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Abstract: In order to investigate the physiological mechanisms of ion absorption, accumulation and transporta-
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tion in pea seedlings under various types of salt stress (NaCl, mixed sodium salts and mixed chlorine salts, the
control treatment was Hoagland nutrient solution), the characteristics of absorption and accumulation of ions
in three varieties of pea (‘Yinwan NO. 17, S5001-1" and ‘737’) seedlings were studied using a hydroponic
method. Key findings were: 1) Under NaCl and mixed sodium salt stress, Na' contents in shoots and roots
were significantly higher than control, whereas contents of K* and Ca*" were significantly lower. Under mixed
chlorine salt stress, Na® contents in shoots and roots did not differ significantly from those of control plants.
However, contents of C1~, K", Ca’" and Mg®" were significantly higher than for the other two salt treat-
ments. 2) Under the control treatment, K™ was absorbed and accumulated prior to other ions in three varieties

2", Under NaCl and mixed chlorine salt stress, K™ was absorbed and accumulated prior

of pea, followed by Ca
to other ions, followed by Na' and Cl~. Under mixed sodium salt stress, Na' and K* was absorbed and accu-
mulated prior to other ions, followed by Ca*", while the characteristics of transportation and accumulation of
salt ions among three varieties of pea were different under various types of salt stress. 3) Under NaCl and
mixed sodium salt stress, the selective absorption coefficients SAk n. vSAcan. and SAy, x, in the three varieties
of pea were significantly higher than in control plants, while significantly lower than under mixed chlorine salt.
The STk.no and ST, na in ©S5001-17 seedlings were significantly higher under NaCl and mixed sodium salt
stress than in control plants, whereas the STk.n. and ST¢n. in ¢ Yinwan NO. 17 under mixed sodium salt and
mixed chlorine salt treatments were significantly lower than for controls. The STk n. of the three varieties of
pea were similar under mixed chlorine salt stress. The study showed that the accumulation of Ca*", K* and
Mg*" in shoots under NaCl and mixed sodium salt stress was lower than control, whereas the ability of roots of
pea seedlings to absorb and transport Ca’", K and Mg’" was weakened in response to salt stress. Under
mixed chlorine salt stress, the absorption and accumulation of Ca?*, K™ and Mg®" in shoots was higher than
under the other two salt treatments (NaCl and mixed sodium salts), whereas in roots they were significantly
lower than under other two salt treatments.

Key words: saline types; salt stress; ion absorption and transportation; pea (Pisum sativum)
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Su P e A Sy RS CHOR A BRI RO R 2 BT B R AL L 7 R 4095, 0 kg/hm®) | *S5001-17 (HF
WA R FFEBE R 7 5 4714, 5 kg/hm®) F1 7377 (5 344 LR MFBF 2 Be 42 4, 77 5 2715. 0 kg/hm?®), DL | )7 &
By R AE s B R w4 Y e 45
1.2 s

BT 2013 ARAE M R N AR E AT RS S e /R 28 'C /23 CLREE 702 B A 14 h,
G5 400~450 pmol/(m?® « s), FEFEAEE N ABE IR L MR (K 36 em, 58 24 cm, 5 22 em), 558K
1.2 em JEIURHE RN EA 25 NEEN 1T em BN, HEFER/NE— CFPRLR 9 B8 SR 10 & L S5 B SRk
R4 b5 10200 NaClO T4 2 5 min, f 1 F R FIZE 87K 53 51 vh ik 3 10 K 17 Sl £ A 2 8 4R 179 15 5% 1L
RGBT 25 CHEERE A L. 08 AP G fh I 7B o e /NLIN . 7E264 6 L 1/4 Hoagland
B H H, SO, /KOH 1B E W pH £ 6. 8~7. O MM A A K 7 d W R E#Hf—RE R FFHE
Z R BF7E 1/2 Hoagland & F2 W a8 InAH R 46 73 147 A0 1Y IR A Na AL ¥E N 76 1/2 Hoagland 78 352 W0 h i
e /354 15 mmol/L Na, SO, .15 mmol/L Na, HPO, 1 40 mmol/L NaNO, iR & ;1R 4 Cl thah# K7
1/2 Hoagland & 358 & B ¥ I & 43 315 15 mmol/L CaCl, .15 mmol/L MgCl, 1 40 mmol/L KCI iR & 3k
NaCl #b ¥ -H7E 1/2 Hoagland & F# I UMM E S 100 mmol/L 1§ NaCl, R4 ¥E L4 K 25 mmol/L B3 &
B YE L ANINER S B AR E IR X R (CKD . BN Ab B 3 DA IR B BEE H AR EE (RPER 43 25 7 SOk B2 R
100 mmol/L) J5 8557 7 d Wk AWy EEBAIAR 2 T FE H T e B 1% i
1.3 RAEHT2Zehn T

