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Effects of saline-alkali stress on seed germination of cabbage

WANG Shenyun', ZHANG Wei', YU Fangwei', YU Li', XU Langtao®, LI Jianbin'

(1. Jiangsu Key Laboratory for Horticultural Crop Genetic Improvement/Institute of Vegetable Crops, Jiangsu Academy of Agricultural
Sciences, Nanjing 210014, Jiangsu, China; 2. Yixing Vegetable Office, Yixing 214254, Jiangsu, China)

Abstract: To investigate the effects of salt-alkali stress on the seed germination of cabbage and explore a simple evalua-
tion method for the saline-alkali tolerance of cabbage. Two mid-maturity cabbage varieties (Chunfeng and Sugan 867)and
one late-maturity variety (Qixia)were selected. During seed germination, the seeds were treated with different types of so-
dium salts (neutral salts NaCl and Na,SO., and alkaline salts NaHCO; and Na,CO;). The seed germination rate and plu-
mule growth were investigated. The Boltzmann function curve fitting equation and regression correlation analysis were
used to determine the inhibition degree and lethal concentration of different sodium salts on cabbage seed germination, as
well as to confirm the evaluation concentration and physiological indicators for cabbage's tolerance to different sodium
salts. The results showed that the inhibitory effects on the cabbage seed germination varied obviously with different types
of sodium salts. The lethal concentrations of neutral salts NaCl and Na,SO, for seed germination were 257.58 and
239.90 mmol - L', respectively, while alkaline salts NaHCO; and Na,CO; were 185.86 mmol - L' and 95.96 mmol - L™,
respectively. Alkaline salts had a greater impact than neutral salts, in which, the inhibitory effect of Na,CO; was the most
prominent. In this study, the tolerance of same cabbage variety to different types of sodium salts were different. Sugan
867 exhibited the strongest tolerance to Na,SO, and high-concentration NaCl stress, while Qixia showed the weakest toler-
ance to NaCl stress, and had the strongest tolerance to Na,CO; and NaHCO; stress. There was an extremely significant
positive correlation between the germ growth biomass reduction rate and the relative germination rate under the stress of

different sodium salts types. Using the two indexes above, for Na,SO, and Na,CO;, the appropriate concentrations for eval-
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uating the stress on cabbage were 150 mmol- L™ and 40 mmol-L", respectively; For NaCl and NaHCO:;, the suitable con-

centration was 50 mmol - L' to evaluate with the germ growth biomass reduction rate , and the suitable concentration was

100 mmol- L™ to evaluate with the relative germination rate. In conclusion, this study provides an important theoretical ba-

sis for the screening of salt-alkali tolerant cabbage varieties and the selection of suitable varieties according to the type of

saline-alkali land.

Key words: Cabbage; Saline-alkali stress; Seed germination; Relative germination rate; Germ growth biomass

AR 158 ER A i) R K B ™ B AR A 2023
L, OF UL 9.32 12 hm® 3 & A= Shadifk™. 3% E £
Bl = M AR R 3693 75 hm?, £ 5 4 [F A b i £
(1) 25%P . 5l 358 #h w4k 1 £h o 32 B k2R
NaCl.Na,SO, I 14 £ NaHCO;Na,CO,™, £ i i
18 F EEXE Y 1E BB E e B 1 e AL
B TP B E 22 51 R pH FRE , AT 5
A0 % 7K RIS F7 40 5 1 I R IR s, e g
AR TFHEMIEFEEK, FHRRKESREMAEAR A
AR R TR, 97 326 38 (R B kb R R (%) 4R )

TEAG K EME AR, KR KRG E K
[SE N LA T2 S N DI a5 g N e e
TR R R e, R RIE R EREEEW L —,
MUBRBEBEWEFRNEMEFNE, CRE—%
(i RV 2 8 B SR AR B MBS E M 2 — . E
TR0 i IR R o 18 RRURR , 78 5 2 IR R R SR 40 )
S 5 [R] WG 2 N S0 AT A D 45 BRH WA S 26 12 DA st 30
z = HurE WA T HIEREY, Wb & H
WE TV 4 BRCH W S I S b A R g A B R
E 3 P 380 Fh 11 B B AE KRR N B8 2 An 5

me) , 177 H. 3 228 AR B — R b i Ei——NaCl i it
FLATT™ e — M R 3306V 4 [ B A7 7 6 L
JolaE ™, [ 5 B 9T AW ER N, BHIIEN 5 3 3 e
R oy 1805 R A0 ) £ T AN ROAH (], 6 A B 77 18 43
- 77 THI AL 0 0 3 R 38 R e . AR A A T
S0 TR, AR S M8 BRH AT R 3 A6 AR
REFBAPE KB EARAN T, R 5T S 1 1%
R 2R NaCl. Na,SO, 5 P £ NaHCO;. Na,CO;
X 25 BT W b A O B RE R, D 4 R H B SR
ZEEVEO AN PR e S i B AR .

