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FEE . L)AL 35 5 ¥R ( Cucumis sativus L) KEEH REH R X BT, EXFE K CO, AR, 5K CO,HkE (~400
pmol/mol) I CO, MIE [ (800+40) pmol/mol 12 A~ CO, e /KT B4 IX K g & e £ 3, FT NaCl AL ER T 38 | 525 HR (0 mmol/
L NaCl) .ERM38 (80 mmol/L NaCl)2 A#h 43K, WF 98 T CO, & X 56 rae 8 R4 A= 4 6 et B d: SR 0 2
SEIERUA  Fhhan B S ORI A RN T 4 B i ETR | @y, JETAME- 1,5- 8RR (LA ( RuBPCase ) 1 14 12 1t
A A ER A S T TN R R AU B A S LRI R R i T R B i SO S B AR (SOD) | i U fL AU ( CAT)
TEPE  (HREAR T S L B (POD) 361, COL NS W35 38 M T SRt 8 NG fAk = R I 1 AR B b b 3 3, AR T i
G a MR b Y PEREIRE (ath) Frim  (HRFRE THOEA A RuBPCase 1Y, [FIBT AR T AL T BE M2
R IE BB B R 1 R T8 R I PSIT S PRt b4 %08R s CO, s S HE = T SRl T 3 & v i 7 Il R 7 1 B
SOD .POD ,CAT it , N 1% ol EAL & & A B B 1= R i A, 25 LUk, Co, & vl il i $ w4l i i R e
AR SR & B BT AR 1, MRS R U/ B i SR AR B B DT 4 i A e 2 TR Ak R A 40 5
R U W0 CO N E A TE R

Effects of CO, enrichment on photosynthetic characteristics and reactive oxygen

species metabolism in leaves of cucumber seedlings under salt stress
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Abstract: We investigated the effects of CO, enrichment on photosynthetic characteristics and metabolism of reactive oxygen
species in the leaves of cucumber ( Cucumis sativus L. © Jinyou No.35’ ) seedlings under salt stress. In the split-plot design
used, the main treatment consisted of two CO, concentration levels [ ambient [ CO,] = 400 pmol/mol and enriched [ CO,] =
(800 + 40) pmol/mol ] and the subplot had two levels of salinity treatment (0 and 80 mmol/L NaCl). The results showed

that after 7 days of experimental treatment, salt stress caused a significant reduction in growth rate (i.e., increase in plant
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height, stem thickness, leaf area, and the growth of both shoot and root), ribulose- 1,5 — bisphosphate carboxylase
(RuBPCase) activity, net photosynthetic rate (P, ) of the leaves, stomatal conductance (G,) , and transpiration rate (T,)
of cucumber seedlings. Salt stress decreased the chlorophyll [ chlorophyll a, chlorophyll b, carotenoids, and chlorophyll (a
+b) ] content, electron transport rate (ETR) , quantum of PSII (@, ), and photochemical quenching (¢P) but markedly
increased non—photochemical quenching (NPQ) ; there were no significant differences in chlorophyll a/b and maximum
quantum yield of PSIT (F /F ) between control and salt stress treatments. Moreover, the portion of excessive energy in the
photosystem II (PSIT) reaction center was enhanced by salt stress that increased the rate of production of the superoxide
anion radical (O,”) and hydrogen peroxide (H,0,) content in the leaves of cucumber seedlings. Subsequently, this
resulted in an increase in malondialdehyde ( MDA) content, permeability of cell membranes, and osmoticum ( proline )
content. Changes in antioxidative enzyme activities of cucumber seedling leaves differed between the salt stress and elevated
[ CO,] treatments. Superoxide dismutase (SOD) and catalase (CAT) activities increased while peroxidase (POD) activity
decreased in cucumber seedling leaves treated with salt stress. However, the activity of antioxidative enzymes ( such as
SOD, POD, and CAT) and proline content were enhanced by elevated [ CO, ]. Therefore, we can speculate that reactive
oxygen species (ROS) quenching was limited under salt stress, leading to their accumulation and serious lipid peroxidation.
However, elevated [ CO, ] reduced the content of MDA, H,0,, and the rate of O,  production in cucumber seedling leaves
under salt stress. ROS was eliminated by antioxidative enzymes under elevated [ CO, ], therefore, lipid peroxidation damage
was less than that caused by salt stress. Elevated [ CO,] increased the plant height, stem thickness, leaf area, and shoot
fresh weight of cucumber seedlings significantly under salt stress. Additionally, elevated [ CO, ] decreased the content of
chlorophyll [ chlorophyll a, chlorophyll b, carotenoid, and chlorophyll (a+b) ], stomatal conductance, and transpiration
rate but markedly increased P, , ETR, @, and RuBPCase activity in leaves of cucumber seedlings under salt stress. In
conclusion, elevated [ CO, ] alleviated the negative effects of salt stress and enhanced the resistance of cucumber plant

