AR C1O Bk R 1t 6 i) Az AL
HHEAT T Hr AR, 5 HBUE (Lee68 3060 ) AH
It,120 mmol-L ™" NaCl if38 10 d J§ C10 ¥k R40 T
AR R AF X FL i S5 92 T 25 A 8 L 22 R 5 g
Y i) TR, Kk B P fD Fv/Fm B A A
R T S A0, EL AR B AE T A AR A 55 T 2
AL L2218 S i ) 3 i 5 O BB A L, 22 = 3
Kik W EIKF-(E 3,4,5) kit — AR I
U9 1 ik I8 28 2R 48 R AT i 3 P bR i 4G
A, C10 BRAEFTH T — IR AR R B AR KB
TR AR K 2 T P 1) 4 st A AL T N 2 i
FIEEREH A (R) MIER KER MR, Xt
T L SSR 43 F A iC 4 AR F 5] By i £R AR I 25 A
AP IR bR A S A, SR TR S LB AR K T AR 2
i A 2 R v o 25 5 5 PP Y O R R A AR
Mo KHIFRE S % Fh 55k 7R - C10 BR 2R A9 bk = ik
FRTRCE, Bk E AT RGEZ (8] BB Rk
JERFIFFRLE A 2R M THF i — P R, A5 5
T o HHE R 52 5 [ A2 YA 221 S B

S 3Lk

[1] Ashraf M,Foolad M R. Roles of glycine betaine and proline in im-
proving plant abiotic stress resistance[ J]. Environmental and Ex-
perimental Botany,2007,59:206-216.

[2] Bhatnagar-Mathur P, Vadez V, Sharma K. Transgenic approaches
for abiotic stress tolerance in plants retrospect and prospects[ J].

Plant Cell Report,2008 ,27 :411-424.

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Munns R, Tester M. Mechanisms of salinity tolerance[ J]. Annual
Review of Plant Biology,2008,59 :651-681.

BEhkn. hE R w AR R R S RE[T]. R,
2008 ,45(5) :837-845. ( Yang J S. Development and prospect of
the research on salt-affected soils in China[ J]. Acta Pedologica
Sinica,2008 ,45(5) :837-845. )

Phang T H,Shao G H,Lam H M. Salt tolerance in soybean[ J].
Journal of Integrative Plant Biology,2008 ,50:1196-1212.
TR 7 PR 2. A 35 S M U4 1 O 5 b R e 32 s AR T
M A VRS REAL AR BT T [T ] H U 24 41,2010,
32(1):77-82. (Du L L, Yu B J. Analysis of salt tolerance, agro-
nomic traits and seed quality of Glycine max ,salt-born Glycine soja
and their hybrids [ J ]. Chinese Journal of Oil Crop Sciences,
2010,32(1) :77-82.)

Zhang X K,Zhou Q H,Cao J H, et al. Differential C1~ /salt toler-
ance and NaCl-induced alternations of tissue and cellular ion flu-
xes in Glycine max, Glycine soja and their hybrid seedlings|[ J].
Journal of Agronomy and Crop Science,2011,197:329-339.
JRLLE AR A, A5 KR g THEAR Il 32 A R it b
BABRISELT]. > TR E F,2005,3(5) :716-720. (Zhou H J,
Mu J X,Zhao S J, et al. Genetic analyses of salt tolerance in an ad-
vanced backcross population of rice[ J]. Molecular Plant Breed-
ing,2005,3(5) :716-720. )

SH. R T Glycine max) 58 A R EL( Glycine soja) Z3C 5
AR AR BAL 5 R RL i B B FE [ D ] B R 1 AUl R
#,2005. ( Zhang Y. Salt-tolerant mechanism and seed quality of
offspring gained by crossing Glycine max with Glycine soja[ D].
Nanjing: Nanjing Agricultural University,2005. )

E o br N I S O b S L B U NIER H NG b L
AR BHUE Y - [A] TREFIBEALY 34 275 DNA B[], Y
#2,1997,39 (1) :3442. (Wang H X,Hu Z A,Zhong M, et al.
Genetic differentiation and physiological adaptation of wild soybean
( Glycine Soja ) populations under saline conditions ; isozymatic and
random amplified polymorphic DNA study[ J]. Acta Botanic Sini-
ca,1997,39(1) :3442.)

Vannini C, Locatelli F,Bracale M, et al. Overexpression of the rice
Osmyb4 gene increases chilling and freezing tolerance of Arabidop-
sis thaliana plants[ J]. Plant Journal ,2004 ,37 :115-127.
AHEAS, VER S, SR FT, 45 AW AL 8L B SE 1k i et
[J]. ¥y BR2E T8 IR, 1994,30(3) :207-210. (Zhao S J,Xu C
C,Zou Q,et al. Improvement of method for measurement of malon-
dialdehyde in plant[ J]. Plant Physiology Communications, 1994,
30(3):207-210. )

Y 2T, TR B I B R K BC, Fy UK R R &
B ERE BT[], v I B 2 4, 2006 ,28 (2) 1722, (Li
Z,Li Z,Yu Z. Studies on the salt tolerance of Elymus dahuricus
Hordeum brevisubulatum and their BC,F, lines at seedling stage

[J]. Chinese Journal of Grassland,2006,28(2) :17-22. )



