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Response of various salt-alkaline mixed stresses on the photosynthetic

characteristics of Bassia dasyphylla in a desert region

LI Xin', ZHAO Wenzhi'**
1 College of Forestry, Gansu Agricultural University, Lanzhou 730070, China
2 Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Linze Inland River Basin Research Station ,Chinese Ecosystem Research

Network , Lanzhou 730000, China

Abstract: Two neutral salts, NaCl and Na,SO,, and two alkali salts, Na,CO,and NaHCO,, were selected and mixed in
various ratios according to the varying ranges of salinity and pH in the natural soil, and the response of Bassia dasyphylla
seedlings to salt-alkaline stress was determined. The photosynthetic pigment content, photosynthetic gas exchange
parameters, and chlorophyll fluorescence parameters were determined. The results showed 30 different salt-alkaline
ecological conditions, which included salinity of 50—250 mmol/L and pH values of 7.10—10.19. The chlorophyll a ( Chl
a), chlorophyll b (Chl b), and carotenoids ( Caro) contents, net photosynthetic rate (P,), stomatal conductance (G,) ,
intercellular CO, mole fractions (C,) , transpiration rate (T,), PSII potential efficiency ( F /F,) , maximal photochemical
efficiency (F/ F, ), PSI actual quantum yield (®PSII), apparent electron-transfer rate (ETR), and photochemical

quenching (qP) indexes of the treatment group were significantly lower than that of the control group; both reduced with
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increasing salinity and pH; and were significantly different (P <0.05) from the negative control group. Steady state
fluorescence (F,) result indicates the variation trendency of " M-type" with increasing salinity and pH, which is firstly
increased and then decreased, followed the similar trendency again. Water use efficiency ( WUE) and non-photochemical
quenching (NPQ) showed irregular change with increasing salinity and pH. The correlation coefficient between salt ions and
the photosynthetic characteristics showed that the rejection capability of sodium salts was Na,CO,> NaHCO,> NaCl > Na,
SO, in the photosynthetic pigment content index and gas exchange parameters. The effect of salt ions and chlorophyll
fluorescence parameters was comparatively complex. This study suggests that salt-alkaline environments inhibited the

photosynthetic system of B. dasyphylla, and negatively affected several physiological responses.

Key Words: Bassia dasyphylla; salt-alkaline stresses; photosynthetic pigment content; photosynthetic gas exchange

parameters ; chlorophyll fluorescence parameters
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GYERAR—AEEIMERZED . BT, S e akmil 59 32 2 A S WEE 2 — | it 5l F G+
WL N 1.5x10°hm* , P 44 23% 0 L3 f7e bk, 5 37% M Lbfremife . FREZA 2x107 hm?
(IERTEHL A 6.67x10° hm” A Eh Al ik 38T | HEh/h S5 — el 0.07%—1.3% , pH 5 [l — B 6.9—10.8 , £h
AL AR BE FERBBLAL T A AR R A A i TR B g e pg R AR BOR el B 2k Sk
- A [ e B ] — bR A AN [R] DX 38 LR 432 A0 pHL 114 25 57 34 25552 W AT 40 14 1F R AR A RRP R o0 A, DR 3R
BBTRE A b3 SRR A SR Bt 2 A7 T T I A R IR R AR ORF 22 AR T R X AE Y L H
L0 At ARAET FLkAgtY DY AT R R SR A K A B L B AR
FHRGRZ M, UE B SR A M8 XA P O BCEME AR SR . (HO2C AR 2 U T ARES BH ) A R i 78 % S 48T 5k
T8 A5, LA ER M D A A A SR A X6 G 4 L Bl A 45 3.5 1 M (A 5 AR D

—AFA AR R EREEAE Y X R B AGR, FE R ES MR A S R A E
BRESINEES . — AR N S Y B BRI, )2 A T B IX A U R BRI A R R
T+ AR AR IR F AR BE R B ARG S N T S B X AR AR AE IR N R B T — B E
ST PR AL A S SR 0L X e AL BE G BE AL AR B e ), ST — AR A A AT (0 22 W2 e v, (6 HL R R i/
ZoRE A A 2 S [ R 1) S FE RIS A