Na™ K" .Ca’" fl Mg"" {9 & & i HNO, = HCIO, =4 = 1§ Z 2 %8 11k & 65 (IRIS
ER/S, America) . CI” &M AgNO, i 2 " 2 50 mg TR AA 50 mL H 28 %) B4
A 15 mL BB ¥k, TH KB THRE 2 h, EA R 50 mL 2555 08 FHE E & E .

1.4 HKELRE

K LCa?" i M HHHHEI e (SA) R HEIZ 6 7 (ST) 19800,

SAxna =R R i vt 1))/ O ixt inat 1) 3 STxone = (L st v ) /R R ix ot 1) X (X 1 KT
Ca® B Mg™ iy it. SA fHBR . FR MR R HEE Na® (Wi [XT I BE Jy 8o . RIAR 28 S 96 P WOBCRE J) 85 ; ST
HBR RN R Na® AR BELXT Tl b | 5 32 i RE 07 B i B AR 2R 26 PR M 02 i A8 Bl . A0 o7 S 46 A
PIAR R AR B A B Cln 48 BE 3R A LA fRTAR A o

K Excel 2003 I SPSS 17. 0 #4745 40 B K 58 1153 7 - >R FH One-way ANOVA 1 J5 vk H 83 B 2Z [8] 1
S A B NWER LSD ST ZH I (P=0.05)

2 ZREHSH

2.1 %45 BFhasash G P sAsie

7E NaCl AR A Na shARFER (B 1A) . 3 A B i B 5.4 1 o B AR R Na™ (1 2 & B0 I35 2 35 38 m
(P<C0.05), HfFIR A Na $hAab PR 4RI 1 % # B#8 Na© & 8 83 & F NaCl &b H#E4] (P<C0. 05) , HiE = F4H b
IR Na™ &H, 737 28 fb a5 40 % 1 5 AL, 1 *S5001-17 M R Na™ & & H FEBH il 2. B4 Cl
AEFER L3 AN SR R B S 4 T EERAIAR R Na™ & B A IR C i 3% 25 3 (P>0.05) .,

Xp CL i (B 1B) L 78 NaCl fiR G CLERAL BT . 3 A i Bl Y 5 S 4 i b B A AR R CL & B0 By i 2%
B (P<<0. 05) , Horp 4180 1 5 F0°737 74 | CI & i d TR . IRG Na ShAHR 3 A Fh i 2 5 4)) v . E
PR R Cl & i B0 BT 35 22 55 (P=>0. 05),,

XF KU (B 10) .76 NaCl AR A Na 2hAR R L3 A b Bl i) 9 52 40 1 B3 AR 3R 0 KO 9 o o0 i i 2
Wil > (P<<0.05), HLIR A Na $hab 3R /b il 25, b S8R % 155 B K 3 i A0ouf B 4> 40. 31026, 7377
R K" & B B> 93,3400, 1RAG CLEREIRTN . 3 /Nl it B 5. 40 1 B 3B AIAR R K & i o] HRL 8y dg 3
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Fig. 1 Contents of salt ions in shoots and roots of pea seedlings under various types of salt stress (mean®SD)
ARG FRE R bR ANFL ] 22 5 .35 (P<<0. 05) . R [ RS FHE 8 /R MR R AL |] 22 5 8 3% (P<<0. 05), Different small letters show signifi-

cant differences in shoots (P<Z0. 05) and different capital letters show significant differences in roots(P<Z0. 05).
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SN (P<20.05)  Horr 4RI 157 1 K 5 B0 B 85. 2206, 1M * S5001-17 AR AR K 35k BOxt IR 4%
25.57%.,

