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Identification of Salt Tolerance of Soybean in Germination Stage Based on
Phenotype and Antioxidant Enzyme Activity
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Abstract; In order to evaluation and screening soybean resources of salt-tolerant at early planting stage to alleviate the impact
of soil salinization on soybean production in Shandong province, this study selected 9 main soybean varieties in Shandong
province as materials, and carried out four gradient NaCl stress treatments in the germination stage. We measured the
phenotypic indexes, antioxidant enzyme activities and salt tolerance of soybean at different NaCl stress, and then investigated
the correlation of these indexes with salt tolerance of the varieties. The results showed that the germination rate, radicle length
and number of fibrous roots of soybean were significantly reduced when the treatment of NaCl stress concentration was higher
than 1% . As the salt concentration increased, the activity of antioxidant enzymes showed a downward trend and was
significantly different from the antioxidant enzyme activity of the control group. Salt tolerance grading of varieties was relative
with salt stress concentration, the antioxidant enzyme activity of salt-tolerant varieties Hedou 28 and Qihuang 34 maintained
high level under different NaCl stress conditions. SOD activity was an important indicator for the evaluation of soybean salt
tolerance at germination stage. The radicle length, number of fibrous roots and CAT, POD activity were the key indicators for
the evaluation of salt tolerance at high concentration NaCl stress (1% NaCl). This study provides selecting index and data
support for the evaluation of salt tolerance of soybean in the most economical and effective way, and can promote the screening
of excellent parent material for the innovation of salt-tolerant soybean germplasm.
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RESEMS EEZA MM E MR E2 S 0. 3% AYFRET i A ol 23 52 21 ™ B4
AR R, R E s ROl A 7 b B IER A BAE AR B KR KR E SRR Y g R
B DR R TR E R R T A X B 2 B, I R e e R R
Z— APUEF RPN IZM RGBS I T 6, 2 S R WA xR
I T KR TR A e AR I

W #5 H #3:2019-07-02

ELTR  IARA Ll A T (20191.ZGC004 ,20191.ZGCO17) 5 I ZR 4 4 b B B 137 T.FE (CXGC2016A02,2019E15 ) 5 111 4348 A4
P AR R Z LB AT A (SDAIT-15-01)

E—EER A IR (1993-) , & Wit , FENFEY A S 5FAEYFW5E . E-mail:ydlizhaojun@ 163. com,

BIRAEE : TOUR(1963-) 35, 14, P90 B2, EZAFRRAEY R BT ST IR IR (R S5 BBV B 9Y . E-mail: dinghf2005@ 163. com;
ZEURHE(1981-) , % i, BIAFFE 51, FE NG EY R BT IR A E ST, E-mail: qyz1127@ 163. com,,



134 2R MOR 45 T R AT I P 0 R 2 T e P M 77
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AT PR, M SR, S Ty ok T T
RS X 4 R R AT TR S M, WA T
B ZE IR O AR IR 5 S R e A 2 A
S, AR R 2R IR S S 1 b, LA 2D X
793 oy R HEAT 2R A v A A A A S R MR
S5 SR SR A W 1 RTOFF R AT AR Ry TS 3k 45 e 4
Fro WA XE 18 43 KL AR ZE I LR K AR bR
EATTR ER M FE A 0 B, B AR B sk Rt e Ak
KARHRIA, X I T 5 0P 1) 52 W) A8 K, AT ke ml A
K ST BT B FE R AR

R A S5 E TR R T 3 ok 2 R AR
il A B e 3 1 ST PR R T, R TR M AR
IR TS M O B AR Y it 6 38 i) 28 4 F R
PR MR AL R G E B AL
Y ALEE (SOD) it S AL Yy (POD) | i 46 Ak = il
(CAT) &1 LR i % ol 28 i A AL iK1
FRPOEPE T AU 3 A R ST R A B
PMLEEWFSE 2RI, FE R Wae T 45 i Fp POD 3% 4 Lexf i
B ER R, IS W R, R R A
PR R % 38 R GAE L, B B g SOD | POD
CAT BTG , X0 030 A T 32 M, S 325 s T A i 2
PRE., HE™ PR R R, e TR
4 SOD  POD il 15 M ¥4 e T X6 RE2H , HL B 5 16
W T = B AT LT e, e, R hAA AR,
REGHUEACEE IS A B T OR3P 4 ) e 52 105 1R S
P R A B A