35 VKFE ( Bassia dasyphylla ) NZER S5 VKL J@ — AR BARIY) , S 2 85 s 181 2 V0 Fo S 3E V0 b DL R v i
Bl A e A ) 2 — 0, R A A T TR I 2 T SR S T M X %) R v R e v R I R e
e b, HET, T HEUKEE R F > B REIE S5 Y 25 [ Ak Sy oA ) B A g s VE R B SOk
B, (HJEZE VKEEAE A ER O e B AR Y 00 A A IR EEIE N PEF O i R T RS, AW 5T DA VD 15 25 DK ZE 4y 1 M AE 58 X6
% K Wi EER Na, CO, A1 NaHCO, K B A EER NaCl 1 Na, SO, %A ] U FIRA ALY 30 Fiath 8 A e i
AN ) B ER B A A X LA T 30 DB RSO B R X ER AR A5 o Ae (g e S LR DU MO & AR B A
V¥R ) 25 K 22 8 B A 15 1100385 N ATL B, 2 1T Sk e R A e 75 B % [T VD AR Wk A2 5 o A A R R 2 A |

1 #MREFE

1.1 MRbEESR

HERZZ UK EE R 7T 2015 4F 10 F R8T [ AR 25 R G WF 5 0 25 1 156 PN 0o 3 s A 5 3t BT 30 6 i, 4% b
FEHAEFREIIA 30 em A PEid A0 0 RIS A7 (Y SR 2L P, Tl V0 Fig Ay e BEARR LY 2.1 Fe i, A 0P A
Pl 20 ki, AEAE TS50, N TR, FIH A SR R IE R 5% 0K 3 . )5 B A Hoagland 5 32 GE #E 1
U, B H FHFR BTS20 8 B S K iR, FHZEIRKRb 5t , 2 0t il T Ld el ) 1 A A8 5 — 300 5 1k
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1.2 EhHIE A W E A

AR 224 YT PG A JE S B 19 58 3 2H R - 396 pH A9 43 A VS TR YK NaCl, Na, SO, W5 Fh o 4 £ Rl Na,
CO, NaHCO, 9 i 14 £ Fe BN 5] LU AR 4, 4 BB 1k 5 ) L 491528 25 34 R P %+ A (B .C D \E .F 6 1>
ANFBIAE R (22 1) , BN B4 P 50,100,150 ,200 250 mmol/L 5 NHEBERS | it 30 AR Eh vk
pH FIALEE | DIER A 0 mmol/ L B XZE K M X RE (CK)

®1 TRLGEBANRSARREAL

Table 1 Salt composition and molar ratio of various treatments

b PEZH Loy 4 B HBE R LE Salt composition and molar ratio
Treatments NaCl Na,S0, NaHCO, Na, CO,
A 2 1 0 0
B 1 1 1 0
C 12 9 8 1
D 8 9 12 1
E 12 1 8 9
F 0 0 2 1

1.3 Hhmebin ab 2

5 VKEERI T 2016 4F 4 J1 10 HEEFN 1S 4 JEIET BEBUR 5355 — B 55 vKEE 1 93 ZEBENLST B 31 41,
Hodr 1 4Rt IR HAy 30 AN S R BE B SRl e Ab B, 452 BB S AR BERS R IRER A A A, - F, F, B34 3
R 3 WEE AT 17.00—20.00 BFEAT, LA AR R BE VR A Ehidi 4 & 1 I L A AR 3, 5542 500 mL
57 3 YGEMEAL AL W IR 3 IR GEHE A AR K . IR H B R 0T 6 325 0 2 g 4 2R K i, O 28 1R K #h 2,
T B2 A TR SO S M N = ok < O WA KRR o e 2 W L= ke o Dl 1) 8 L NS 4 4 )
B 7 d F#HEDOLEERS & SESHRSEM R R IOCSENE .,
1.4 $5bRIE
1.4.1 SHEARITENE

M AT 2R 3 (Chl) B A2 N3 (Caro) A i MIIE S IRZEG2E Y ik,
1.4.2 JGESMASHSEI E

PEREMNG 7 d 5 KABE-I—K 9. 00—11. 00 BB AT &S ENE, A 1L1- 6400 {8 4 06 A1
(LI-Cor,Inc, ) M5EZvKZELN T AEIEHR 1000 wmol m™> ™ FHYEOLEER(P,) SALFE(6,) ME co,
FEIRE(C,) ZEBHFE(T,) 48R, 55 KEEK A FIHAEE (WUE) DMEMOL A B35 Z8 M B30 I FR0R
B WUE= P,/ T, , 2\ PR T 53 50000 [ — MR (R 066 R RN 78 8 S AR A DU e (B, 0 3o A v A PR SRR
RS SIREE (22.45+2.31) °C |, FHXFIRE (57.13+2.45) %, 253 CO, HRJE (379.51+13.25) wmol/mol , XJ HE Al
R HAME 5K,
1.4.3 MEERIOCSHE

