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Abstract: The breeding of salt tolerant plants is the key to the biological remediation of saline soil. We conducted a
germination experiment of euhalophytes and recretohalophytes under 13 NaCl gradients, including the euhalophytes: Suaeda
physophora Pall., Suaeda salsa (1.) Pall., Suaeda aliissima (L.) Pall., Salicornia europaea L., Kalidium foliatum
(Pall.) Moq. and recretohalophytes: Limonium gmelinit ( Willd.) Kuntze, Limonium otolepis ( Schrenk ) Kuntze,
Limonium aureum (L.) Hill. To investigate the responses of germination characteristics to salinity stress by determining the
seed germination rate, germination potential, germination index and relative salt damage rate. The results showed that low
salinity (NaCl=50 mmol/L) could promote the germination of 8 halophytes. With the increase of salinity, S. europaea,
S. salsa, S. physophora, S. aliissima presented stronger salt tolerance in germination, and its germination potential and
germination index were higher than others. S. europaea had the highest salt tolerance, and its germination rate even reached
54.0% under 1000 mmol/L. The 8 plants could be roughly divided into aggressive and cautious germination strategies based

on S-shaped growth curve and linear model. With the increase of salinity, the initial germination time and the peak time of
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germination were delayed in varying degrees. When salinity <200 mmol/L, the germination of S. physophora was dominant.
Its germination rate was higher than that of other plants and the difference was significant. When the medium salinity was
about 400 mmol/L, S. salsa and S. europaea germinate fastest, and there was no significant difference between the two.
When the salinity was =600 mmol/L, the germination rate of S. europaea was faster, which was significantly different from
other plants. The salt tolerance concentration and salt tolerance limit concentration of recretohalophytes were lower than
euhalophytes. Our results indicated that 8 plants had the potential to be used as ecological restoration materials in saline soil

areas dominated by chloride.

Key Words: salt stress; halophyte; seed germination; ecological restoration

R AR A ERIL R A AR A IR, FR R AR R ] SR Ak - MR 2 R 3.67x 107 h® L B
SEAE 3R f ™ E A AR A X 2 — | 3R 75T M T ARGE 2.33%10° hm® (25 BRI ALY 37.7% . R b
X ER A T B 5 BB I R Y 49.6% , Hih 27.68% 0 b HEERE T I Bk e E R T 2
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)AL BT 1 PR B Ak, 368 3 I A7 R 7K R AR A AT 81 4 D 1 8 5 5 T J o R 7 I B 25 v kB e
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(4 NaCl Bl X 7 % HLAT — 2 WA 45 FH , B8 0 1 o o 06 G 32 1) K 2 T B AR 57 2™ 5 Glenn 4538 120 X6F
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B R B RIS 1 B RIS TR 22225, J5 FH 75% A5 T 75 10 s, HZEM/K 5 2 vk )a S5 56

http ; //www.ecologica.cn



7286 xR 43 4

R1 STHEEMEEN S LR

Table 1 Soil salt composition at sampling sites of eight halophytes
- 2 TKE - -
TR Ak Na*/ K*/ Ca®/ Mg?*/ cl/ S0/ HCO3/

. Total salt/ water
Sl depth/em 0 Y e (PR (ke (k) (k) (k) (ko) (k)

0—20 3.62 13 0.68 0.03 0.28 0.17 0.59 1.56 0.27
20—40 8.77 19.14 1.89 0.04 0.69 0.28 2.28 2.55 0.23
40—60 7.46 21.38 1.49 0.04 0.72 0.21 2.08 2.15 0.24
60—380 5.01 23.63 1.07 0.03 0.35 0.15 1.17 1.69 0.26
80—100 4.96 13.12 0.69 0.03 0.59 0.18 1.20 1.45 0.24

1.2 WHRITE

PLBAER NaCl 3R G 4544, 1% 50,100,150 ,200 ,250 ,300 400,500 600 700,800 900 , 1000 mmol/L 13 4>
WEERRBE , DAZEIRAK AN IR (CK) o BEHUR/N—F0 JEEARL H A A+ K BUZ D8 404 T 42 90 mm 1Y
BEFRUEHR . A ML) B Fh - 25 k0, 0 E 4 IRESR . BILANA 7 mL NaCl ¥, o bR R L35 /5 1 & E
(Parafilm) I T LABT 1R K378 %, B4 FRILE T 25°CGHR 14 h 10°C 2215 10 h N T AR50 15 3%, A1
X EEAEHIFE 60% . T4 H 16:00—19.00 GeitFh+# A ( DA K BEA/NFRFREE 172 Kk bR
HE)  IFH R R FRRR , ESIC R 16 d J5 4
1.3 DEFEIR