BT, AR S ZFm Eh ke R R %,
AN ERMIEM AR AR A G —br i, 2 $6 45 5 b B
i ER AR e PR 22 . AN R)ER vk BE b T, R R SR AR
FPE A 48 FR 255 VP R 5L S i 1 6 U0 4
B, ABFFELALZARAE RIABHET W B 55 8 34 i
210 5 352 28 S5 O AN AR A U E AN
] NaCl ¥ B4 B A BT R 52 i 25 1 3R AU F S 4k ity
TEPESES , W i 3 Ve 5 45 48 b 09 A DG, LB
KPP RE ) o R e B AN B RS R AR,
AP FRE R AR A R AR IR R

1 RS

L1 ##
BEFHITARR 9 AR A FA4E R b o i A

BE IR T2 10 5 I T 1R 12 5 352 28 45,

F 34, JH T 25 5 M 8 5 MY 9 5 T 10 5,
1.2 RIEigit

I8 R AN [ NaCl i J& &b ¥, % CK (ZZ 1]
7K) . T1(0.5% NaCl) ., T2 (1% NaCl) . T3 (1.5%
NaCl)4 47K, Ho T1 3230 11 AR B2 1 $h it R e
HE(HEEERTE0.3% ~0.5% ) ,T2. T3 HymEh i
EANEE, 9 AN KRS PR R R R —
AR, H 75% RS T EE 2 min, T ZE IR K vh vk
3. 7R 3 JZUEANH L ZEE PN 20 mL X}y
NaCl ¥, {7 958 2% W Ao A -l A 3, 389 20 $38
100 FiFpF-If 55 1 P02 06 0L 1 RO R R U8 4K, 55
KRG, BT 251 C MBI 12 h/12 h(OEig/
TS ) B FRAE TSR . B 24 h FDU N W R T
FEFHLPEAR , LIRA NaCl %5 i e 15 HEA A 725 1 B4
FEAROL . BEANAEPE 3 IRER . B3R 7 d e, H
LR AR, o AR AR, 4% o o A4 A 1
BEATLICRE 10 Bk, 7158 & ZE R A X Eh F 8 8. 3 K
BRI, BRE AR ARG 2T -80 C
VKA, T E SOD (POD | CAT & 1, fe 245 Hr
RO 25 YN [) kR R Ak B % R T A X 3R R A
53R A YA BT HEFE bR 0 A S
1.3 MEMESAZE
1.3.1 &AM E  HELFRMAN L E
FEE, R ZFR (%) = T d &2 Fh 750 Rl 721
x 100, AIXTERFFEEL (% ) = (X B ZF R - Ab Bk
ZERR) /N IR R ZE AR x 100, 2 JE R T 3T 9% 5 Al
TRALTE B AR ) O MRS AN ] 8 o 2 A X
R FEREBN I ER RGN (R 1) o FhFFREE B
1 29 O SFLC TR P A TS 3 A PP AN s

#1 KEMEMESRITAE

Table 1 Salt tolerance grading standard for soybean

) i 5 HFEHRE
Grade Salt resistance Salt injury index/%
1 it HR 0~20.0
2 it R 20.1 ~40.0
3 piiif MR 40. 1 ~60.0
4 U S 60. 1 ~80.0
5 Uk HS 80. 1 ~100.0

1.3.2 HEABwEEGN T SEESEP
TRARAG B HRE IO, 3 5 14 10 00 2 30l = 2% R
DU S SRR A O e R Ak
FEvE S E KRR 1 g AR T .
1.4 HESH

K H SPSS 18. 0 43 Hr i A A g i 11 e it
FIAH A 4387 5 2K H Excel 2003 #4F1EZ ,



78 N

B 1]