1 MRS

1.1 ##

F o R R A, 3 60 d 247 75 H 867 (K
R, B 55 d 224D RIS B CGROR i, 24 70 d
FE A3 ANGEBRH W 5 Rh 38 VL 258 O R B
S FFTIE S -

1.2 7%

12,1 TR #ssigmios B R E R NaCl,
Na,SO,. NaHCO; 1 Na,CO; ¥ "™, 3| =& pH.
T IV AR B pH AR 1

F1 TRERERRARE R pH

Table 1 Concentration and corresponding pH of solutions with different saline-alkali components

NaCl Na,SO, NaHCO; Na,CO;

I T i i

Concentration/(mmol - L") pH Concentration/(mmol - L") pH Concentration/(mmol- L") pH Concentration/(mmol - L") ¥

0(CK) 7.22 0(CK) 7.22 0(CK) 7.22 0(CK) 7.22

50 6.64 50 7.41 50 8.32 20 10.94

100 6.64 100 7.41 100 8.32 40 11.09

150 6.64 150 7.41 150 8.32 60 11.22

200 6.64 200 7.41 200 8.32 80 11.32

250 6.64 250 7.41 250 8.32 100 11.41

300 6.64
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Table 2 The relative germination rate and germ growth biomass of different cabbage varieties under NaCl stress

X & % # Relative gernimation rate/%
g

JEZE A=K B Germ growth biomass/mg

b(NaCD)/ - -
(mmol- L) HF 7 867 =74 #F: 7 867 =071
Chunfeng Sugan 867 Qixia Chunfeng Sugan 867 Qixia
0(CK) 100.00 Aa 100.00 Aa 100.00 Aa 54.67+1.86 Aa 51.00+0.58 Aa 46.33+2.33 Ab
50 66.20+0.71 Ba 62.86+0.54 Bb 55.57+0.09 Be 43.67+1.45 Ba 39.67+0.33 Bb 36.33+0.88 Bb
100 36.11£1.15 Ca 34.80+0.40 Ca 17.94+0.68 Cb ~ 23.33+0.33 Cb 26.00+0.58 Ca 18.00+0.58 Cc
150 9.06+0.43 Db 17.25+0.48 Da 7.94+0.48 Db 16.67+0.67 Da 17.67+0.33 Da 9.00+0.58 Db
200 1.90+0.33 Eab 3.26+0.31 Ea 0.55+0.40 Eb 4.00+0.58 Eb 6.33+0.33 Ea 2.33+0.33 Ec
250 0 Ea 0.49+0.40 Fa 0 Ea 0 Fa 1.67+0.88 Fa 0 Ea
300 0 Ea 0 Fa 0 Ea 0 Fa 0 Ga 0 Ea

TE A F/ING e B R ) IR AN R it ol ) 22 S 2 38 (P<<0.05) , AN ) K5 5 B 0 A — it AN [R] AR 2 1) 22 S 1238 (P<<0.05) . R 1)

Note: Different lowercase letters indicate significant difference among different varieties at the same concentration (P<0.05),while different up-

percase letters indicate significant difference within the same variery at different concentrations (P<0.05). The same below.
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Table 3 The median lethal concentration and lethal

.
i3
m

concentration of different cabbage varieties

under NaCl stress (mmol - L")
NaCl it #F: #H 867 JBE
NaCl stress Chunfeng Sugan 867 Qixia
230K FF Median lethal concentration 74.17 72.73 55.56
FHEIK FE Lethal concentration 241.74 24545 209.09

50 mmol - L' B, 3 AN 5 B 2 [ A X e 2 2R A7 AE
WSS, R U R S BN &5 BRI T 22 NaCl
.