growth to salt stress through enhanced P_, cellular membrane stability, proline content, and antioxidative enzyme activities

no

while transpiration rate, MDA content, and accumulation of ROS were reduced.

Key Words: cucumber; salt stress; CO, enrichment; photosynthetic characteristics; reactive oxygen species metabolism

S AR B AL 9913.3 T3 hm?, 25 4 1 39 v ALY 13 4%“1 EXHEY AT ERR T B
BN TR E ST IR B TR A — R AN AR A K ARk IR
VAR 3 ARSI O (B Tt PR B AR G 25 P 0 4 o, 3 AR AR AN BT K b, i 2 Jl AR A 7 #h 40 TE
+HERZ B, LR B E SO R AEY AR K A AR ARG 22— I L B AR P B
T it it R B R H R ERAL T COMUBRIRES B BR D AE BB E RN Rz~ 5
IR B SN D S A 2 55 TG s i3S I, H FiT R CO, e B 3K 3] 400 pmol/mol , Tt 2100 4F4¢
T2 730—1020 pmol/mol ! X CHEHIR UL, fiiE CO, W Z5h 1000 wmol/mol , 7EBLA 5518 T HOB A
FZF RS, H I Co, mr“ﬂmxt C,AEY T 7 HA W&« COLMERE RN " . COLNE AR YL A VE TG Rk,
OV B R AR B ) Rubisco fEALTEVE RN T 17 815 HL - 388 30 3R | 18 1T 2 i A 40 D' A el S5 R P S A R e
BN ( Cucumis sativus L. ) S&=38 RS AR SR A BE SRAEY) Z— , X 384343 Usk , 3 36 40 i 2 T4 i A R 11
AR BOGA B TR R R oA e R A o AR AT AT A SRR, R O, Mk
CIRTE 2 HJJLthE% FERBSE RN EI AR AR A 41 4 AR AR K 20 RS Bt e B SR A i 6 1 | o
IR B (MDA ) St DA Xt R ol a6 1 B (0 8 005 FL A — AR VR FH . (H 5 CO, MR B X R Wkt F 2% IR %)
B LA R e A @amﬁm Soma i DLARGE A SCUA RGBT 4, FE CO, e FER A & 1F T,
AR DA RS A A C R UEA T T RFSY, UAE—25 BB CO, & % 46 Wit~ B 4 i A Ak 4
Dt 2 AILEE , it CO, it NEAE 3k Az £R 35t A5 RS A9 3% AR e i v %) 1 FH S L BRI AR
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1 #MRERFE

1.1 RSt

I T 2017 4F 3—5 ATEIARARN KA Fll 2 S B bt 47, DL < Heh 35 45 BUR( Cucumis sativus 1.) ik
Mo Py GRS T/ E B R AR R W80 R 3:1:1 LeBIRCH] . RRAIESE 1 B 5
S RTFIT , e Pk 3¢ —BUNAN I B T 2K 37.5 emx29 em 54 12 em A9 BB B9 80RL 2 b R AT K 3, B 4
6 Bk, EFRWCA 1 AT 0 108 EETCE SRR C T, BB R, B SRR AR R, B9 3 min R 30 5,4 d ¥R 1
WEFW