2 HREHH

2.1 A[ERE NaCl B8 3t X S iR BB R
s
2011 & FF ORFELLBEE, & ZERFEE NaCl ¥
FEBETHMT A, £5 Ab 2L 1) 25 S5 13k 2] o K P
FPTAIZEA ] NaCl b 2514 T & 27 R AR AL LR A7 A
So T1 MR, BN 25 5 R 2R3, LRy
BT 8 SR 24.97% T2 T3 S50 F i 5 28 Sk
ZFRRIMAH IR Fem il , LR S 8 543
PE1R 55.05% \55. 15% (R 2) . FRWER A 2%
IR E R RS, S AP (1% NaCl) Xf & 2
5] STE AN R
2.1.2 A ESRE W 3 nJ A AR NaCl i
JER & bR EE F R B E 25 . T 54T,
9 AN N i, T R M R 12
ST 28 5 > H T 25 5 > T 11 > 558 34 > ¥
TS >HT 85 >ImT 10 5 > #T 10 5, T2
SR TR 28 5 SR 34 RN ET, MG 8 S
FI AR, e it b 1 e I Tt TS Rk R
PR P28 5 > S5 34 > IR EL 10 5 > I 11 >
JE 255 >E 1255 > e 9 5 > #xg 10 % >
MG 8 5. T3 ZRMF T, 5 28 % 55 34 i 5 10
FERVUCAE IS 11 W12 5 JE T 25 (MR 9
SR, HEE 10 SRS 8 5 R oK
BT ERE RIS T3 S5 N A AHXS #3545 4
ST AN [) Sty ok 8 Jh 300 ) it 57 e T, AN () 6 v
T R ] A i AR A AN TR (R AR

%3 FRERE NaCl stk =

R2 AERE NaCl BrBx X EHFHEF RN
Table 2 Effect of different concentrations of NaCl stress

on germination rate of soybean in germination stage

fn K& 23 Germination rate/%
Variety CK Tl v T3
i = 10 5
86.67 a 75.06 b 68.36 ¢ 53.35d
Lindou 10

28 5
Hedou 28

91.67 a 90.07 b 78.36 ¢ 71.76 d

Il &2 11

Lindou 11

81.67 a 78.37 b 63.35 ¢ 48.34 d

WE 125

81.67 a 81.47 b 58.35 ¢ 40.03 d

Hedou 12
FF 34
90.00 a 85.00 b 75.00 ¢ 56.67 d
Qihuang 34
JR 525 5
95.00 a 93.30 b 71.60 ¢ 53.30 d
Zhoudou 25
W95
90.00 a 85.00 b 60. 00 ¢ 40.00 d
Weidou 9
T 85
78.33 a 68.33 b 23.31 ¢ 16.61 d
Weidou 8
T 10
88.33 a 75.03 b 53.32 ¢ 31.71d
Weidou 10
87.04 81.29 61.29 45.75
Mean

R T e
Different lowercase in the same column indicated significant differ-

ences at 0. 05 level. The same below.

H 2F HAE X B AR B A R

Table 3 Effect of different concentrations of NaCl stress on relative salt injury index

of soybean in germination stage

T1 T2 T3
i RO (NSRS LiEROE N E TS 5 55 9 FiERUETNE S E MR
Variety Relative salt damage Grade of salt Relative salt damage Grade of salt Relative salt damage Grade of salt
index/% tolerance index/ % tolerance index/% tolerance
i 5. 10 =
13.39 1 21.13 2 38.45 2
Lindou 10
.28
1.75 1 14.52 1 21.72 2
Hedou 28
I 52 11
4.04 1 22.43 2 40. 81 3
Lindou 11
W12 %
0.25 1 28.55 2 50.98 3
Hedou 12
FFH 34
5.56 1 16. 67 1 37.03 2
Qihuang 34
JA5225 %5
1.79 1 24.63 2 43.90 3