212 NaCl s e AKEHh HEK2TUE
i, NaCl 36 1 i) &5 3R H 3 7 0 & 5 IR 28 19 4=
K, B NaCl ¥R FERE 0, 3 AR 5 Bl 0 IR 25 26 K
B R TREESA, SRR, H
Bl 1 AT AE H S 2 NaCl K FE A 50 mmol - L7 ), 3 4
gl A K ERKE LR EEZ R, FF 0
H 867 a3 B IR ZE A KB FFRR 27 8 20.12%.
22.22%A1 21.58% ; 24 NaCl ¥ /% ¥ 100 mmol - L'
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Note: Different lowercase letters indicate significant difference among different varieties at the same concentration(P<0.05). The same below.
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Fig. 1 Effects of NaCl stress on reduction rate of germ growth biomass of different cabbage varieties
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Table 4 The relative germination rate and germ growth biomass of different cabbage varieties under Na,SO; stress

FHXT & 2F % Relative gernimation rate/%

B2 A4 K B Germ growth biomass/mg

b(Na,SO.)/
(mmol- L) FE 7H 867 AR T+ FH 867 AR
Chunfeng Sugan 867 Qixia Chunfeng Sugan 867 Qixia
0(CK) 100.00 Aa 100.00 Aa 100.00 Aa 54.67+1.86 Aa 55.67+0.33 Aa 51.00+0.58 Ab
50 96.77+£1.20 Aa 98.0143.00 Aa 93.4842.69 ABa 41.67+1.20 Ba 44.67+1.20 Ba 39.67+0.33 Bb
100 81.23+£2.00 Bb 89.12+0.46 Ba 89.85+0.11 Ba  23.33+0.33 Cb 27.33+0.88 Ca 26.00+0.58 Ca
150 25.10+0.87 Cc 47.91+0.48 Ca 35.82+0.56 Cb 16.67+0.67 Db 21.33+0.33 Da 17.67+0.33 Db
200 2.38+0.34 Db 6.26+0.30 Da 1.84+0.04 Db 5.67+0.33 Eb 11.00+0.58 Ea 4.33+0.33 Eb
250 0 Da 0 Ea 0 Da 0 Fa 0 Fa 0 Fa

(R*750.987 2), @I 7 THE AT Na, SO, % 253k
WA 2 BRI A 138.89 mmol - L, EUALHK
J& A 239.90 mmol - L.

FH2 4 7] A1, 24 Na,SO, ik FE M 0 mmol - L' $2
= #1150 mmol - LB, 3 AN Rl oAR 6 & 28 K
W T B, L AR = s R AN R E 2R 100%
B & 25.10% . & S ol %0, 3 Al Aot
Na.SO, [ fiif 52 F2 FEAFE 22 57, 75 1 867 [N 52 fig
B, BRI Y 128.79 mmol - L, LR FE N

£204 -

250 mmol L H R 2HFF; HEA LB, 8t

£5 AREGEKEIERM Na,SO, B £ B KR EF
HICRE
Table 5 The median lethal and lethal concentration of
different cabbage varieties under Na,SO; stress

(mmol-L™")

Na,SO, il E+ 7867 HE

Na,SO; stress Chunfeng Sugan 867 Qixia

FHBLHE Median lethal concentration 128.63  128.79  120.14

FUAHEHSE Lethal concentration 229.80  250.00  228.48
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Fig. 2 Effects of Na,SO, stress on reduction rate of germ growth biomass of different cabbage varieties
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Table 6 The relative germination rate and germ growth biomass of different cabbage varieties under NaHCO; stress

N R W 3 2 KR
b(NaHCO,)/ Relative gernimation rate/% Germ growth biomass/mg
(mmol - L™ HF: 7 H 867 HE HE It 867 HE
Chunfeng Sugan 867 Qixia Chunfeng Sugan 867 Qixia
0(CK) 100.00 Aa 100.00 Aa 100.00 Aa 57.00+2.08 Ab 66.67+1.20 Aa 51.33+2.31 Ac
50 14.89+0.51 Be 30.70+0.14 Bb 44.71+2.90 Ba 19.67+1.76 Bc 26.00+1.00 Bb 33.67+1.15 Ba
100 4.54+0.86 Cb 1.06+0.46 Cc 19.114£0.27 Ca 4.33+0.33 Cb 2.00+0.00 Cc 13.33+1.53 Ca
150 0 Db 0Cb 2.88+0.25 Da 0 Db 0Cb 1.3340.58 Da
200 0 Da 0Ca 0 Da 0 Da 0Ca 0 Da
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Table 7 The median lethal and lethal concentration of

different cabbage varieties under NaHCO:; stress

(mmol-L™")