BEFEME 7 d J5 RS —K 9: 00—11; 30 A BEEAT 4 Z oS82 . i FMS-2 B 6 25
A (Hansatech, 9 [F) MER IGO0 (F,) I KPOC(F,) REVOC(F,) HwRZE (F',) M/ IEOk
(F'y) o BRAEE AL BRI SE 5 0, 288 Roha ek ™ AR LT S5 T 856(F,) PSTT JERI
PRI KR TR (F 7 F) RVDGE R TSR (ETR) (PS T B TR PR (F,/ Fy) (PSIL AL 7155 FE 1
ROER(PPSI) S K R (gP) MR K REL(NPQ) ¢
1.5 Hdmaba

Bl o3k SPSS 19.0 #4588, FH Duncan 18 35 PEAG 56 75 125 M BOAS [ b B T] 1) 22 S |, O A7 Z2 5T [l
A3 87, F| FH Microsoft Excel 2010 #4544 .
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2.1 ERmUaE Ab BE W L EE AT pH EA @B BC BD HE BF
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ME 1 AU P Na, CO, . NaHCO, Y L ]
AW I, N A 13 F 40 pH AWy | 78— b B
HNEY pH WREE H N ER R B I Mg K, Hid 5
HN S MEFEA[ Na® ] LA 66.7 mmol/L 34 #KIK K 66.
7.133.4 200 .,266.8 .333.5 mmol/L, 30 Fh/A[H] i) Eh hili ik
FRAYERE M 50 mmol/L 3| 250 mmol/L,pH M 7.10—10.
19, [Na" ] M 66.7 mmol/L ] 333.5mmol/L,[ Cl~ ] M 33.
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3mmol/L #] 166.5 mmol/L, [ SO ] A 16.7 mmol/L %I ; ’ @ig‘%
83.5 mmol/L,[ CO¥ ] M 16.7 mmol/L #| 166.5 mmol/L, &
[HCO; ] M 1.7 mmol/L %] 83.5 mmol/L, B It AT LA HEL

W ER AT AR pH B AR AR FLAE 55 K SR E6 6l 1 35 AR A {2

e 25 A B 1 &AREEEHRER pH &

2.2 EYKFECE O S T EN A e Fig.1 Total salt concentration and pH of various treatments

ML 2 FTLAE Y, 55 vKEE 45 Eh el B0 Ab B A -2 R
FIZEHEAE N Z A EIRTREEK (CK) AP, BIZE S ER W 5 A 0 mmol/L pH 7.00 B 6 A (0 2K & i de i,
4% % a( Chla) %54 (240.25+5.75) mg/g, 442 b(Chlb) &8 (155.91+5.22) mg/g, 25 % N % (Caro)
SN (42.90£5.10) mg/g, M4 KA (Chla+Chlb) 4 (396.16+10.97) mg/g, 7E[F—AbBRL | 25 7 W 3h
WBE RN K, 55 VKERE SR R RIS DR S BT Rt s H7E S 3R v B2 R I T R BE I e KT
MRERWRE . FER —ER MR BBV pH BT, ROBEBRE R LU B R3S K, 43R a 4R b FIMF4 R it
FERIG W KAE DR SRR, MR a MR b AT XA R S8 PR
e/ MA, 735 He X BRFEAR 51.719% ,49.53% .61.47% .50.85%, Chla/Chlb [ {E B & $h B A1 pH (1) A Wi Kk H:
AL EHEARR LB, (B, B, .C, .C,AFEF Chla/Chlb FO{H 45 X5 lAL L, D E | F 2109 LB 7E A Ab B A 541K
FXF R SRS A 4URE R W7 B8 b B D F 41050 T 5 FHm i N, C 41 B BT 3 5 PR AR AY
P AL IR EE T, A 480 B AL AAR T/