Zhoudou 25
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gR3
T1 T2 T3
s i AHX 8% ifif kS 2 AHXS £ 45 5L i £h 4 AR 4 4L i £h 2
Variety Relative salt damage Grade of salt Relative salt damage Grade of salt Relative salt damage Grade of salt
index/ % tolerance index/ % tolerance index/ % tolerance
95
5.56 1 33.33 2 55.56 3
Weidou 9
58 5
12.77 1 70. 24 4 78. 80 4
Weidou 8
M 10 5
15. 06 1 39. 64 2 64.10 4
Weidou 10

2.1.3 ek RHRKEEE NaCl e S8 L %
W N B 2% Ak B R AR R Y 22 S 2 3K B I 2
K, DA 9 S AE TR T2 AR 2N W35,
ni RTE] 767 52 28 ARG AE 3 SER Ak PR R R b T A
K, T AR BER e AR A 9 5 2. 7% , T2,
T3 b FEF L IR 8 54l th 1.2% A
0.5% (£ 4) . WIFERYIELMA B350 K SRR
A A I, e B g Bl s R

x4 FERE NaCl BB Xt K 5 #5 28 B8 X3 BE AR < B9 %20

Table 4 Effect of different concentrations of NaCl stress

on relative radicle length of soybean in germination stage

B FIXTHIEM A Relative radicle length /em
Variety CK T1 T2 T3
I 10 5
7.50 a 3.10 b 1.10 ¢ 0.40 d
Lindou 10
W 28 &
o 7.40 a 3.50 b 1.50 ¢ 0.60 d
Hedou 28
i 11
7.60 a 2.80 b 1.10 ¢ 0.20 d
Lindou 11
W12 45
7.50 a 1.80 b 0.90 ¢ 0.20 d
Hedou 12
S5 34
7.20 a 3.30 b 1.20 ¢ 0.50 d
Qihuang 34
JAT25 5
7.30 a 2.30 b 1.00 ¢ 0.30 d
Zhoudou 25
95
6.10 a 0.80 b 0.80 b 0.10 ¢
Weidou 9
#5845
5.10 a 1.20 b 0.30 ¢ 0.10d
Weidou 8
T 10 =
6.20 a 1.30 b 0.80 c 0.10 d
Weidou 10
6. 88 2.23 0.97 0.28
Mean
2. 1.4 ARk RS AT AR BB NaCl ik

JFESE I, B CK 545 Ak B 6] 22 57 3 2k 25 0K
o 5T ALBEAHEE, T2 F1 T3 ARBET AY-F- B 200 2

I35 R B 2. 59% 3. 85% , Hirpilf 5 10 5 3 5 28
ST G 12 ORI R 34 5 T AbHEEEL
225 T3 AP HATR 5 28 S E 11 5 T2 4k
PR 25 WA, AR, T2 28 AR 3 AR BER
RECE I 2, 70l el AR HERL 8 T il 7. 67% |
2.33%f10.33% . T3 RAbE N, 11 sl 12 5
Jil T 25 o HERL O 5 HERL 10 o MR 8 S AYAITAR
BFER 0, S5 RFWI KRG B9 A 1< B 2 52 2 58 Wy
RN, R M8 (1% NaCl) "R AUR A2 K™ 8 3%
20 o

xS AREMKE NaCl BB XK ZHEZF A AR Y %2 0m

Table 5 Effect of different concentrations of NaCl
stress on relative number of fibrous roots