PR R BT, FIXPER Ky CO, MR, TR CO, MR (2400 pumol/mol ) 1 CO, A [ (800+40)
pmol/mol ]2 4~ CO, ¢ /K-, 241X (R 2 Ry b i A B | NaCl B ABLER Bt , B2 B (0 mmol/L NaCl) R Wit
(80 mmol/L NaCl)2 ML /K, BAMEL 10 R, BNEE | &, FEK 2 2 1 1o AR, K5
1E A AT T KSR (K 6 m, 98 6 m, B 2.6 m) WHEFT, Ml 954 SRBE 4 R 45, & db H
CO, IS CO MMM LT . CO,MEE th A Shaa il RGE42 M (Auto 2000, JLHTHAE) , B UG RGN E] CO, W
MR T IE T BRI, TR r R IR D, B H VR B2 R 477E (800£40)  pumol/mol
1.2 MEFEbRS ik

ARFESES 8 X O AR R 3 5 TR s 45 AR BRR AR E A 3 1K,

PR RO 5 i O B A S B 2 FHIRERS 5 RO 7 O S A8 s A . R
JRUMN 5 5E 42 R FF I B K (L) S S, = 1,2 3 s b i FRE | BBk 1 BRI AT 5E 4 S - g
A, B B PR et K o) MARZE 45 A 4b BY I, 4300 Bk A5 s b 1 306 305 105°C 4%
15 min, 80°C ML fH T, FRTG T,

K& E LI-COR 22 A7 (1 LI-6400XT 4 A0 G0 RGN 66 S48, WE &0 iE 1000
pmol m™ s™", CO, AR FHZZ wpfR A AR FRE 1Y 3—4 m = 125, W EE 2978 400210 pumol/mol

K FHYEE Hansatech 23 7] 42 72 1 FM-2 BUJEH 202 R 560N M4 R 9B 5L

KA 1,5- Bk ¥R 1L ( RuBPCase ) 6 £ R F ELISA 877 & ( FHFFRZE ) e M4 2 & 8% ] 80% 14
R R I A IR oo A =T - B K A MR I E 7 5 IO B (MIDA) 5 B SR P BRAR 2 1L 27 L
ke A AR T A 3R (0;) P AR ORI R R AL iz s i AL A (H,0,) & R AR BR Bk - i
fivkim e R A A A (SOD ) 1 1 R FH U PO IO Sk 5 it B AL il (POD) 15 4R F AR Ak A )
AW g g e T ad SR A U ( CAT) 1% R FH SR A kil 52 10
1.3 Hdliba

K Microsoft Excel 2007 1 DPS B XA #E AL B | I8 25 P 43T ( Duncan’s Z2FE M 2K, =0.05) ,
IR A SigmaPlot 10.0 WA

2 HRE5HH

2.1 CO I X ERIA T 8 NG v AR K R sE e

HER 1 AT LAE 3R a7 8RS i AR K, 22 b B K, 7E RS COL MR T, 80 mmol/L NaCl
Ab 3SR ZOML TR ML MR P A E RO BRI R T 45.0% . 24.4% (54.2% ,44.1% ,35.3%
42.3% 35.6% ;1M CO,ME AT AE—E FEEE 1 G2 i b o360 % B N W Al AR A A Ve . BLRRBIAE , SR it R
CO, NG T HA TR PR RS, COL M I IN T 13.1% .5.9% .10.5% 31.5% .15.9% .36.1% 8.9% , {1 |- 3K
FE AT E AN, 22 F 8k B E K,
2.2 CO,MEXTERIE T BN i 7 (B3R & S 520