NaHCO:; /P& H+ it 867 JHE
NaHCO:; stress Chunfeng Sugan 867 Qixia

LFBEUEE Median lethal concentration  18.22 39.23 44.88
LA Lethal concentration 159.60 164.90  200.00
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Note: A. Germ root hair growth; a. Control check, b. NaHCO; concentration 50 mmol-L"'; B. Reduction rate of germ growth biomass.
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Fig. 3 Effects of NaHCO:; stress on reduction rate of germ growth biomass of different cabbage varieties
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Table 8 The relative germination rate and germ growth biomass of different cabbage varieties under Na,CO; stress

AHXT K 2 % Relative gernimation rate/%

JEZFE AR K & Germ growth biomass/mg

b(Na,COs )/

(mmol- L) HE Hrif 867 FE e Firit 867 L
Chunfeng Sugan 867 Qixia Chunfeng Sugan 867 Qixia
0(CKD 100.00 Aa 100.00 Aa 100.00 Aa 56.67+2.08 Aa 66.67+3.33 Aa 46.67+5.77 Ab
20 87.85+1.99 Bb 88.45+1.09 Bb 93.47+1.39 Ba 30.00+1.76 Be 56.67+3.33 Ba 40.00:0.00 Bb
40 74.31+1.96 Cb 53.38+2.23 Cc 82.89+0.54 Ca 20.33+0.33 Ca 20.000.00 Ca 20.00+0.00 Ca
60 13.15+0.73 D¢ 18.43+2.19 Db 54.37+0.67 Da 10.33+0.88 Db 15.3340.33 Da 14.33£1.15 Da
80 0 Ec 1.54+0.05 Eb 12.25+0.20 Ea 0 Ec 3.00+0.58 Db 7.00+1.00 Ea
100 0 Ea 0 Ea 0 Ea 0 Ea 0 Da 0 Fa

Boltzmann BRI 24U A 3 LK S Fh-T S AH X &
FEE NaCO,KEMRR, MEMLHTER
y=-2.31+99.97+2.31/{1+exp[(x—50.08Y11.98]} B>
0.9352) . 1L 7 FEIHEAS H, Na,COs X &5 3k H i
Fh 7B R 0921 BB R O 49.49 mmol - L', £ 5L
W% N 95.96 mmol- L.

& 8 A A1, 24 Na,CO, i M 0 mmol - L' #2 &
FI| 40 mmol - L' I, &5 BRH W M 1 MR 2 R 2218
B W E ST 40 mmol - L7 B, AR ZER SRR
F% , ¢ 1 Na,COs ¥ /% 75 T 40 mmol - L 45 BRH 15 Fb
T KX Na,CO, il i B0, Hod 75 H 867 & i
. HER 9 AT A, 3 AN & X Na,COs 1 1iif 52
T2 BN, 8 B 52 68 ) e i, P SRR N
60.60 mmol - L, HALIMKE N 97.98 mmol - L' ik
FF, 7 H 867 ¥y, LMK E N 82.83 mmol - L.
Na,CO; M 40 mmol - L i, 3 A S AopH e & 4 3%
TR E 2R, R IR FE & 5545 5k 1 3
Na,CO; FFA/

-
i3
m

#R9 ARIGEKEERM Na,CO, 8 FHILREF
BILKE
Table 9 The median lethal and lethal concentration of
different cabbage varieties under Na,CO; stress

(mmol-L")

F+ #HH 867 HE
Chunfeng Sugan 867 Qixia

NazC01 Hj]‘iﬂ
Na,CO; stress

L ILIKE Median lethal concentration 47.45
HHCUE Lethal concentration 85.68

41.84 60.60
82.83 97.98

242 NaCOMIEFAKEHOH @ HE S H[Hl,
Na,CO; Ve #1 fil 25 BR H W5 Fh 7 85 & Ja W 2 (0 A
K, B Na.CO WG, i ZF A K& 2

M, SN R ZFFZZWMEMLL. HE 4-A
Al AT, Na,COs X IR ZF AR R AR K ma il oK o
JEiL #) 60 mmol - L' i, R AR EBAK. HES
A& 4-B 7] A1, Na,COs ¥ 5 24 20 mmol - L B, X