of soybean in germination stage

vt FEXT ML %L Relative number of fibrous roots
Variety CK Tl T2 T3
5 10 5
22.67 a 4.67 b 1.67 ¢ 0.33 ¢
Lindou 10
W28 5
25.00 a 8.00 b 2.33 ¢ 0.33 d
Hedou 28
= 11
19.00 a 3.67hb 1.33 ¢ 0d
Lindou 11
W 1245
17.33 a 3.67 b 1.33 be 0c
Hedou 12
ST 34
23.00 a 5.67hb 1.67 ¢ 0.33 ¢
Qihuang 34
Ji3.25 5
22.67 a 3.67b 1.33 b 0b
Zhoudou 25
HE 95
20.67 a 3.33b 1.33 b 0b
Weidou 9
D85
17.00 a 0.33 b 0b 0b
Weidou 8
10 5
7 19.33a 2.67 b 1.33 b 0b
Weidou 10
iy
20.74 3.96 1.37 0.11
Mean
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2.2 ARERE NaCl BhiBE XK EHF R EULEE
T E R0
2.2.1 SOD &t s &4 T K5 SOD JF Pk
VRS R T R BB S, B9 A A
SOD i PE7E £ b B[] 34 3K 3] i 35 22 oK P b
(], Jil &2 25 “57F T1 4b¥RF SOD i 4 i iy, F Ak
S 8 5 15. 75% ;T2 F1 T3 KbPEF if 52 28 5
RIEFH,SOD T35 B e fmy, B IR EETL 8 7
Ay AR ES 39. 03% i1 39.95% , SOD & PE 3% £h i in
T, FLAE 3 /R 3 6 Ak 2 1) 52 1) () 40 il #1028 3] i
FH 2K, R AR PR AR AR AN ] 26 ok i b 3
TR —E (X 6) . UL SOD i&VERENE RIE&
A ARCEANIRI A BE NaCl il R itk g 77, SOD
PEFE 3 MR NaCl e T8 HE CK R B B 3 2%
S, WV DR DR S0 2 S TR 4k 48 5 1 T B4R AR
#6 AERE NaCl BBtk T iFH
187t SOD & {4 i %1

Table 6 Effects of different concentrations of NaCl stress

il

on relative SOD activity of soybean in germination stage

L SOD %1 SOD activity/(U-g~")
Variety CK T1 T2 T3
i 10 &
172.76 a 102.76 b 63.16 c 38.10 d
Lindou 10
W28 5
o 170.05 a 103.64 b 66.82 ¢ 48.48 d
Hedou 28
e 11
170.83 a 104.88 b 59.66 ¢ 20.58 d
Lindou 11
W12 5
i 170. 56 a 102.15 b 54.14 ¢ 19.15d
Hedou 12
S5 34
I 170. 86 a 102. 86 b 62.56 ¢ 40.43 d
Qihuang 34
JAG.25 %5
171.97 a 105.10 b 60. 81 ¢ 22.27 d
Zhoudou 25
595
169. 88 a 95.80 b 33.86 ¢ 19.02 d
Weidou 9
M8 5
170. 65 a 89.35b 27.79 ¢ 8.53 d
Weidou 8
HE 10 5
171.10 a 95.18 b 30.34 ¢ 17.48 d
Weidou 10
170. 96 100. 19 51.02 26. 00
Mean

2.2.2 CAT &M fhET alH4, e K0T, K
2 CAT 1% PR ER e BE 1 Ty B2 M R ka3, 2
CK.T1 4b 3 53 5] 5 Ho g 45 b BRA) 35 52 B 25 22 %
rn R IE] A7 57 28 5 1) CAT JEMEAE 3 A5k b 2 ] 24
ke, o e RS 8 SR T 12.1%

21.99% #139.77% .

R AINE] TR CAT 5, 5 28 SAEEL
i R B R K CAT JG 1, T2 8 5 1Y
CAT {13 NaCl il f "5 . 5 R BIEARAR KL
TEAN [ £ 7 82 A BER B9 A= RO B0 R B — B, B
CAT {5 PR RS FRALAS i Bl 7E A [R] e JE NaCl i ia T
MIBTERRE J1 o T T2 28 o SR EL 34 IR EL 10 Sy
CAT {HPEAE T2 T3 AR TR T 3% 22 5, 5 R ALE bR
HRRBAE R R B2 (1. 5% NaCl) TR i £
RFF—5. CAT {HMEAE i Eh M (1% NaCl) i ia
A R S 2 SR A AR