Xf Ca®' 1 & (& 1D) . #E NaCl AR A Na ShALFE T L 3 A il Bl i B 5.4 1 3 36 Ca® " 3 5 B00) IR 35 el 2D
(P<C0.05) L 4R 1 5 M F#F Ca® & it 7EIR & Na ShA0H T H06f B 20 54. 08 %6 17 *S5001-17H & Ca™" %
H7E NaCl Zb BT 850 Bt /b 38. 16 %0, TRA CLERALH R .3 A~ f R B 4 AR R Ca™ & i 00t 3y i 2 1
n(P<20.05), Hrp <737 M & Ca®" SR M AN 265. 65 % Wi M B &, H 737" M ZR Ca’" S &E TH b
. X Mg i 5 (B 1E) AR 3R /- AR 3R L3 AN A i B L 4 i i) Mg Fi Ca? ' & st Al (HTEIR &
ClLERALHET . 3 A SR B G 4 i B3 Mg®" | TR AR,

2.2 LM THRINGHETFERER

e 1 TR, 6 AR BRI B 15 R 73T Gyl RBUY S KT >Ca? >Cl >Mg®' >Na 'L i
$S5001-1" gl 85 7 RBUF gy KT >Ca®" >Mg*" >Cl >Na' KW T IE W A4 K 5 540 8 18 e oot = 4
KL HWE Ca®t sNaClAEFE T L 41 % 1 5 fM 737 4h i 85 7 2FUNF  K* >Na® >Cl- >Ca’" >Mg*" i
“S5001-1" 4 il B F 2RBUFFE H KT >Na® >Ca®" >Cl- >Mg*" , W B &40l e W F & & K- k2
Na™ ;1B 4 Na hb B, 4180 1 5 M 7374 7 2B FE H Na™ >K™ >Ca*" >Cl” >Mg"", *S5001-1 4
W BT E2BIUT A K >Na' >Ca®" >Mg"" >Cl X R RF 157/ 737 A IIOF & 4 Na® i © S5001-
RS BOr & K5 A CLERVE IR B 1 5 M 737 g g 7 RBUBUT KT >Ca®' >Cl >Mg*' >

T S5001-17 B RABURUY O KT >Cl >Ca®' >Mg"' >Na ', RUI B Z 4 # IR0 4E K 1
W Ca*" f1Cl,

F1 TAHRAXUPATHINERERNBFHRRB(THELHRE)

Table 1 Amounts of salt ions accumulation in pea seedlings under various types of salt stress (meanZSD)

Ak 2 BF Ab R FR W PR T R A LIAERA NI Al S AR Y
Treatments Tons Ion contents in nutrient Total accumulation of ions in pea seedlings (mg/plant)
solution (mg) “HR®E 157 ¢ Yinwan No. 17 £S5001-17 £737°

X} CK Na® 0.12 0.98+0.03 1.6140.13 0.68+0.13
Ca®* 480. 00 9.82+0.40 15.2141.26 6.75+1. 34
K+ 245.70 55.21+1.52 104.20+8. 55 52.40+9.83
Mg?™ 145. 80 3.23+0.11 11.90+£0. 97 3.294+0. 66
Cl- 1. 06 3.294+0. 10 5.0740.41 6.10+1.17

NaCl Na* 13800. 12 23.09+1. 84 25.15+1.31 24.93+2. 64
Ca?™ 480. 00 6.54+0.33 9.58+0. 50 7.66+0.95
K+ 245.70 38.53+3.01 56.92+2. 97 49.90+5. 21
Mg?* 145. 80 2.1640.13 6.47+0. 34 3.2740. 40
Cl™ 21271. 06 7.45+0.49 8.35+0. 44 13.52+1. 64