FFE M A K w5 K, IR K E R DA
47.06% , 1M1 % J5 5 867 15 B 5 W A0 X #2708, iR
A KR B> 15.00% F1 14.29% . Na,COs i
J£ 8 40 mmol - L™ i}, X 3 AN 5 B IE 28 AR K5
Wi A% K, b a2 AR K &R D 57.15% , X Na,COs
(RN 1 B3 5 » 75 H 867 X Na,COs i M 55 - J8 i
A ANE ST, Na,COs A 5 3 AN AER Rl IR 24 4=
& B 26 R0 AR T K 2F 260 O R A 0910~
0.972, W5 45 Ax 1] 2 A% B 2% IEAMH <, B Al fE A
Na,CO; BB AN Fabr -

3 WitEsiR

P R w3 A T, AN W K. SRR
e 1] 29 /B W) 1E % AR K R4 32 A NaCl, Mg-
Cl,« KCI+ Na,SO, » Na,CO; fll NaHCO; %5 , A~ [A] #h
P ok o B ZE 5, AR KA BB E O
o, XFEDMAKKE B AAFEZESR. W
FUER B, LB ER B R 4 R W A K fE R
¥ 4 Na,CO,>MgCl,>NaHCO, > NaCl > CaCl, >
Mg:SO, > Na,SO. o A SCHHF LA [7) ¥ B o 4
NaCl. Na,SO, i 1 & Na,COs NaHCO; iy it Xf
SERRCH AP T R RO AR KR, 45 SRR
BH , AN [) 0 B B 43 R &5 Bk H B8 P R 4 )
YE R AFAE 2 5%, o] B8 5 A [R) ERA8RR 3 o] i AN [R]
7 i 3E 3k RS g5 BRH W OR [F AR ik e
o ik Eh NaCl Al Na,SO, % 45 BR H Wi Ff 7 (1 Bt
W JE 43 ) A 257.58 F1239.90 mmol - L, Bl P 5
NaHCO; Fll Na,CO; %t 45 Bk H 3 Fh -+ 1 B L 7
5l N 185.86 A1 95.96 mmol - L', f& FE & & N
Na,CO;>NaHCO;>Na,S0,>NaCl, ix — 45 B 5 %
WAL A K FEZ/E Y NaCl il fa EFE KT
Na,SO. W8 A7 7 22 7529, W Ge 5 AR A KA R A
K HZAE R EIX 4 P x B M e e e
i FH B SRR A 1) s T R B I — 20, AT RE R N

= VA
52
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H o 40 ¢
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£ b
=
o
2 20 40 60 80 100

bh(Na,CO,)/(mmol-L")

T A RIRZFAR B A KA sa. CK,b. NayCOs IR E 60 mmol - L3 B AR 2 A K BRI 2
Note: A. Germ root hair growth; a. Control check, b. Na,COs concentration 60 mmol-L"; B. Reduction rate of germ growth biomass.
B4 Na,CO, B R RISk H E mih R E K ERFIRER

Fig. 4 Effects of Na,CO, stress on reduction rate of germ growth biomass of different cabbage varieties

SERRH WS AT R pH BRI, M FIR 4 Fh
B L pH R K, S 4 BRH WE R B R I A K
HIF 7 45 S 3 3 B B 1 £ NaHCO, 1 Na,CO, X 45
BROH 0 b A 0 ORI FE AR T A 2 £ NaCl i
NaSO., # il /E K+ bt 5, b Na,COs 521
5K, 5 R B 38 X 8 AR RURE RS b 1 I 5 e
— Al b oK R A 2 30 mcvE £ b aa Lk A v £
PR N A I A SR A ALY, R
TSR AEMANAFEE TEFE, M EFER
pH i