M 2 ATLUE 3 e N BRI R 4R a R b KBS MR R (a+b) ST EFEIL, 2257
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iKWK (HXF ISR a/b SEIA K, ZERS CO,MEE T ,80 mmol/L NaCl AbFR{FH T4 a M4 E b 2K
W DR 4R (ath) SRB B MR T 8.7% 10.6% 12.0% 9.3% ;1 CO, & ffih Bria F m- 7 -4
Fa i E N, He R EHRIEREKT,

F1 CO,MEXEPETMENERSEEKNZ N

Table 1 Effects of CO, enrichment on the plant growth of cucumber seedlings under salt stress

CO, e NaCl ¥ N fif 5 TH
IR NGOy 41 oL . |
CO, NaCl . ’ Fresh weight /(g/Fk) Dry weight /( g/#k)
X Plant height/  Stem thickness/ Leaf area/
concentration/ concentration/ om mm (em®/B) Hb 3 iR Hb 3 TR
(pmol/mol)  (mmol/L) ) Shoot Root Shoot Root
400 0 27.36+0.66b 7.242+0.215b  862.98+4.88b 35.01+£2.31b 16.06+£0.98a 3.50+0.24b 0.87+0.18ab
80 15.04+0.60d 5.471£0.113d  395.21+29.18d 19.58+0.61de  10.39+0.54b 2.02+0.05¢ 0.56+0.06¢
800 0 30.19+0.35a 7.506+£0.080a 935.13+25.43a 43.33+4.32a 17.94+2.65a 4.50+0.74a 0.92+0.12a
80 17.01£0.90¢ 5.795+0.144¢c  436.75+16.11c  25.75+0.40c¢ 12.04+1.13b 2.75+0.12bc 0.61+0.03bc

[F) A ) /NG 5= R A B R] 22 55 W 25 (P<0.05)

*F2 CO,MEXEMETENRGEHHFEESENHIT

Table 2 Effects of CO, enrichment on chlorophyll content in leaves of cucumber seedlings under salt stress

. NaCl ¥ J& N
CO,IK I L MR a VA b N P ath ik
al KR a
CO, concentration/ . Chlorophyll a/ Chlorophyll b Carotenoid Chlorophyll a+b
concentration / . . ) B Chlorophyll a/b
(' pmol/mol ) (mmol/1.) (mg/g FW) (mg/g FW) (mg/g FW) (mg/g FW)

400 0 1.809+0.078a 0.729+0.035a 0.648+0.025a 2.539+0.114a 2.482+0.014a
80 1.651+0.028b 0.652+0.019b¢ 0.570+0.009be 2.303+0.047bc 2.533+0.030a
800 0 1.694+0.032b 0.687+0.024ab 0.593+0.014b 2.381+0.055b 2.467+0.040a
80 1.534+0.009¢ 0.621+0.006¢ 0.543+0.010¢ 2.154+0.013¢ 2.471+0.022a

2.3 CO &M ERMA T B RA b AR 1, 5- BRI A I 1R A4 52 )
AP 1 R LA H R0 S T 2 Il i i A

Bi-1,5-ZBEIR B L (RuBPCase) i, 2 Rk WK 5 9 = 400 umolmol CO;
Vo RS CONKIE 80 mmol/L NaCl AbERE LR BE Y[, & T
FEHERA I 22.9% T CO MR THIAT S ¥ o
AN e, 22535 B EK T, gif )
24 COMERT AR T HRGI M oL A siihsche [ 22 9
SR E I