R4 Nah Na* 13800. 12 83.40+5. 38 60.71+9. 28 63.62+6.57

Mixed sodium salt Ca?* 480. 00 5.98+0.41 14.28+1.27 7.55+0.78
K" 245.70 28.41+1.92 74.20+7.65 37.22+3.84
Mg?™ 145. 80 4.0040. 27 9.7241.08 3.437+0. 35
Cl- 1. 06 4.01+0. 29 6.49+0.79 5.78+0. 60

R’AE Clik Na ™ 0.12 0.88-+0.08 1.6140.15 0.96+0.13

Mixed chlorine salt Ca?™ 4080. 00 9.78=+0.88 15.654+1.79 14.934+2.05
K+ 9605. 70 75.25+6.97 132.50+11. 74 79.00+10. 84
Mg?* 2332. 80 6.56+0.59 13.54+1.43 8.17+1.13

Cl 21271. 06 8.1940.75 16.00£1.61 11.23£1.55
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R[] A 8 ) 50 2 40 ) S T e R R M R 25 R (6 2) . NaCl MR A Na £h AR FE R, 3 A 5 Bl (19 30 5. 40
B SAk v SAcana FI SAven ¥ 8.3 8 T4 AR & CLERALFE(P<C0. 05), i % 1R i 3 /& TR A Cl sh4b 3
(P<C0.05), [Al—AbFET o3 A b Bl i) 5 55 40 1 [0 1) 3 3 5 1k A0 3R Bt 3R BRAS TR) % BRAL 3L © 7377 1) SAk
I SAc, v 3 T HoAth 5 Bl (P<C0. 05) ; NaCl Zh R, ©S5001-17 f SAg.x Al SAcan B 35 I T At 95 A4~ 5 Fh
(P<<0.05) ;784 Na #hAb 3 R, 4B %5 1 5 F1°S5001-17 () SAk.xa Fl SAwne B &5 F <7377 (P<C0. 05), ffii
$S5001-17 f SAcan M A% T HAl 95 4 5 Fh (P<<0. 05) 53R 4 CLERALPE R .3 A 5 Fh B9 B S 40 B 1Y SAk ..
SAcana Fl SAvg . B TC B3 22 57 (P>>0.05)

al

R2 AEAHRSEBPETHEHENS FEFERKREL
Table 2 Selective absorption coefficient (SAk n.; SAca,na and SAyg,n.) of pea

seedlings under various types of salt stress

SAK.Na SAca.Na SAmg.Na

4k

HRwi 157 “S5001-17 ‘7377 B 15 S5001-17 ‘737’ REE 1S S5001-17 ‘7377
Treatments

‘Yinwan ‘Yinwan ‘Yinwan
No. 1’ No. 1’ No. 1’
X iR CK 0. 0258bB 0.0373bB 0. 0685cA 0.0009bB  0.0011bB 0. 0020bA 0.0017bB 0.0049bA 0. 0031bAB
NaCl 90. 9660aA  39.5795aB 117.4531aA 3.9904aA 1.4641aB  4.4832aA 5.5288aB 6.2452aAB 6. 7318aA

R4 Na £h Mixed sodium salt 32.6404aA  32.7801aA 9. 2707bB 4.1511aA  1.9904aB 5. 1854aA 8.2589aA  8.7183aA  6.3619aB

A Cl Eh Mixed chlorine salt 0.0012cA 0.0012cA  0.0010dA 0.0003cA 0.0002cA 0.0004cA 0.0002cA  0.0003cA  0.0001cA

AN TRNG B 2 [ — A OR ] 4 B 8] 24 5 85 3% (P<<0. 05) s Rl R 5 2 B 32 7R ] — Ab AN ] & Ff ] 22 53 8 3 (P<<0. 05) , R[],
Note: Different lowercase letters show significant differences between treatments (P<C0. 05), different capital letters show significant differences

between varieties (P<Z0.05). The same below.