2.3 FUKEECA SRS S BO E 3 1 e )

2 e AL BEXT 55 UK BE S A SR S B S BN W A & 3 BT, 55 vk EE 4% el a0 Ak B A et A R
(P,) ZEWEHAR(T,) HE COBERIE(C,) AL FRE(G,) BT X AL, RIZEVA AR W B2 O mmol/LL
pH 7.00 B} FiRSASEE fcmr, 433k P,(16.79+£0.93) wmol m™ s™', T.(13.54+0.42) pmol m™ s™", C,
(184.06+6.77) wmol m™ s™', G (394.22+11.84) mmol m™ s™', TE[F]—ALBEZ v | B 25 1 T £ Yk FEE 110 AN 7 38
K,Z5UKEW P, T, .C, .G IR T R, HAE = $h W B i i T R B B 0 R FARER e B . 7 W] — SR vk B
T, BEE VW pH Tt BV SRPEER L B3 K 55 0KEEN P, T, (C, .G AR, HITE FoARIN ) 9l A
JIMEL A3 SR FRFE AR 60.10% 61.74% \57.05% 11 62.96% . K23 FI LA (WUE) Fifi 5 74 i £h e 8 A pH B
AN R AR A SN ]| ZEVA TR T B 5 A% 50 mmol/ L Fll 5 250 mmol/L AL | BE VAR pH AN
K, WUE W2 3R i M8 HAE W pH e 19 F 41 B R AE st AR b #4595, A B D L2 e T
R 5 THE R A A%, C B 5 W BIAR ML | F 200 S ST i 5 R T e A R
2.4 ZFUKEEM SRR DO S BN ER T A (1) 1

2 Ty b B 5 VKRR - 4 E DU SRR AN A 4 iR, 4 SR an A BRAH RS DOt (F.) FE TR
e S 0—250 mmol/L FTE Bl N JCRRAIG, o S B M U AR A a3 | 4$ Ab BEZAH S 7E R R A 50 mmol/ L B} i #1
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Fig.4 Effects of various mixed salt-alkaline stress conditions on chlorophyll fluorescence parameters of Bassia dasyphylla
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Fe/MA ., PSTAETEYE(F ./ Fo) A PS T JE00 SO e K FRICR (F L/ F,) B MR AR ok, BI7E i
BERHIE N 0 mmol/L .pH 7.00 B ( CK) A fx K{E (5.22+0.12) F1(0.84£0.01) , FFFli Ab B R U JEE 1 T =i
MZWIEAL, PS T F& i 7808 (PPSI) R E B FEB AR (ETR) ADGIL2E PR K R (oP) B S
M HIEAR — 0 FEER R IE S 0 mmol/L .pH 7.00 i (CK) A e KAE, 7351124 (0.14£0.05) | (57.28+2.45) Fil
(0.29+0.04) , F- 34y Bt £k o i (%) T v 1T B, T AH [R]85 V& FE AR TR] pHL B 251 T A AR B 34 A BH 0 ) B A
IR A K R E(NPQ) ZEER MR D9 0 mmol/L . pH 7.00 I ( CK) A fx KAH (1.84+0.09) , Bl b BVA 4R
W BE B T R I A 2 S B AT S T v PR AR ) 28 Ak B 3 Y M AR TR B 55 T 50 mmol/ L BF | 7 AH 7] £6 ¥k B 4k
FRZH T A NPQ AN W pH WS A
2.5 EROrES TS 55 UKEE G B RHIE A TR B B] A A DG

R T R T AR B (R A3 B AN 5 VKB A RHE A TR AR R OC R | THE 3 (R A A OC R EOF
GIFFR2, NE2TUEM FEEKFCAARTER S NMERT, [Na ], [COT ] M[HCO; 1#5 Likgir
BB E R, [ CI IR SZAE MR AHEREON B, 5HA 4 NSRS R BER 3 B 3EK
L[S0 15 5 MR RGBSR RBIIA R E , EFKEIIELHSEN 5 MEbrH, [Na™] |
[COY | MI[HCO, 1 ¥ 5 FikfsFr M B AHXE, [ CI RS €M WUE fY AR C R BN B3 sh, 5 HA 3 4
FEAR I T OC R BRI 2K [ SOT 15 5 MRS BN AR RECI AR B E . 1E55 KB R o
FSEUN 7 A RFR T, [ Na' 15 FO 2B E EAX, H5HA 6 MERB RN BE A [C]M[S0T 15
F AR RECR IR K, 5 HA 6 MNMER 2N B E R, [ COT 15 OPSI 2B EFHMML, 5 F,
FINPQ FAHE RECR A B B KT, 5HA 4 NMEFRY R B A [ HCO,” 15 NPQ 2 B AR, H
A 6 MEARAHOC R ECR I 3 B K,

#2 HEETANSEKEXSIERENEXRY

Table 2  Correlation coefficients between salt-alkali ion constitution and photosynthetic index of Bassia dasyphylla

