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Effects of 6 Kinds of Sodium and Salt Stress on the Germination of Suaeda glauca Seeds

YANG Ao, LI Jia-yi, CHEN Si-qi et al ( College of Plant Science, Jilin University, Changchun, Jilin 130062 )

Abstract In order to explore the effect of different sodium and salt stresses on the germination of Suaeda glauca seeds, S. glauca seeds were
treated with six kinds of sodium salinity including single salts (Na,SO,, NaCl, NaHCO,, Na,CO;), mixed neutral salt (NaCl:Na,S0,=1:
1) and mixed alkaline salt (NaHCO; :Na,CO;=1:1). The results showed that the final germination rate, germination energy and germination
index of the seed decreased with the increase of sodium salinity concentration, while the relative salt damage rate increased with the increase
of sodium salinity concentration. The inhibitory effect of alkaline salt on seed germination was much greater than that of neutral salt. The inhi-
bition of high pH on seed germination was greater than Na* ion toxicity. By regression analysis, the salt-tolerant thresholds of different kinds of
the salt-tolerant thresholds of Na,SO,, NaCl, NaHCO,, Na,CO,
The salt-tolerant thresholds of mixed neutral salt and mixed alkaline salt were 147,

sodium salinity in germination stage of S. glauca seeds were determined,
were 156, 125, 79, 39 mmol/L,
38 mmol/L, respectively.

respectively.
The degrees of tolerance of different kinds of sodium salinity stress on seed germination were in the order of

Na,SO,>Na, SO, +NaCl>NaCl>NaHCO,>NaHCO;+Na, CO;>Na, CO;.
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RGR =Ab B4 2F %/ GR X 100% (5)
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Table 1 Effects of neutral sodium salt on seed germination of S. glauca

i

e i . RAK B B HIAHE T
Treatment group mmol /“]‘ FGR//% Gl GE//% RSDR//%

Na, SO, 7.23 0 0.93+0.02 a 7.72+0.15 a 0.77+0.02 a 0.00+0.00 e

50 0.87+0.01 a 6.24+0.05 b 0.51+0.01 b 10.08+1.91 d

100 0.59+0.04 b 4.24+0.25 ¢ 0.05+0.01 ¢ 35.25+3.30 ¢

150 0.55+0.04 b 3.95+0.29 ¢ 0.03+0.01 cd 60.43+0.72 b

200 0.00+0. 00 ¢ 0.00+0. 00 d 0.00+0.00 d 86.33+0.72 a

NaCl 7.25 0 0.93+0.02 a 7.72+0.15 a 0.77+0.02 a 0.00+0.00 d

50 0.83+0.02 b 6.94+0.15 b 0.53+0.02 b 5.76+0.72 ¢

100 0.60+0.03 ¢ 5.00+0.25 ¢ 0.29+0.01 ¢ 35.97+3.81 b

150 0.37+0.01 d 3.06+0. 06 d 0.16+0.01 d 40.29+4.38 b

200 0.13+£0.01 e 1.06+0. 06 e 0.02+0.00 e 100. 00£0. 00 a

NaCl+Na, SO0, 6.70 0 0.93+0.02 a 7.72+0.15 a 0.77+£0.02 a 0.00+0.00 d

50 0.68+0.00 b 5.67+0.00 b 0.56+0.00 b 26.62+0.00 ¢

100 0.59+0.02 ¢ 4.89+0.15 ¢ 0.23+0.01 ¢ 36.69+1.90 b

150 0.43+0.05 d 3.61+0.39 d 0.13+0.03 d 53.24+5.04 a

200 0.36+0.02 d 3.00+0. 17 d 0.05+0.03 e 61.15+2.16 a

T : AN FING 27 ] — Ak BHZH AN ) 7 S8 8] 22 57 ik % (P<0. 05)

Note ; Different lowercase letters in the same column represent significant differences among different salt concentrations in the same treatment group ( P<0. 05)

R e 5 3 e Bl 3 X o 5 AR O
R 1~2 A LA BEA SR L (1 R 0, 6 S B R Ak P

TR e 7 AR 4 I v P o v o, 2% b AR P A
FofEh 3 R N B FK 2 Na,CO, >NaHCO, +Na, CO, >NaHCO, >
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NaCl>Na,SO,>NaCl+Na,S0, . JCig bl iR A1k, Bt ih
RyEhER R T L, midEEb A ry pH o 8. 66~ 11. 21,