AN TR AL B IRT 50 57 40 1 0 S Tk B R IS R B2 F IR OR (3R 3) . NaCl AR & Na #h 4 ¥ F, ©S5001-17 (1
STk.ne vSTewnea FI ST na ¥ 18 35 5 T X AN & CLERALBE(P<C0. 05) L 1R A& Cl $h AL PEF X R T g 35 25 55 (P>
0.05), [Al—AbFET .3 A 5 i B 7 4 B R B TR BRI i R B AR IR R X IRAL B b R B 1 ST
STxk.xe vSTeaune B STaigon Y3 8.3 155 F HoA & Ff (P<C0. 05) s NaCl 24bFE R, “S5001-17 1 STk v v ST carna Al ST s n
1 2w T H A5 Rl (P<<0. 05) 5 TR 4 Na FhAab BE T L S5001-17 B ST cona Il ST ¥ 835 55 T Ho Al 54 Fb (P<<
0.05) ;iR A CLERALFE T .3 A S A I B AT I STwon 0B 3 25 5 (P=>0. 05) 4 171} *S5001-17 1) ST n B 5 T
HoAt § R (P<<0.05), 7377 1) ST g na i 1o T HoAl 5 Fib (P<<0. 05)

RI3 AARSLEBETHENENEFEREEEH R
Table 3 Selective transportation coefficient (STx n., STca,na and STy, n.) of pea

seedlings under various types of salt stress

STk . Na STcaNa STwg.Na

pis:!

w157 ©S5001-17 ‘7377 REE 15 S5001-17 ‘737’ RIS S5001-17 ‘7377
Treatments

‘Yinwan ‘Yinwan ‘Yinwan
No. 1’ No. 1’ No. 1’
Xt B CK 1. laA 0.7¢cB 0. 4cC 4. 2aA 2.7c¢B 1. 3bC 2. 2aA 1. 3cB 1.3cB
NaCl 1. 0abB 4. 7aA 0.9bB 2.7bB 12. 0aA 2.7aB 1. 9aC 5. 9aA 2.4bB
IR 4 Na #; Mixed sodium salt 0.5cC 3.1bB 3. 8aA 0.4dB 5. 7bA 0. 6¢cB 0. 4bB 2.4bA 0.7dB

R4 Cl #h Mixed chlorine salt 0. 8bA 0. 8cA 0. 9bA 1. 4cB 2. 0dA 1. 1bB 2.2aB 1. 4cC 4. 4aA
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301 #oMaTiTEMED T AL RR

TS 5 A ) R 30 2o e 4 185 1 1) DX A A e A P B 7P, AR R AR T . Na ™ FEAS ) 255 9 43 T S )
Tiif 52 43 0 B EE AL . (RN [EAE % Na™ (4 434 07 2R TR Bilan, W9F K 2 (Horduem vulgare) FEF A K 5
(Glycine soja) i £ & Rk Na ™ O Je BUBTE M 36001, 1 24 28 AR 8 52 (Pennisetum americanum X P, purpu-
reun) 4 Na™ R e B RAEM AR . AL ,NaCl 2B R .3 A S B G4l i ¥ B AR R Na” & T
b b M FEVR A5 Na SRAL BT L 9 L4 7 f A B R AN R] CHR B 1 457 F1 73774 Na ' (R B RTEH B8 1
*S5001-174F Na' RSB R R IR A CLERALFXT 3 A Al i B 52 4 i 3t B AR R Na ™ (9 70 i i 1B 3%
S, Tester ZEVY A RS Na™ (9 8 B i 3 0 2 — @ BB JS , £33k B4 5, 2488 1 P a5 i AR R P i Na ™
HMHERE BTt M ARG Na© 5 d 23 s 3 i, DT PR AEAR 19 B9 P47 5 i /r ol U B A 52 38 vh NaCl FIiR & Na
ERACHR A CARBE 1S A 737 [ FRIN L M T S5001-17 FRILAS [ 158 B T IR FAE P 049 AN [ b AR R Ao Tk 38 1) S A
B 225 . NaCl ikt~ Mup R 22 20400 Na ()& o B8, m K & & & B EFmbt oA
Borpr NaCl ZLFER 9 3 A i B B9 9 52 401 1 0 R B 5 0t — 30, X W1 & PRy NaClLoa] DL 20 it 15 v 7 25 1 Ak BT
il K 5@t K P 3 38 T8 B 32 i 32 BEL o SO AE 0 1 N 1 I Na™ /H ™ 33 ) % 32 28 1 (plasma membrane Na ™/
H™ antiporter) 1] T 5 55 Mk K 53z % 11 HKT (high-affinity K™ transporter) ff) 4% $.0210

