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Response of the Population of Wild Soybean ( Glycine soja)
in the Bohai Bay Littoral Bestriding Tianjin and
Tangshan Areas to High Salinity Soil Stress

XIAO Xin-hui, LI Xiang-hua, WANG Ke-jing
( The National Key Facility for Crop Gene Resources and Genetic

Improvement/ Institute of Crop Sciences,Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract; The exploitation of crops with salinity tolerance is significant for the agriculture. Total 895 individual
plants of wild soybean were collected from the littoral population in the Bohai Bay region bestriding Tianjin and Tan-
gshan areas. The tolerance identification was carried out with three experimental treatments. The results showed that
there were a series of salinity tolerant individual lines of different intensities at various growth phases in the Jin-Tang
population, suggesting that edaphic ecotypic differentiation existed in this population. At seed germination, there
were three kinds of lines for germination ability: germinable (high-tolerant) ;germinable at a reduced level of salin-
ity stress; incapable ( sensitive). The growth of plants at earlier stage was worse inhibited than subsequent stages.
The damaged degrees of morphological traits in the population showed as the order: overground dry weight, yield,
seed number per plant, 100-seed weight, and harvesting index. The coefficients of variation in traits between
lines was ordinal yield, seed number, pod number, harvesting index, overground dry weight per plant, and 100-
seed weight. The Jin-Tang population had high levels of edaphic ecological adaptation and edaphic ecotype with
high levels of salinity tolerance, which was expected to become useful in developing high salinity-tolerant soy-
beans.
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Table 1  Collection region and the number of wild soybean

RE®REH
No. of lines
collected

WX

Collection region

R4 B

Ecological environments

P33 259 Hps T8
PR:E 1 151 the
XEXH 56 R
b= 8 56 FE H#HK
KT 56 F2
L i i 317 s E¥ K
&t 895

1.2 RBAHZE

AR E + B E R R E G KA THREBK
MERAL, L EEEWERN 3% (KEK),
pH7.8, Bt AR ABEBAEMELERE LA, R
AREEEARK, EEMEREI M,

A2 1:2EHM T ERERERH (BB 35em x



292 H Y # R K ¥ # 11 %

% 30cm BMRER , BAKA 3k B L), B MK
EMM A&, BB N F(FEXEHEARS
Bk, B Fh AT Fh B R M5 A ) , 3Lt #E A 895 & (Hk
). #Z2L.FEBIESEMN, 2RMLIEARE
BEM(LEERS~7TdREHE, 1 ARk
HHAEIOHRA BHOTEER LB SR LE
(EBIEALE T TFHERLTHER, B
RAREAEHE L, B R R AKH TR E
EA). 5A2 HEM BHESNMT, SRLE
CK: KH AR M 895 & (H%R) , BHANLFE
PR HhW - AR AR, AL 1 Fixf B4
BYES A 14 BB, FIR KT R & A 30
FETEMBESSHB L ARERBHMNE, &
RS2 AL BES RA T,

i 3 AMEBERTER 4m AT 188 KB
FRBUHE T 36 (P B Rl B2 B A M B 22 B 52 BT
), RABE REZLHWEBEFLEI ~5dH
1R, BREERKEREER BN KE R
HOAE1MGE2 B HRAERBHALR),
REAM T RERRFEE,

1.3 g MESHIT

HEEERNMEMCBERETRAL &F
SERFIE T F, MEICRTEGE B S E, W
BEEMER FETHB REEKEKE AKE
ROAKRER BN AR R . BKRTYE.
WRER(EH=B/HUETYRE). BMKER
Frag i mEEBRRER (&) N B AW E K ¥
WE(FEHRE -5 BRA%), HEERIT
MIAGHERABRSERFENE S E(AN
FIBMABEELE), kRERE MR HN
Fr- B, ST RGN — 5 [E] BRI ] P9 5E T Bk
RA)HMKAENFERR(FE) W HE, A
SPSS16. 0 B HEATH I 47 o

2 H5REHGH

2.1 HBEFHEDS

EHLEAET 2 IPRFREXBRMAHH
FARERRFWT , EHME 20d LT,
HHEATHEERRE2, 85 HEKTHhESE
W EE L 1)A 625 B F(69.83% ) i,
270 R R (30.17% ) B A K, 270 R BB R
HOTELEB I EEHFHLBR(LE2), E8F
92 HRE(34.07% ) i, 178 Bk R AR A BEH i o

£2 EHEBETARLBOHERRER

Table 2 Percentage of lines for emergence
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Treatment  No. of lines No. of lines for emergence

HE(%)

Percentage

AbEE 1 895 625 69.83
AbE 2 270 92 34.07
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Table 3 Response of mean plant height to the high level of saline soil at vegetative growth and maturation period

#HE27d 5 59d i %]
pm 27d after sowing 59d after sowing Maturation period
Treatment
HRK BRE (em) ZEREB(%) HRY H#(cm) EREB(%) HKREX HKE(em) ZERRE(%)

No. of lines Plant height cv No. of lines  Plant height cv No. of lines Plant height cv
i3t 317 13.4 £ 10.9Ab 81.34 226 107.1 £35.8Ab 33.43 — - —
b7 2 — — - - - 24 266.2 +57.9 21.74
3 H CK 317 40.7 £13.3Aa 32.68 226 236.8 £19.8 Aa 8.36 - — -
M1 88 15.8£11.7Bb 74.05 88 130.0 £32. 0Bb 25.15 88 260.7 £49.6 Bb 19.04
B R
TR T 88 41.3+£12.0Ba 29.06 88 234.9+18.6 Ba 7.92 88 321.6 +21.2 Ba 6.58
pog:id