R EEH =W R AT 5} 100%

R ZFIH =TT 6 KFIT 4 2 ML R F4x 100%

AR E = X (5 ¢ KA ZF80 A 2 KA t)

AN ER R = (CK B 2EHR—HE ZEE) /CK & 2% X100%

it ER3E IR . 2 2Bk N) B R 2R 75 % I 1 SR vk

i 5 2 BOIEH FE . & 23R 0 B R 258 509% R Tk B

iR BRI T e 2 3Rk X IR 2 28R 109 Y £k ik i )

REHEHRFE .Y (6/T,)

(GRS | RFW TR ZER TR AW RGITHE i K) >
1.4 Hdkab

IR EHE ] Excel 2016 38 3G, B 4 W 808 197 A {A b i 22 TF A i 6 b, AL SPSS
190347 BRI R 7 250 T 22 57 B MR B8 (0 =0.05) , Duncan 152 1 13 ( P<0.05) ; GraphPad Prism 8.0 %X
PRI

2 HRE5S

2.1 NaCl $REEXTER AR F K 25 R A5

M 2 T LU AN ER BEXT 8 FhER A AR 1 e B 0 R AR 32 a0 g e TR 410 ), 00 o 2 R o 7 VR Ik
JEE T e TS O, (AN [ AR 40 %k 2 3 e 1 P2 FE AN [] - #RE2A 50 mmol/L ), 8 FAE 48 & 15 T CK,
HAEREE | S0z ERTUR K Rb I 5 R I B | G D 0 R 7R R B R i R SRR B A e, Eh iz
ER AR H5 BIFE 100 mmol/L F1 300 mmol/L B & #8351, A b CK 30 5 14.5%F1 17.1% , 25 5 1 2 (P<
0.05, FIF) . VLHIMREREE RS — e B L REAS (L U F b AR A A R A P Fh 7 O B % ; R T+ E 500 mmol/
L B, BLER AR Y R MR | 5 03 R R R0 1 R R W BRI, 23 A CK Y 62.3% .52.2% F11 34.2% ., Thi itk
WL 3 PRI Y & R B R X HR A 109% , 22 500 0 2, Ui v @ SR B a0 F S AR M 4 b s R
Wy B TSR A B 2 TR SR PE . 3R KT 250 mmol/L J , 3h M B AV B K RIS T HiAl 7 Ah A, BB AE
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1000 mmol/L £5J3 T H & A HEIAF 54.0% , T EL B HAWA W i & RO B Es T hE,

F2 FREEE NaCl Bra st & & &M F LR F R/ %
Table 2  Effect of NaCl stress on germination rate of halophytes

o O MONGE  BAGE BT WU MRS ML S
(mmol/L) S. physophora S. salsa S. altissima S. europaea K. foliatum L. gmelinii L. otolepis L. aureum
XTI CK 79.0+1.1ab 69.0£2.3b 46.0+3.4b 76.0£2.7he 94.0£3.2a 72.0£2.2b 96.0+3.1a 82.0+4.1ab
50 86.0+2.8a 76.0£1.9a 66.0x1.7a 79.0£2.6b 96.0£1.0a 92.0+3.6a 98.0+2.7a 92.0+3.4a
100 72.0+1.4ab 79.0+1.4a 60.0+4.1a 81.0+3.9ab 94.0+2.3a 58.0x1.5¢ 68.0+2.9b 70.0+3.9b
150 64.0£2.5h 70.0+2.0ab 59.0£2.7a 81.0+4.1ab 94.0+1.8a 43.0£2.2¢ 60.0+1.8b 64.0+2.7¢
200 59.0£1.7b 70.0+1.3ab 50.0+3.6b 83.0+2.5ab 90.0+1.0ab 42.0£0.6¢ 38.0+3.3¢ 40.0£2.7d
250 48.0+1.6bc 67.0+1.4b 47.0+1.8b 84.0+1.8a 76.0+£2.7h 36.0+1.2d 30.0+3.4¢ 36.0+1.7d
300 44.0£1.2be 62.0+0.9hc 46.0+2.6b 89.0+1.2a 67.0£3.1bc 26.0+0.8d 12.0£0.7d 19.0+2.0e
400 30.0+1.7¢ 58.0£3.0¢ 40.0+2.7he 82.0+1.4ab 47.0£2.0¢ 10.0£2.5¢ 7.0+2.4d 8.0x1.1ef
500 27.0£1.4¢ 43.0+1.3d 24.0£3.3¢ 76.0+1.6b 8.0+0.6d Oe 1.0£0.8e 4.0£0.6f
600 20.0+1.4cd 34.0£3.0de 20.01.6¢ 72.0£2.0bc 4.0+0.4d Oe 0e 1.0£0.2f
700 12.0£1.3cd 23.0+1.2de 14.0+2.2¢ 69.0+2.2¢ 0d Oe 0e of
800 10.0+1.4d 18.0£2.1e 6.0+2.3d 64.0+0.9¢cd 0d Oe Oe of
900 7.0x1.2d 10.0+0.9e 0d 62.0x1.1cd 0d Oe Oe of
1000 4.0+1.3d 4.0+0.7¢ 0d 54.0+3.2d 0d Oe 0e of