FEREY A VRO b b 408 5 £ 918 Na©™ F1 CL & s 3 iy [ i KA Ca®™ & & il A0 L X 54/ 44
AEUNS R B R WD WSk (Echinops gmelinid) BFE S5 R — 20 A 5250 NaCl AL R (9 4R 5 1 571 S5001-17
KW E I —FGIRA Na dhA BN A 4R—R %0 15 f 737 ZEHE I8 iR G CLEA BT .3 MM B = 4h
KA Ca® &R R BTSN X R UNE A CLERX T3 G 41 W 2R K B RBUKT Al Ca®' o B i 42 i 4
o 22RO P RE R T CL 5 KR Ca® B B [l s 9 s L i A et — B 58 . Ca™ i Mig™™
SR Y A K R T, KR Ca®' 1 Mg IR B B TR BRI A i B & # AL R RIMOK AR R Ca'
(10 B B X R AR5 20 B ) 5 B ek AR M B R AR, Grattan S5 IR IAR RA4ERE R 9510 Ca®" & X
Wb Na® F1 Cl A EEAEM AL NaCl AR A Na $ha0# T, 8RB 1 5 1 S5001-17 M R Ca®" % & 4%}
e 34 1 250870 . HLAE NaCl 203 Ry /b dic ol 35510 737 MR R Ca®' & i A2 IR A Na £h AR %500k B i 25 1 in o i
RT3V MARTEIR S Na g TRERME Z /Y Ca® , N 4EFF AR R IE W A BN RE 7RI & CLER AL BT .3
AN AR B 4N B B RUR R Ca® R Mg®t B i 2 S T L X R B CL b R % W 35 4R 4 v X
Ca®" F1 Mg®" i WA, 48 55 1 B 52 40 B 6F 68 43 W30 (9 it A2 B 0 X 2 3 AR I B G4 TR A CLER A T
AN T) 5 H A 3R 20 i 3 Y 4 A

22 PG Xk RO (Amaranthus hy pochondriacus) 4 i 55 2 W] . NaCl FUE & Na £5 18 T A9 1K
W Na® M Cl BB R EER T RORS CLE MG T, K™ BRE 8% & T4 NaCl AR A& Na $hib ¥,
NaCl &b R , #HE 4 (Olea europaea) ) Ca®" B I 1 0, b G (Prosopis strombulifera) 4l i i Ca®t
() R B B R OE B AR i CL BB B3 5 T IR . ARS8 NaCl Bie 7 » 3 /4> i Bl i i 5 4 1 R B
K BB e HOUOR Na L 3X 0l e S RHE 4 1 4 NaCl iia g —Fh L LS B KT f Ca® i 2
% Na' B3 19—l B L
3.2 Ho M T YA E T LB RS W