19 3 LU SR T ERS R s ¥ )
EH, 22 5235 B2 KOF . FER COLKIE T, 80 mmol/L i 0 %

NaCl AbFREEIAE A HR (P) AL T (G,) L] NaCl/(mmol/L)
COMRPE(C,) FEBEH AR (T, ) BB FRET13.7% . m1 CO,mEwthis FE M4 st E RuBPCase & 440 51
31.3% .2.8% 11.3% ; ML AT COMNE i P AEXt  Figd  Effects of CO, enrichment on RuBPCase activity in leaves
WA T 8.7%,G, . C, T, il T BT 16.1% .6.2% .,  of cucumber seedlings under salt stress
13.0% ,B% C, 48, 2533k B 2K, Uil co, & T
BRI R AL NI A 7K 2 B8, RT3 e e £ 88 | tE I 44 w8 0 B /K A3 R R 2R, DA 1o kit
2.5 CO, & X AR E T B RGN I 4 5O S S E

M1 4 W LU 6 30 06 B 4l i B e A2 VK R E(NPQ) 183 [T, PSIL SE Bt b 2= 300%
(Dpgy) FEMHEFAEILHE R (ETR) SALFEEK RE(gP) BE T, 80 mmol/L NaCl AbFRET, 78 K<, CO, ¥
JETF NPQ B IEH 4 F LT T 75.4% , PSIT e KIEAL2ERCE(F/F,) @y JETR (qP W5 FRET 2.7% |
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15.4% 15.4% . 7.8%; 1M CO, Ae AT 4 & 6 38 N BRI Fr @ IREDG R G2 (PSID) DG ik 27 i M, il -
@, ETR (P KA CO, ML S5 LTt 7.8% . 7.8% 3.3% ,NPQ R[4 21.6% , B P NPQ 4, 22 5 243k i K
S AHXE F/F, SRR,

F3 CO,MEIEME FTHEINYEHM FASKEZHRSEHTMN
Table 3 Effects of CO, enrichment on photosynthetic gas exchange parameters in leaves of cucumber seedlings under salt stress

il CO, HeE C;

CO, M NaCl #¢ HOGA R P, LR G, tereeiolar CO FEMEHAET,
tercellul:
CO, concentration/ NaCl concentration/ Net photosynthetic rate/  Stomatal conductance/ Hereeliar B transpiration rate/
R I concentration/ 14
(' pmol/mol ) (mmol/L) (pmol m™" s7") (mol m™ s7") (mmol m™ s7")
( mmol/mol )
400 0 19.97+0.85b 0.705+0.055a 309.67+3.79a 10.53+0.40a
80 17.23+1.00d 0.484+0.045b 301.00+2.00ab 9.34+0.54b
800 0 20.90+0.61a 0.523+0.053b 299.00+19.05ab 9.42+1.04b
80 18.73+£0.97¢ 0.406+0.013¢ 282.33+2.08b 8.13+0.49¢

R4 CO,MEHME TERYEMFHERRASHAIZM

Table 4 Effects of CO, enrichment on chlorophyll fluorescence parameters in leaves of cucumber seedlings under salt stress

; PSIT 5 K -
CO, W% NaCl ¥ X PSII 2B FILEH
(e ES s o N LD EN S R a=SLY
co, NaCl 3 e T4t 2 JUJC%HI%%Z 4#}‘&1&%/¥X
. maximum quantum Photochemical Non-photochemical
concentration/ concentration/ . - Quantum of PSII Electron transport . .
yield of PSII ® quenching (¢P) quenching (NPQ)
(' nmol/mol) (mmol/L) (F./F,) (DPpgyy) rate (ETR)
400 0 0.829+0.021a 0.656+0.019a 220.41+6.48a 0.897+0.008a 0.481+0.092be
80 0.806+0.042a 0.555+0.011¢ 186.41+3.85¢ 0.827+0.050b 0.844+0.096a
800 0 0.831+0.008a 0.687+0.002a 230.72+0.70a 0.912+0.004a 0.412+0.076¢
80 0.818+0.018a 0.598+0.024h 201.04+7.96h 0.854+0.035ab 0.661+0.048ab