Bl A ez | SR AR /NG 73R R e b BRI 22 5 12 25 ( P<0.05)

2.2 NaCl #hEEXTERAE AP DT & 2E R0 52

KAFRAFIRFPF AN T SR ZERE SRR, H 3R 3 v, $h EEAE <50 mmol/L A, i ER AR 4 B b 1L
FLR ZFR A . 100 mmol/L RS |3 FIAERAE Y AY A ZF AL CK #  Z FEAN, 300 mmol/L i}, 5 Fh £ A=
T R ZFHINTE 39% LA 1 B AR A 5, 35 89% , 1M1 3 AR & ZFHIE AR 15%, 500 mmol/L B, FL#h
AR SRR | SR bR | R R A A SRR T 20% , 3 TOTCUR I SR A 4 I I I i i o
ZESCREN 0, R, thoE iR BN B AR R AR TS B R T bR A Yy, e R M el R A AT
YA T 7 5 1, 8 = B (>800 mmol/L) ™A ER A1 B 32 PR 4, X — 45 5 K 2R A5 AL,

®3 AEHE NaCl BHax#h EEMFHFRFBHH %
Table 3  Effect of NaCl stress on seed germination potential of halophytes

NaCl ¥

NaCl concentration/ FERWE bz ] fﬁ]ﬂiﬁé s E‘iﬂW\ j(ﬂ’r?l‘l[!l% Hﬂ’r?bﬂu%“ HEAEAMIL
(mmol/L) S. physophora S. salsa S. altissima S. europaea K. foliatum L. gmelinii L. otolepis L. aureum
xR CK 79.0+2.0ab 60.0+4.3ab 43.0+4.0b 73.3+2.2bc 79.0+3.2a 59.0£2.0a 96.0+2.2a 82.0+2.3a
50 84.0+2.9a 74.0+2.8a 58.0+0.9a 76.3£1.9b 66.0+3.0b 62.0£3.0a 94.0+1.3a 83.0+3.3a
100 72.0£0.5ab 68.0+2.1a 60.0+2.3a 80.0+1.4ab 75.0£3.2a 42.0+£0.9b 66.0+0.7h 71.0£2.1b
150 64.0£2.1b 63.0x1.6a 54.0+4.3a 68.0+1.6bc 52.0£1.0¢ 23.0£3.1cd 40.0£2.3¢ 51.0£2.2¢
200 58.0+3.3b 63.0£0.9a 47.0£2.3b 82.7+1.7a 62.0+£2.9h 30.0£1.3¢ 24.0£1.1d 35.0+2.0d
250 44.0£1.2¢ 56.0+4.0ab 43.0+1.6b 78.7£2.1b 31.0+1.8d 8.0x1.6e 3.0+0.9¢ 15.0£1.7e
300 43.0£2.1¢ 50.0£2.7h 44.0£2.9b 89.3+2.3a 39.0+2.4d 15.0£1.3d 6.0+0.8¢ 14.0£0.4e
400 27.0+3.7d 52.0£3.1b 32.0£1.8be 82.7+2.0a 10.0£1.2e 3.0+1.8¢ 0e 6.0x1.2¢
500 24.0£0.2d 34.0£1.2¢ 20.0£2.9¢ 73.3£3.2h Oe Oe Oe 4.0£0.9¢
600 18.0+0.7de 27.0£1.6¢ 16.0£1.3cd 72.0£1.8b Oe Oe 0e Oe
700 10.0x1.1e 18.0x1.6¢d 11.0+1.9d 69.3+3.3bc Oe Oe Oe Oe
800 4.0+1.4e 12.0£2.1d 3.0£2.2¢ 64.0+4.1c Oe Oe 0e Oe
900 7.0£1.7¢ 10.0+2.3d Oe 58.0+2.3d Oe Oe 0e Oe
1000 4.0+1.2e 4.0£0.8¢ Oe 48.0+4.0e Oe Oe 0e Oe
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2.3 NaCl £hEEXFER AR AD 7 & ZE R B3 IR