Ak B T4 Ton composition

Photosynthetic index [Na*] [cr] [S0% ] [co%¥ ] [HCO;™]
425 a Chlorophyll a -0.878** -0.368* -0.188 -0.659 ** -0.617**
M4£Z b Chlorophyll b -0.906 ** -0.423* -0.238 -0.636 " -0.588**
425 a+b Chlorophyll a+Chlorophyll b -0.841*" -0.384* -0.208 -0.626** -0.587**
4% 2% a/b Chlorophyll a / Chlorophyll b -0.814*" -0.406 * -0.217 -0.601 ** -0.548**
FH# M Carotenoids -0.807 ** -0.291 -0.134 -0.655** -0.611""
BG4 3 F Photosynthetic rate -0.952** -0.413* -0.310 -0.700 ** -0.550**
ZE M 3 F Transpiration rate -0.945** -0.373* -0.305 -0.734** -0.551**
JfaE] CO, BE /R34 Intercellular CO, mole fractions ~0.898 ** -0.316 -0.226 -0.736 " -0.593 "
SALFJE Stomatal conductance -0.932** -0.392* -0.356 -0.699 “* -0.479 **
JKAFFIHIZLHE Water use efficiency -0.872"* -0.340 -0.199 -0.681** -0.599 **
a9t Steady state fluorescence 0.498 ** 0.349 0.292 0.231 0.141
PSII (¥ 7E % M PS 1T potential efficiency -0.948 ** -0.566** -0.507 ** -0.540** -0.325

PS I J5E40 s #1280

Maximal photochemical efficiency 0.904" ~0.539™ ~04777 ~0515™ ~0.316
PS 1T H P& i FH0C% PS T actual quantum yield -0.865"* -0.546"" -0.488 ** -0.462 " -0.267
FMSa A L FE AR Electron-transfer rate ~0.855** -0.498 ** -0.463** -0.509 ** -0.285
eAb2EE K Z B0 Photochemical quenching -0.904 ** -0.516 " -0.467 " -0.539** -0.328
6P K 24X Non—photochemical quenching -0.362*" -0.589** -0.628 ** -0.175 -0.365"

# Fn P< 0.05, " R P< 0.01

3 itig
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dA MY ARG R, S5 vk e RS N 2R R AR UM 0 7 AR R R, T A e
AR BN R A3 AT HE A ZE IRl — R R BE N BEAE VA VR pH (9T, R BB PR R LU A R, M R i
BERIG N 2% DR ERNIRKIEAT, X5 Parida 55 100—500 mmol/L i) NaCl i AL B/ NEAME 1S
FILER - TR T vk EE G E M8 N R S T R R AT AR T pH M COT .
[HCO,™ ] 3 W4 R B T B e FE 2 i B B = B g™, (A 40 A B 72 0 W I AT 3% 4 TR B8 1 (Mg™ Al
Fe™ ) KA HOEAEED o JIA0 Btk R o7 LA 5 2 22 R A B 00 15 1, DI Jon sk P2 o T 455 €2 38 B4 0 i
A R RRAR Y A3 a / b Al DU WA S A X YGRE R RO BE S 8 T DSz e 3 (A S ) B S R B, Tk
BN A RIRR Y SFUKEE AR a/b TEVRER MR R pH B IR A A B v T R 7R B £ L £
BRI A FRZH Hp YA X6 B 0 A 55 vk B 0 B AR IR 454 KOG RE R T BE 0 A — 2 PRt | FL X v R
PUMER TR R P . 28 N RO A @R | BB RISORM L8l 7, MU N IR EDT AL, 7T LA
AT AR B L A it R A, A8 A I A B DA 4 S ) O R PS T A DG RESY . Bk el I, 6
HOR G ENREIORER IR G Mo T kA E AR IR 2 —