TEAED) -1 ok R Hp s BR800 38 AN AN 52 1 o
R B A TR A TR = S SR SIS N
W 5045 2% B, NaCl.Na,SO.- Na,CO; Al NaHCO; fify
B G BRI R B R S R A KT B, B
43 AT pH RT B  52 e AR 2R 7K 40 R E R IRUAC , gk
T 5 M VA 2 105 AR K, Bt 2 Na,COs 1 NaHCO; Xt
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JUR 2 A K S e B B R, LR AR A K R R, Y
Na,CO; Fl NaHCO; ¥ /% 43 524 6050 mmol - L™ i,
R ZE AR B A A, 5 /NSRRI A BB e
X R AR AW AE KRR A R — B, S R
SLCTRE Y T T B SR I X AR R A K B B
EAHIVE F — 2. AR a1 25 Bk H W IR 2 AR K
AR R B T w5 AR S L
AR, 2R 7K AR, 1/36 /K o Bl 3 B 2 388 Jin 45
BRH I 401 B I T 45 RN — 2, T RE S AR
T BB IR AR, ] B 5 A R
P

Tirf 56 Bk it ol 75 35 2 /420 ok B JE 6 1 B 05 TT 1
Folt 7 17 R R &0y T A K Y BB A 0 T o A UK
I HAO . B USSR B, S5 ERH WEAE FF  R
Bt 52 AN [F) 3R 080 4 VPR 038 BLIR FEAS ] . I
A 2 2 2 AR 28 A K 2 PR AR R AT AN i Na.SO. 11



113

TRz, A ERR I AE T G5 R H R i A R

X ISR 5T

T B 419 150 mmol - L' it Na, CO, 38 B J&
18 40 mmol - L™ s FI| I AH X & 28 2340 if NaCl Al
NaHCO i& B ¥ £ )24 50 mmol - L, | F IR 2 4=
KB B AK R F ) I NaCl A1 NaHCO, [ 3d B I J&
I8 100 mmol - Lo kX XK S5 U E H 4 AR Fh I i
fiif 5 BT 7T, SR G 7 RE R ) 9 22 S AR R
ZER & B AL RN Y NaCl K Y 200 mmol - L,
EU A BT 5T 45 3R H 3 A R 0 A R v s 2R v SR RO A
o PSR T 3R B, I R EE 2 S R it
£ % 5E 1) e & NaCl WK FE 43 7124 214 mmol - L' Al
230 mmol - L', 35 L AHIF F0 0 18 < B2 vy, ERAR T 0
RS S5k H W A AR AL, X NaCl 1 52
FEEEAAAE 22 7, AT RE AR 22 S ol I B3 5 ARt
FOAL AP B E A B DA G H/MBEERTEA
7] 5 45 Joib e R DUR 7 85 % $8 A 2E AT SR AR M
1% , % B Na,SO. ik FZ KT 285 mmol- L', NaHCO ik
JEAL T 187 mmol - L, Na,COs K EAI T 130 mmol - L
B, i ROR B, SRR S R — 8. ARFFRE
RIVFH 867 X+ NaCl Wi fif 52 71 # 58% , Jo B e 55
R Na,COs e iR 52 7715 /> s iR 2, 7] RS2 [7]—
st 0T AN [R]85 JBib A8 PR 52 AR A 22 S TS AN
) SR 73 it 52 I AFAE AL R

g7 b Tk, oot £R NaCl. Na,SO, F il 14
NaHCO; Na,COs ¥ Fft 1 1 K (1) B0 BE 43 ) N
257.58.239.90. 185.86 A1 95.96 mmol - L', #il V£
(4 FH v e R, P Na,COs #1) R B
RNRE . FH 867 Xt Na,SO, Al i ik B NaCl fi il
(TR 52 g 77 B i, J5 B NaCl iy i i 52 g 77 8
59, {2 X} Na,CO; Fll NaHCO 388 (1) i 32 g F1 34
Mo ANFRBIENERRE T, 3 MR MR A K E
BEAR R 5 M 0 R 2F 38 R B 35 IE A S, B
XA 8 A5 VF Y 45 3K CH I T Na,SO. Al Na,COs
FR)3E B IR FE 1) 43 1) 9 150 mmol - L A1 40 mmol - L™ ;
FIFH A X R ZE R AE AN if NaCl Fl NaHCOs [13& 5
WL 50 mmol - L, 1 FH IR 2 A K i BRI AN
fif NaCl 1 NaHCO, & B iR E A 100 mmol - L' s A&
T 78 45 R 2% BH AN [A) 2 28 gl & 2 ] 4 ik &5 Bk H
R, BRARA R R MR AEKE, A
AN [F) 28 29 4 £ () 5 e A AE 22 S, WOLE 26 b ol
T 25 BRCH A N R e T b R i S e R A
Hby ) B MR AT A PP B, DI IR AR B I & O
R e
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