HEAR A pH K 6.70~7. 25, 5 WL, AR A0S pH ARl
TR A, WSR3

F2 RSB EEN FHEANZE

Table 2 Effects of alkaline sodium salt stress on the seed germination of S. glauca

ahsen o e RS RIFHR KIS R
Treatment group mmol/L FGR//% Gl GE//% RSDR//%
NaHCO4 8. 66 0 0.93+0.02 a 7.72£0.15 a 0.77+0.03 a 0.00+0.00 d
50 0.54+0.01 b 4.50+0.10 b 0.39+0.04 b 41.73+1.25 ¢
100 0.50+0.02 b 4.17+0.17 b 0.24+0.05 ¢ 46.05£2.16 ¢
150 0.30+0.02 ¢ 2.50+0.10 ¢ 0.25+0.01 ¢ 67.63£1.25 b
200 0.06+0.01 d 0.50+0.10 d 0.04+0.00 d 93.53+1.25 a
Na, CO,4 11.21 0 0.93+0.02 a 7.72£0.15 a 0.77+0.03 a 0.00+0. 00 ¢
50 0.35+0.02 b 2.9420.15 b 0.11+0.07 b 61.88+£1.90 b
100 0.02+0.01 ¢ 0.17+0.10 ¢ 0.00+0.00 b 97.84+1.25 a
150 0.00+0. 00 ¢ 0. 00+0. 00 ¢ 0.00+0.00 b 100. 00+0. 00 a
200 0.00+0.00 ¢ 0.00+0. 00 ¢ 0.00+0.00 b 100. 00+0. 00 a
NaHCO; +Na, CO;4 11.10 0 0.93+0.02 a 7.72+0.15 a 0.77+0.03 a 0.00+0. 00 e
50 0.23+0.02 b 1.89+0.15 b 0.13+0.04 b 75.54+1.90 d
100 0.12+0.00 ¢ 1. 00+0. 00 ¢ 0.10+0.00 b 87.05+0.00 ¢
150 0.06=0. 00 d 0.50+0. 00 d 0.02+0.00 ¢ 93.53£0.00 b
200 0.01+0.01 e 0.06+0. 06 e 0.01+0.01 ¢ 99.28+0.72 a

T TRB NN 57 B 2 ) A PR ) B v ] 2.5 % ( P<0. 05)

Note ; Different lowercase letters in the same column represent significant differences among different salt concentrations in the same treatment group (P<0. 05)

2.2 WEMTFRBBMETN  HE TORE TR
FOT L 53 B S R LT R
S SRR K2 () SR A I (o)
TR, e 3 T RTINS % 25 A R Ve 1

T E MG (P<0. 01, R*>0.9) o 45 Flilh 1 it £k 13
1B MG 3 75 4 Uk & Na,CO, + NaHCO, < Na,CO, < NaHCO, <
NaCl<NaCl+Na,S0, <Na,S0, . B3 F 1 19 32 1 b gl
KFWMERNER . BGER 4T Na,SO, i 2 MEf k.,

£3 WEMFX 6 FhiNEEAIT L BIE
Table 3 Salt-tolerant thresholds of S. glauca seeds on six kinds of sodium salt

o BIEyT: P 7 JENCTNIER
gfﬁfné fs%th type 'l‘re,an.&fl(:f%lé Egroup R.egjjezz*jl Cif?iij&afz STﬂ-lJl?rﬁt
equation determination( R”) thresholds,//mmol/L
"k Neutral salt Na, S0, ¥=0. 987 5+0. 000 03x—0. 000 02+ 0.93"* 156
NaCl y=1.062 2-0. 004 5x 0.96"* 125
NaCl+Na,S0, y=0. 942 5-0. 003 Ox 0.93"" 147
TP ER Alkaline salt NaHCO, y=0.928 1-0. 004 3x 0.94%* 79
Na, CO; y=0. 982 0-0. 013 8x+0. 000 04" 0.99"* 39
NaHCO;+Na, CO,4 y=0. 929 2-0. 012 6x+0. 000 0da’ 0.93** 38

W« FRZEFW R (P<0.01)
Note: s s indicated significant differences( P<0.01)
3 #ZigEirtig
b 1 SO A Bl P 360 5 SRR P B o R
TE A Ao T A %) T PR 2 L A o I 3
BB TR E S R R, BT R 2R K A
PR R B AR v B A TR B i AR e
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A A AR S a1 , A Y AR R
L, ARl i & o A AT RE R A B R
TSI 5 B, S ECLAN B RE 7325, ™ O e
TR IRAE T o
ARV AR R b1 & AR A F TR BOR 25 57, 45
SR, mrE M ER (NaHCO, \Na,CO, .NaHCO, +Na, CO, ) X F

T KAl T PR R (NaCl Na, SO, \NaCl+Na,SO0, ) ,
T LA PE AR A AR R B B B R TP ek, nr L, B
e R sy B Biviyge R RE S L B €t R e ) S|
H JRA B ( NaHCO, +Na,CO, , pH 11. 10) % B Ff T8 % 7%
LERYSE WA T B4l NaHCO, 1 Na,CO, 2 [i], NaHCO, ( pH
8. 66) M i /F Fl fx /N, Na, CO, (pH 11 21) {410 il £ FH dc 5
AT UL, W R AR R AT e 5 i a EhAE R Y pH A G, B TT
DLy, B i v B Na™ R & A3 0l 7 R AN, B 3 1)
i pH WXTH & A I VE A, Hoas pH JBE X ik #h -+ i5
REIFE KT Na' B FREE MO X 528 FAlg a5
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