WHE GO AP EIEC A ER (P, ) 2l SN a0 5 B A iR ERBIR A Mt T AR P,
PR 565 RE T B AL T B (G,) B T BEAT 56, 1T LA S5 A% 4 200 B P9 0 0 I oG 28 1 AS T 25 )
FASES P RAR A J R A A AL 43 5 AT T S50 AL PR A 0 I A 200 Y6 308 10 B S B Al AL BR i, 24
fiiLfa] CO,BEI/RAEL(C,) (G, [ FRER , Ui P, 4 B i LR iy ™, B R gT I, 76 Eh el
T, P, ZE R AL R AR FLE F A RCE R Ak aa R R R AR P, AR B 32 S AL 3R A S M, R
HFEPERET PR R B2 AR LN B AL S ALIN R SR AL R P AHFoE R0, bl
THE AR EE A pH B3GR, S VKEER) P, T, \C, .G S S R NG S HZ KBS AR SR
AL AR TAR S S E AR e 35— 30, UL 55 UK AR SR8 2 5 W38 T P, BT B2 o AL R i Al <AL
B i) & [l s Jl ), 33 5 i AiE = 25 F FH NaCl Al Na, COFE 25 EARTS RO IT &5 R — 30 RIS L PR, 7Rk vk
JEF pH. f5 e MR AR A b B | 55 VK FE WUE 19728 Akt A AR — 30 B AE LAt b B2 v L AR (R 35 L e 2
A 1 X — G HLEAT TRt — 2 ST

SeEAEF R iR e R IR AR s PS T A PS T H M52, 24 PS T A1 PS 1T Ja) /934 & BEF 31 5
R R AR, 2 S B0 A 2R G5 18] HE A% 398 R IR 2 B R A8, AT R Wi A VR RO RCR ™ PS T
JEA SN B K 3R (F 7 F,) i PS T HL &3 1 550% (DPSID) 2 I WiR ) 2 75 52 B 630 ) i 1 2248
i, SIS R X 30 B e e 7 A ERAR SR e A 0F R R aE s R B R F/ F R OPSTI
1B, AT LA R AR A A e B G RE R AL OR NI A R T RER A RIME B R M2 88 e R = i
T DR ARSI A R PS T & AR 3Z BIREIR 06 T L FAZ s SR Ak i 3008 ( F L/ F, F1 ©PSIT
FOME R etk K R (qP) BT PS TR T2 AR A4 JFOIR A, i A Y6 ik 2278 K R 5 (NPQ)
D) 2 A b o TR A REAB A F8 0 0, AR5 2R T, Bt T a0 R Sk VA R pHL A3 K, S5 UK FL/ F RN
OPSIL i AR ETR Al qP S35 bntobifi 2 B, D6 WA SRR 18 S 80T 2 vk ZE 244K PS 11 i O iR 458 43 A
FeATEMER R, XIS 4331 0,50 .100 150 200 mmol/L [ NaCl 1 Na,CO,Ab R e B & B, B 5 Ak
PRGN, L F / F, ®PSIL Al P BLE TR R R SAC—38, FKFEAE AV K R B (NPQ) Fifi
AR BT 5 11 1 DRI S IR S T BRI A AR (A 3, ELZE VA AR Tk B AR TR 19 254 NV R pHL 38
FIAL B NPQ AL, X WA 25 KL REMS IR HR A B NPQ AT 2 25 PAGRE 00 6 0 338 1% 26 B i, ELBPE S5
TE X 55 UK EL A0 AR PR Ttk SR At | 3 5 R o S 0 ) — e i 5 Bl 42 P 1 RS0 1 R 4 T v
APPSR ST 45— 20 SRR ERBRE A BE R, 55 vk EE S 15 A % 8 o (B 2 T AE b AR R e
SeA MU 153, ROS 35 B 2R G815 AES MO AR VL A9 A BEAS (b 75 E— 2B UE S

AHFFE T LER 38 AR 53 B9 2 5 55 VKOG A R R 45 LS A (] 1 R OC R BRI, 45 38 70 2 L B8
TR VKB A R AR e S B M HHET 2 . [ Na® ]1>[ COT ]>[ HCO; ] >[ €17 ]>[ SOy ], BLEH i
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10 A E = 38 G

JIr 4 T[RRI 9 23 %) 55 VKDL & G AU S B S Ml V5 JHHERF 9 < Na, CO, >NaHCO, >NaCl>Na,
SO, , Xt 25 PREE M2k R VOCS RN B S 2% e R R $E bR 4 MhER A s -2 e A —2, 1
TR R FHER R 45 T 360 b 32 R R B, 3 B A A R S BER AR 7 R AR SR pH L [ Na® ] |
[ COT ] 45 8 Tiatnlnl Y AHSC R BRI, HER 73 2 720 WU A0 52 WV TR/ NHE e 5 AT 58 v A5 ) B 28 SRR AS —
B, EABITERI, AR AN 5 KB A (R USRS ERM 2R R TS B A AEAR R 22 52,
Forp B LBLE A Rt — AT
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