L 2 (A 7 ST 11 85 DX A 2 3 e 4% B 0 R ) 2 IR SO RS B AR S B . TR TR E T
A5 i A B ) 5 G A S8 RN AR 1 A TR] DTS5 301 AR 6 S [ 88 1 WOBORT S A e BT L e BRI Rk R K
(SA) R P11z it R A (ST S i) 2 FHES 5 Z 18] A B R SRS HTOC & o XA [R5 A 8 LA 58 R B NaCl 4k 2
TE T (Salicornia europaea) W) STy x, T3 FEAK . 1 7] H 2% (Helianthus annuus) B STw.a W 8 F+ 5. 55
(Aloe vera) 4 i) SAx.n T ST Tt - FLBH NaCl ¥ B (i 1 K 52 8 3% B # 3. NaCl FiR G Na #h b3
T PRI 1) SAk o B ST X HR Y 8 2 T . RS2, NaCl AR A Na shAAHE R, 3 A d R i o
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G SAk B ETHE TR A CLERAAIE TR, 3 AR B 2 41 1 1) SA .~ 3 B ZE RRAG, 251 2 B NaCl AR
A Na b i vl 48 7 9 AR R4 KT AWORE 07 iR & CLEh 2l i GAR R X KT i, 478 NaCl 4
R, *S5001-17 57377 1) ST W3 Th &7 10 4R B 1 571 ST BN BTC W35 22 75 IR 5 Na SR ALFIT, 4
Bi 1571 STy v W EFEAR, “S5001-1"F1 7377 (1) STy n W b s CLERAL RS, 4R T 1 5719 STx. v W EH R,
T3THY ST BF T X FEW B AL/ A F SAx B84 #5525 25 M1 R . 10 3 A o A Y B = 40 i
ST AL H AR A Horr ©S5001-17 5 737" X F K" Mk FE st o ac My 1 57wk, T K' 2
REHBE AR —FhEE R EE A TCHLE T A 50 Pl 2 Kok os . i K X Fr o) ok th Na™
FREM AR £ 43 38 T A AR R K 6 R W AR 4 R (R SA w38 KD [ IR 4 1A 2 T R MK AR R T
Wi K 52 i A R R ST on 3 R o DA 2R 45 200 i 1E 5 1) A8 136 20y o 3Kt 1/F A2 39 &7 7 % 6 3 Joh 363 17 — ol i 22
P g SAk xS ST Z 18] B —Fh BBl 1 BRFEER 23 W38 T o SAx xa B S T, 2434 Y HE 90 BE % 5 47 b T
2 AR A3 WA oK A BRAED A & B R B R Y SA 5 ST 34 8 % = T3 U

Xt F R R P25 5 - NaCl et &, ST 2 B AK T O AR AL B, LRl 25 30 vk 5 189 i B AR . Bl NaCl ik
JE I $2 5 M (Cyclocarya palivrus) 8§ H ST EF4STeon, FRE STy A &Y BB (ELymus
dahuricus)BEZE T 73 W FE IR IN . ST v B ZEFEAR . XT3 M 55 (Salicornia europaea) M §a 4% (Populus al-
ba) ,AEBEE LT, Joi SA B2 ST #A AHTE A9 I /NIUF » B Sk.ve ™ Swigona = Scana s H SAcana Bl SA g 2 271N
T SAw T B A 5T 98 A A5 AR R R e AR IE X KA WIS RITE By, LU Catt I Mg® T ZE R A
PRIE R ARG g . AR ORE AL TR 3 A4S R B 540 R S R v s e RECGR AR NaCl b #E R,
*S5001-1" 5737 By ST cona T S T 52 35 150 TR BRI BRI 1 57 1) ST X B TC 35 25 55 1R G Na £
SRR CERBE 15 F 73771 STew e AL S T, BN HR I I 25 B A 1717 S5001-17 9 ST o Al S g v BT HRIY 2
EF R IRA CLIAL BT, “R%E 1 5 M S5001-1" 19 ST W B EFEAIR, STy AL R EH 25, XKW
AT R ZEHRWN T Ca® RIS FIZ M RE ) 28 2 N R X AE — s B BARBL T o0 X T AR 1 B E AR
R B A Ca™" AR R 32 50 = i 18 0 A J) 76 i R )7 6 22 55 . o ©S5001-17 5 7377 % F Ca™" ik Btk is
WRE IR T OB 1 5, B CS5001-17 5 737 FEEh 4 38 T 4E 4R A0 A 2 05 SRR R OK 1 BE R . Fh e A
T3 AT LRI ST v v 1972 0 3 5 Al 30 A 4B W AR (] L 33X o 970 36 N T 806 1 5 Mg® ™ 76 4B 47 41 i
BB HFIAR R WK B E IR & Ca®' XA TRk — D RS . LR LA AR E L S5001-17 % 45 43 1y
JH AT 32 BE ) fen . CHR B 157 U T A R W A DX HE S A
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