W] R AGBUZRFITITG S148h5 . QN3 4 Pos | BER B R T, AR A R0 1 05 & PR BB AR, (A A T 25
St HoRE R L AR L AR R R O B A S A R, SR ARG |k M | I i AR SR B R 50
mmol/L I 3A S f 5 , i  Eh A2 E5)TURAE 100 mmol/L B 3K ) 5t AR . AH b T fh B ER A A8 W, $h i
P72 ZEHR BB A  AF T &2 Fp 2 100 43 50, 156 A X vl oo e A A P o7 A R 364

R4 TREHE NaCl xS BT F R FHE IR %
Table 4 Effect of NaCl stress on seed germination index of halophytes

O T I O LNV
(mmol/L) S. physophora S. salsa S. altissima S. europaea K. foliatum L. gmelinii L. otolepis L. aureum

CK 55.67+2.1a 34.40+2.3ab 28.47+3.6b 21.33+2.3ab 21.43£2.2a 16.73+1.2a 33.56+1.2a 30.44+1.6a
50 58.10+3.3a 39.93+1.9a 37.48+4.3a 14.60+1.4bc 18.73+1.4a 18.30+0.8a 29.02+2.2a 29.38+2.0a
100 55.33+1.7a 39.27+2.3a 40.00+2.5a 26.00£3.2a 21.93+1.3a 11.40+2.3ab 20.00+1.8b 25.56+1.3ab
150 42.56+2.9b 33.88+1.4ab 34.49+1.3ab  13.90x1.7¢c 14.40£0.7b 6.94+1.6b 10.56+0.9¢ 17.27£0.9b
200 40.83+0.6b 32.26+2.3ab 32.32+1.9ab  18.17x1.2b 17.69+1.2ab 8.45+2.1b 7.02+1.2¢ 12.40+1.1¢
250 32.36+2.2bc¢  30.33+1.4b 31.21+3.0ab  13.3420.9¢ 10.54+1.0b 4.39£1.0bc 3.14£0.6d 5.72+0.5¢
300 41.50+3.4b 28.90+0.9b 31.87+1.4ab  17.61x0.6b 11.63£1.6b 4.32£1.6bc 1.68£0.4d 5.12+1.2¢
400 22.87+1.3¢ 31.00+1.3ab 20.68+1.5¢ 17.06+1.4b 5.73+0.8¢ 1.11+0.6¢ 0.69+0.2d 1.41£0.6d
500 19.38+0.8¢ 14.18+1.4¢ 8.90+2.4d 14.77£2.2be 0.72+0.2¢ Oc 0.13£0.1d 1.00+0.4d
600 8.05+1.3d 11.97+2.1¢ 6.32+2.3d 15.06+2.7be 0.34+0.2¢ Oc 0.13£0.1d 0d
700 4.08+1.0d 9.60+2.5¢ 4.74+2.4d 12.61x1.1¢ Oc Oc 0d 0d
800 1.34+1.4d 6.12+0.3d 0.86+3.3¢ 13.78+0.8¢ Oc Oc 0d 0d
900 2.22+0.9d 3.89+0.7d Oe 11.01+1.0¢ Oc Oc 0d 0d
1000 0.66+0.7d 1.89+0.6d Oe 9.89+1.2¢ Oc Oc 0d 0d