2.6 CO,IME XFER MM E T B RA i i BBl 2 o8 5P s i)

M 2 AT LA Y SR hn R s R B ik A IR N U (MDA) FITE MR (ROS) i THe , 2 Rk
Ko FERS COVEIET ,80 mmol/L NaCl 2L FR{FH A 22 . MDA | it S fb &0 (H,0,) 7 & FiH B B FH i
3 (07) A BUHRESK BT 5T 90.2% 37.7% \18.8% 56.7% 5 T CO, N #E— LA 1 Rt F i 202 (1
AR, T MDA FH,0, B K 0,7 Al | Il 202 % S B KR CO, M BT+ im5 T 13.0% , MDA #il H,
O, FRER K 0,7 M F BRI T 19.2% 15.9% 15.7% , 25573k B K, P CO, b & al i i {E vk 2
JRAHE R E R A LR | TRl AR AR MDA K2 ROS AOFR SR Ui/ ISR A ot S84k , DA T 45 ve A R i 35 i
2.7 CO, M XFERIME T B AN i i B el A % 1 04 52 1

&L 3 AT LAE H, 3R 0 0 2 ATy 1 i e e A A i TS PRS2 e B 2 . 7E R0 COLVEEE T, 80 mmol/L NaCl
Ab B HL R SR A B AR (SOD ) | o 4504k S0 ( CAT) 176 P 5% B 43 B2 55 1 10.3% ,34.2% , {H 3 S AL 1) il
(POD) {EPETFRE T 50.7% ;1M1 CO, N i — 204 T ERMME T SOD | CAT {4k, 5 IR it 4 & 1T POD T 1%,
fifi: SOD . POD [ CAT 1A COMIE TR E T 8.2% .62.9% 24.9% , % 551k . E /K-, B CO, &
A o R R I A R Be E ABEE T  TE BRI PR A SRR DT 8 ik I 30 Xof R i B A 4 4

SEIA AT K % 7 B, M bR K, SR By R AR R, 80 mmol/L.
NaCl AbBI | 7 8 A0 02 K KT (46 1) , T CO, BT 2B T kWit 26 9 e bk M 1 0 41
5505 i A B TRLE RIS 1 0T 4 2 2

G A (A 1 5 T, H 638 K05 BB A P, AR5 507,80 mmol/ 1
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Proline content/(ug/g FW)

AR AP B 7 Al A
Superoxide radical production rate
/(nmol min™! g”!' FW)

Fig.2 Effects of CO, enrichment on contents of Pro, MDA, H, O, and rate of O,  production in leaves of cucumber seedlings under

salt stress

A A AL
Superoxide dismutase activity
/(U/g FW)

Catalase activity

/(AA240 min™! g‘l FW)

Fig.3 Effects of CO, enrichment on antioxidative enzyme activity in leaves of cucumber seedlings under salt stress

—_ = = =
[ S e == S T )}
S O ©O o O o o o

250 r

200 |

—
wn
(=}

—_
(=3
S

W
(=]

50

40

30 1

20

10 ¢

——3 400 pmol/mol CO,

COSA]
XX
XXX

o0

A
25
R

R
S

%

b o

<A

X

XX

X2
R3S
LS

<>

80

=3 800 umol/mol CO,

10
a
= T
g b
o ~ bC
(5]
w2 o
25 [
S E 4}
=R
S
s 2t
0
3 a
- T
g 4t b
S ~
@%ﬁf 3t
{5
22T ¢
J@’-giz' c
j?)gn(’
S
jun)
0
80

NaCl/(mmol/L)

E2 CO,mExfihfmid TERLEM HHSE . MDA O, 1 H,0,#Mh

KK
ZRLLS
LKL

7

botetele
LR

PP

T
botele!

bttt

NaCl/(mmol/L)

300
250}
=E
%Ef_“ 200
|22 150
IS E
2 e
fﬁjgg 100 [
AES
50
0

NaCl/(mmol/L)