F—FMREAEFBERHEEE a.b XRERIED 1% 8 £ KF, FH The same capital letters imply the reciprocal comparison between treat-

ments and controis,and the letters a and b indicate significantly difference at 1% level, the same as below
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Table 4 Mean growth rates at early and medium vegeta-

tive phases under the high salinity soil

BAY EHEREL (em/d) EFEK P (em/d)

:E ftmem No. of Seedling vegetative Medium vegetative
lines growth stage growth stage
31 317 0.64Ab 3.16Ab
XM CK 317 1.94Aa 6.54Aa
W1 RBEKER 88 0.75Bb 3.57Bb
BBBEAME 88 1.97Ba 6.59Ba
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Fig.1 The changes of mortality rate under a 3% salinity
soil for the Jin-Tang littoral population of wild
soybean in the Bohai Bay region
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Table § Number of lines for flowering and maturity under the high salinity soil
J¥ % Flowering BB AR Total harvested lines
e BHE  hemsn
AN R BEN HEE(%) KEK GRERY SEE(%) REFMKRER SEEKRR(%)
Treatment Sowi Emergence - N ; Lines with Percentage Lines without Percentage of
owing Lines  Percentage  Lines .
seeds of total seeds total lines
03B 895 625 118 18.88 85 9.50 3 3.4
b2 270 92 31 33.70 24 8.89
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EREERBR . BREAMSELEBHKANGR
SMEML, SERERS S FHER > —8, %
fEEBRERARE—H. AMEEMMUNSRALT
EHEXGAEREH IR EEKEFRENEEIR
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Table 6 Effects of high salinity soil stress on biomass and yield per plant a line in the population of wild soybean

H#i T Y& (g) Overground dry weight

BBk S Number of pods

e " RH BRKXE BM ¥ BKRE B/ME ¥y
Treatment Lines b h

Max Min Mean V(%) Max Min Mean cvi%)
pi3:: B 88 10.22 1.29 3.90 £2.01Ab 51.58 245 1 49.00 £44.22 89.97
SfH CK 88 61.66 15.50 30.59 +9.18As 30.00 - - — —
A2 24 8.85 0.97 3.14 £2.14Bb 55.77 176 2 47.10 £43.18 91.66
*H CK 24 42.16 18.38 29.58 +6.78Ba 22.94 —_ - — —

Bk R T8 Number of seeds BBk R #5 3 Harvesting index

o g BKE B/ME ¥ BKE BME ¥
Treatment Lines » n Vv

Max Min Mean (%) Max Min Mean Cv(%)
AEE 1 85 541 1 112.29 £104.53Ab 93.09 0.55 0.003 0.22£1.16 73.91
%t B8 CK 85 782 168 427.16 £127.43Aa 29.83 0.32 0.08 0.22 £0.04 19.74
AbE2 24 401 2 100. 80 + 100.43Bb 99.63 0.50 0.01 0.22:0.14 65.28
st CK 24 723 201 385.31 +£125.52Bs 32.58 0.30 0.11 0.21 £0.04 21.02

EHHLE?(g)100-sced weight Bk (g) Yield

e wEN BKE B/MME iy BAE  B/ME ¥y
Treatment Lines A h

Max Min Mean (%) Max Min Mean V(%)
38l 85 2.33 0.20 1.20 £0.47Ab 39.42 7.85 0.01 1.47 £1.57Ab 105.38
%t CK 85 2.91 1.40 2.00 +0.28Aa 14.09 16.21 4.01 8.44 £2.58Aa 30.56
P 13:: ] 24 1.79 0.42 1.21 £0.43Bb 35.55 5.10 0.02 1.30 +1.40Bb 108.32
*t#8 CK 24 2.69 1.62 2.06 +0.25Ba 12.23 13.47 4.42 7.83+2.41Ba 30.82
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296 MY & £ B R ¥ # 11 %
%7 BEREDATENSEARMNSHRBRUEZAKSREXERNAVOR(%)
Table 7 Percent loss of the amount in characters related to yield per plant a line under high salinity soil against the control
WEFHE BT BRIEKEYR
Overground dry weight Number of seeds Harvest index
03}
Treatment Bl B/ME BKHE B/NME BkE B/ME
#E Lines # % Lines ¥ B & Lines #k & Lines ¥ B % Lines # & Lines ¥
Mean . Mean . Mean
of the max of the max of the max of the min of the max of the min
Rb¥E 1 83.42 91.68 87.25 30.82 99.41 73.71 -71.88 96.25 0
Kb 2 79.01 94.72 89.38 44,54 99.00 73.84 -66.67 90.91 ~-0.05
HHE B R
100-seed weight Yield
438
Treatment Bk B/ME PN B/ME
# & Lines # & Lines :;jjl # & Lines B & Lines ;F:::
of the max of the max of the max of the min
pi3: B 19.93 85.71 40.00 51.57 99.75 82.58
kb7 2 33.45 74.07 41.26 62.13 99.54 83.40
3 i B, X 95 s 4 el E S MR B AE B R
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