2.4 NaCl R EEXTE A=A Y b1 A 1 AR I & T804 1Y) 5%

WY & AR AN A R n] LA B A 2 B DL, 1 B, NaCl X} 8 Fl £k A= Al W b ¥ W & i 72 52 i
AEARL, Bt ER B 00 T 30, 00 ek 19 2 ) ) R 22 r W o T S8 AN () R i ) )5 PR VA BB vy W BRI, g [ 2
AT AER BE <200 mmol/L A, 4 SR G0 3% 1 i & oy s 034, oy sl 3 T H AR ) HL 25 5 3% . TR 3R EE 400
mmol/ L ZE A7 B, £h Hb B3 AR A Bl A e, B LR E ZE R . R =600 mmol/L B, M FLHH & o 44
Yo R HABAE Y 22 3 B AR OR ) S N Fe A 4 R 0H | 8 A il & o R R S R PR Bt 6 4 K
MR, #hE <400 mmol/L B, R HuHEGE | 3h M FH &R 5 CK M L JC B % 25 5,600 mmol/L B}, BEh f HE
ZANEY T PR S AR 2 A
2.5 NaCl 8B X Eh A A Y b7 FE 0 46 35 S5 5

(&1 3 SRWT, PP R S AR ) Fh - AEA [ ERBE T 5235 %R R, 200 mmol/L B %k b 5% | s 5% 6 £
F R TOTORE Xk T AR M AN 25 T R TS I L 7 B I e T 0 58 A L 5 %) A T 5 2R 43l 18 3]
41.6% ,60.42% T 51.22% , 2 5 1. %, 400 mmol/L I}, 5 Ff 5 £k £F AH 4 0 AH X 36 3 2 43 il 3K 3 62.03% |
13.43% 13.04% .—8.82% 1 50% ; 1M 3 Fl bR AT 1) 1) 45 Z2 0 3 01l36 86.11% .92.71% .90.24% , 25 W i 2% 5
ERFE 800 mmol/L B}, {UA £h M w R I T HSRINPLISNRE T, ZF RN 15.79% , H4y 4 FheEc b B Y 2 2010 &
FRINE KT 70% ,3 FIBERAEY) E. 32 3] 56 4 1Y ka8 051 10 A RE i &

2.6 NaCl #h 53R A ZF R R

FET NaCl Wk B2 TP & 2R 2T i 2t [l 9 J7 R 3R . BR AR A A0, 7 iRl 4 i & 32 NaCl Wk B2 ¥ 3%
P B E OGO R, RV & R B NaCl ¥ BE () TH S MR (38 5) o PRI Sk S 78 i RE 40 b 7 i 6 B o
ZE5E, 5 FhECERAAR P TN ERAE ER B R BOE U B | AR BRIV X T 3 I, LR A LU AR
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FEYLBRSE S. physophora EHIBRE S, salsa EGE S, altissima
100 100 80 -
80 - 3 S0 i P
= 60 - ———
60 |- - 60 |-
z 1 Z z z 09 I 40 -
40 - =% F 7 40 31 i e e i
SRl 20
20 - 5 20 —— ——
/Zi/o—o/ P —1 1 I
i E
0 0 0 *
0 1 2 3 4 6 8 10 12 14 16 0 1 2 3 4 6 8 10121416 0 1 2 3 4 6 8 10 12 14 16
MBS europaea IR K foliatum KM Lgmelinii
100 100
S L i &%
g st 80
=
2 60l = 60
g =
e 40
%
20 - 20
)
EM 0 1 1 I I 1 1 1 | On Hl . 8
01 2 3 4 6 8 10 12 14 16 01 2 3 4 6 8 10 12 14 16 0 1 2 3 4 6 8 10 12 14 16
H#bE L. otolepis BAEAMIE L. aureum NaClBHA IR

Time of NaCl stress/d

DO T S .y NaCl¥ i/ (mmol/L)
1 —— CK -8 400

- 50 = 500
— 100 - 600
?ﬁ# 150 - 700
200 —— 800

—g—5—a o 250 —+— 900
B 300 = 1000

—2

=S ] L ’
1 2 3 4 6 8 10121416 0 1 2 3 4 6 8 10 12 14 16
NaClJfp38 it i) Time of NaCl stress/d