[ 400 pmol/mol CO,
X 800 pmol/mol CO,

B3 COo,mExtihimie FEMLHE M FRELEFENZMm

http ; //www.ecologica.cn




6 1) Didige A CO MM ERIS0 T BRL T 7 65 R B i S A Qs ) 52 7

NaCl ZbBERFEAS T # RGN R SR (£ 2) , X 5 RES AEF M LI as )R —380 . st AFsEA
g, B M0 FEARAE AR T A (2 & A B R R IR S (ROS) AR E R ) Eh a3 fin T ROS AL 2
(F2)  WmifE i R R, AR CO, ME T/ AR B R & HAR g 45 5 W
IR, COLMME AR T HRLI T - (S i X 5 Pérez-Lopez TR 22 181845 A\BFFE 45 5 — 3012 gy H s
FAIREFEEE COME TR R (£ 1) SR TR A 5,

AR IR AR A 77 1 B Ak, SR M EY O C SR LR PR R, G & sk R AL, R FIEY
A, AEEE R R Y], 80 mmol/L NaCl Ab3 7EFEARE A i it i P A G (3R 3) WYIRIET, 4275 T H,0, % &
(E2), HYAM H,0, /KT, rl e sEft DA KT AN AAN Ca> N, 51 S FLoEH Y BR#EIRS o,
AN A NS R ASALBR S . 5 IR X 2R RS E 5 A1, 80 mmol/L NaCl b3 | I 2 [
KT @y, ETR Fil gP (F 4) , ULEAER A B0 T 06 fF 1538 FOG SRR 1L 0 1E 5 247, BHLIE R A6 1 i A2 0,
TR B [F AL, T COLMNE BARFEAR T G, (BRI T COo, ¥ 8#sh 1 (BRI KA CO, 54k CO, ik i
2 I E 55 AR LB CA B A8 1k ; 3 H RuBPCase 15 A G A wk [A) Ak 19 SE 8, CO, s 28 T
HiGH(E 1), SHFEE 35S T @y ETR, IE—ERE LIS T P, FRIKT NPQ, IR B ik 2= A5% M
HL A s R R AL T A E A B, RT3 o 1 P, AT A AR R S AL o 22 A R, A AR PR A 1 1155
T HOG A A KR AR R R X 5 Zaghdoud i Pifiero 25 ABFFE 45 R —3 "0 IR T T,,#
R IEA KR AH G FEAR A7 /K 3500 23 1 i TR N AN CO, N s J 30 -8 v A RE KV FH TR

TN AR 2 RI, COME LR R PRI FRAK T 4R R & &, X — S5 SR 58 U, e
b RETEFDEEANET MR P A S MR 3 & A7 A RAF 0 IEA S AR AR Nk B Pl #5437
BIEBEXLRD ) FFH P ARG T A5, i 32 52 5 BR & X 0 %02 CO, M BE , i dE 4 28 & i,
Chen 25 A H A3 X P P[] 56 PR RU K R A 9 & B, FR SR B 28 AR (AOK ARG ) i R e SO B AR 70 1/3 {5
FERADEER T, B P —FE ) UL T e 28 3 AR I 5 R AR 6T Y6 B 1 FH B AS L i) ] L et 346 i
SRAFLATRAD . ARG, CO, M E BARTE — @ R AR T M b = & it (B a/b (A IR T
SR, R WERE SRR Z 215 ) RS CO, M E $27 T Rubisco BRALFCR , A LA 4% 28 35 B AR X 541 14
ML RIMHE SR P,

ROS J& IR R G0 1 A AL EEAE AL 7 A2 1 — 2SR & S &, VR Y ROS BES S DNA (ZR F1 AR
Rk, BEIRRELERY Y . MDA VE A E AL B =) 2 — BB M B0, 76 IE# AR FDRE T B
LB R el il ROS (77 AL R BRAERF7E — P Sl S P HRIRAS . ARIKI0 25 R 3, 80 mmol/L NaCl ZbH¥4 i T
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