1 AREZE NaCl BB A E Y FiR#HENZm
Fig.1 Effects of NaCl stress with different salinity on seed germination progress of halophytes
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Table 5  Correlation analysis between seed germination rate and NaCl Salinity of 8 Halophytes
‘ B ﬂﬁﬁ&i@;ﬁ%ﬁ)ﬁ i k2 B Uk 2 mm_z KFME)E
RS . 5 Suitable Half lethal Limit
Species Regression K concentration/ concentration/ concentration/
equation (mmol/L) (mmol/L.) (mmol/L)
PEULIRGE S. physophora y=-0.0827x+75.051 0.9262 194.09 431.93 812.35
AR HLBTE S. salsa y=-0.0409x+40.063 0.9377 533.32 621.62 927.45
FTE S. altissima y=-0.067x+62.279 0.9281 422.07 591.18 861.93
ERAAELS. ewropaea y=-0.00005x2+0.025x+78.95 0.9074 982.33 — —
EHITUR K. foliatum y=0.0001x>-0.2241x+114.22 0.9280 218.66 358.91 665.94
KIEFMALEE L. gmelinii y=0.0002x%-0.2329x+82.007 0.9401 136.18 252.13 436.13
HAMILEL L. otolepis y=0.0002x%-0.3027x+97.148 0.9535 88.22 184.97 389.42
FEAEAMILET L. aureum y=0.0002x%-0.2629x+91.389 0.9577 128.07 234.90 402.02

http : //www.ecologica.cn



7290 xR 43 4

s HME = FERE wzz R — A
= HIUR s RMAMILE ez BAHRNOE == EERILE

ABa

Ba

[ipzrie:
Speed of germination/%

N

N
\
\
\
\
s

BCb

Ec .[ Ec
||
200 400 600 800 1000
EhIKEE Salt concentration/(mmol/L)

RS

?.
?
4
a
g
Vi
¢
a
a
a
4
a
a
¢
7

2 AEEE NaCl BB 3T £ E M F iR E R
Fig.2 Effects of NaCl stress with different salinity on seed germination speed of halophytes
) — PRI AR B - RE s Ab B ) 22 53 W 2 [R]— Wk AN ) /NG SRR Wy R ) 22 52 1 %, P<0.05

—@— FEWWAE S.physophora —6— HMFS. europaea

—h— EHHIBRE S. salsa —8— KMHMILEE L. gmelinii
—w— EWE S altissima —&o— HMRMALEL L. ofolepis
—m— IR K foliatum —— EAERMILE L. aureum
100
80 |
S 60 F
g
o
NS 40
¥
#E o
£z o
Z,
2
£ or
o
~
0 200 400 600 800 1000

¥k Salt concentration/(mmol/L)

B3 FRERE NaCl X EEYHFEANEE RN

Fig.3 Effects of NaCl stress at different concentrations on relative salt damage rate of halophyte seeds
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Foft 5~ B SR A A e e i A B B, U AR 0 39085 N e R ) I S, Rl BB L A AR A
T SE IR A B AR T S TR OGHE > NaCl A S8AL Pkt v ity F2 22 43, X 7 & i okl 1
BEA B 7R A B EDRARUN ™, Khalid 1 Huang S0 58 & 30, 85 VR B2 (10 4R a0 BEOS 15 5 I 1 . MR 4R
FhFPRHRE , S0l 7 R % 1 A B e ARV B2 114 6 b R R A2 HE B A AL B 1 T AR S E
L 7E PR [RN R ER AL ) 8 Fhkh A A I Fh 1 FE AN [7] NaCl #h BEae N i & Rtk | & BRAIRER BE (NaCl ik B2
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<100 mmol/L) FEAMYI K 22 A K, BEE SR W) E T, 0 AR K m Ak A i i T dh i, i
LRI A3 M 2R B, ELER A AR 2 AN 0 [ R T bR A A, L 5 R R A PR R B R T s
A, X — 45 RG] AR M R A T R AT A AR ALY I S R T R R
N 5 OS] AERAT i & B BE AR okt 25 SRR AR, AR 2 R AR RS, 1SS 5 Fb
LR A A A N T3 T B B o W e AR R R ER A E TR E T, T HEER T AR, SO R AR
TR T WY, B0, Khan F e R 73 A S MER B O FP Bz P 2 B T B T IX B AL B4 X2
LA 7 AR 5T PRI (0 EE AL X FPAILAE W R A ) Pl i R ARGE . A SR T, Fh A AR T R Y
fit ERBE 7, ZEELE 1000 mmol/L i, Hi % 28 RATAEIA R 54% 247 , H A K ZFFEEUC , W & FREemi o0 Bt s o,
2 TR A S F X BRI A Y R AR Y Na® 2 X AR HLHI ) LA i SRk

MERFE KT 300 mmol/L B, BlERBE () T, BRER A FEANE) 7 FhEh AR AE Y 0 K 2F R R ZE 3R & ZE4E B
T REAR, B 7 R AT 0 4430 52 3 T AS AR BE A R ol 475 5 HE A 2 Pl s v MR B NaCl ¥
YN IB B A P I, 0 A B R IR , S A N R oK 2 b A AT sz B
RO DL AR AR DV ) YR AR A A SRR AN R NaCl A 17, 45 58 2 BRAE NaCl #% 34 200 mmol/
L B o e d i, o 74%  TTASBF ST AR AL ER BE R 8 R 200 59% , M ik S T3 h 2544 NaCl K T
B TFRESN , Z AR B A PR B & A E BN TR DT BRIz Ah  iR06 & B ER R 50
mmol/L i} 8 Ffi kAL A M Ah W K F I KT CK, UL BHBLARHR E 1Y NaCl Bha e F T 3 A AP A7 1 i &, iX —
SERGAAM EeTY Orlovsky ™ SEFER B BR BHTE R A R SERE A (O A 58 45 AR, 3 ol A
M NaCl IR H W CL B Na®, 80 T 4R BE | FRAR T /K 34, (b FIoK B 42T, T8 Mg
AT RE T FhF 8 &, AR Na™ X6 R I AT — & RUVE i, DA IIe 7 b i &

Bifi 5 R B2 R, 8 AR AR AE W ()00 i 1 e R & e D[] AR ) L R SR R Ear S < D A
“ORAS R iR, ARSI | Rk R RN AR 4—6 RAESE A T W K&, Tk Hh il | TUR
HH MBS KRR REAE 8—12 KA GERHT A&, Hii7 PRk (14 8 2 AL i fofi 45 A 3 /K T A ok A IR 174 7 V6 i
Ui kR BB AE SR P T RR ISR A BR A (A1 PR S i &, FLAR AR AF , DT - Foe 1 25007, A ML 7 08 B8 b A
S HRIE 5 TSR S B R T T DATE RS Y 0.5 /NI B 04 T R TOTC R b 1l 35 25 A 4
W2 SR FH 22 L9208 1 < TEIRLRD SR 10 KA SE U & o WL & 75 30T AR 1 6 3 5 v — R i &
G2 E VR EE L XU , 32 N R R BUE AL S IR SRS S S TR AR T A R e
SRl ) < AR XURS: B & SR AL, T e SR S AR ST N i R SR B R R A O

ER 2B AE W) A Fh R T B 2 R AT BV, 00 R R A A SR B B A R T R R RE Y A&
., Wang S/ U e P30 4K =45 K SIS0 , SR Mm% (0 Fivte (5 BRI T Eh 0 b Na" 0 - & &5 55
A W5 2 B AR 5% B AT S50 AR R 3 B S A - R R 3 5% P Y SO, gk 3 A Al g AR AE TR VEAS
DB T Al AR 4 R R REHE ) - HE R M RN AR = 0 H R T R R B B T 3 K
SRR, A5 i XA 38 Kot 34 g s X LA SR E R TR (R R 1%—2%) (B (&R
2%—3% ) i LA L P2 A0 T o R R A A A B R T R O | R B A R R M K
F 900 mmol/L( S ALEAEE 5.26% ) , HA T BE +h ot PR A KT8 7 5 SR HOORaE | o e it 5538 EOk B2 KT 400
mmol/L( EALENEL 2.34% ) , HAG B Eh 158 4 A A ole B3 77 5 B SR 0802 L R TUTCK T 190 mmol/L ( &AL AN EL
1.11%) , LA B R0t ok RV g 5 b i 1 B g 50 38 A2 M I 5K F 80 mmol/ L #AL#IER 0.47%)
WA ORI AR R AE X RS SR X DL R AR e R B — B AR R R AR S
ANfig ot AR K HAE SEPRIE B, A Ff T3 — 20 2047 K it SR A AR A

ZE L RTiR 8 FhERAEAEYIXT NaCl #3945 — @ HRBT AR J1 , — 8 MR B 1 48 20 % i A R 1 5 LR A
Y 2 [ B A i P 5 T I ER M ) 5 300 B T kA AR K S0 sk R 7 R 08 R R i R TR I S S A T
8 Fhih A A 1R R E Ak A R AR Yo AR T
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