®7  ARERE NaCl 8 3t K = i 2
8%t CAT iFMHI ST
Table 7 Effects of different concentrations of NaCl stress

on relative CAT activity of soybean in germination stage

HFh CAT %1 CAT activity/(U-g™")
Variety CK T1 T2 T3
I 10 5
178.00 a 109. 80 b 89.01 ¢ 66.57 ¢
Lindou 10
W28 5
178.10 a 114.50 b 92. 12 ¢ 69.54 ¢
Hedou 28
(A=
188.00 a 113.20 b 86.29 ¢ 43.58 d
Lindou 11
W 1245
! 175.50 a 108.40 b 87.83 ¢ 39.21d
Hedou 12
S5 34
180.90 a 108. 60 b 91.74 ¢ 65.89 ¢
Qihuang 34
J25 5
179.00 a 107.90 b 86.37 ¢ 53.58 d
Zhoudou 25
W9 5
190. 10 a 103.40 b 85.76 ¢ 36.89 d
Weidou 9
M 85
181.10 a 102.40 b 70.13 ¢ 29.77 d
Weidou 8
HT 10 5
191.70 a 105.40 b 72.79 ¢ 36.73 d
Weidou 10
Ty
182.49 108. 18 76. 89 49. 08
Mean

2.2.3 POD &M 8 %, kG 5Fh POD i
PERE R Fhvk B2 (AR B 2 2RI %, B CK
T1 5l 5 HE &AL R 27 B3 . T3 43T, POD
TEPELE T2 A FERRAIE T 36. 04% HZER AR E ., &
FhiE], 4G 8 51 POD W& MEAE 3 AR T ¥ R i
i T1 ALFE T 553 34 (1) POD Jf iR, L5 8 =
PR 54.05% ;T2 | T3 AbFE R[5 28 51 POD 15
e, S 8 B M R 42.75% 25.31% . K
7. POD {537 21 5 30 A 4 il 357 5 28 5 FI S B
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34 FEANTR Eh v B T PR 1 POD i 4, i i
5.8 ‘S POD {EMEAEEL WA 2 2 A, 5%
TUSE IR A 25 FRAEA R $h e BE AR T A B — 2, 1
W] POD 5P BEAS R ALAS Al TN [R] A B NaCl Jpia
THEIPTERAE S . 9 AN dh Rl POD 5 PEAE T2 T3 4b
BN JCRFEZE 5, 5 b R (AR R R 3 48 Bl T2\ 13
AT 2 B AR (R A R R AR R — B (3R 8) .
POD { PEAE 5 EE U HE (1% NaCl) it T [ K
A ZF ST R 1 D ) S B A o
2.3 KEWHFHAMENES SERNEXES T
IR O Al 1 AR R AR A Xk 20 AR S50 S AR X
SOD {1 FHX) CAT 1% P AHX POD 37 1 1 12 £ AH
KIF BN 35 Pk DR 3 T 3 e J3E 22 5 i AN AR [
T1 AbFR AT, AUAR XS SOD i 4 5 40 %o £ 5 46 4
ARSI T2 T3 AT, A48 br S A R
FARBY R B O C R, B XS IRAR A X
SOD {ifi i FHX CAT {75 P55 ARk T 95 B i) A 1

%8 AERE NaCl B3tk = 52 H
13t POD & 1% B 5 M
Table 8 Effects of different concentrations of NaCl stress

on relative POD activity of soybean in germination stage

A POD % POD activity/(U-g ')
Variety CK Tl i) T3
5 10 5
i 7 569.88 a 171.81 b 85.83 ¢  41.46 ¢
Lindou 10
W28 &
! 591.42a  195.03bh  100.25 ¢  49.26 c
Hedou 28
s 11
576.04 a 180.91 b 68.05¢c  40.55c
Lindou 11
W12 5
o 585.72 a 174.03 b 60. 89 ¢ 33.15 ¢
Hedou 12
S5 34
574.53a  203.61 b 89.53 ¢  43.76 ¢
Qihuang 34

JAE25 5

Siode pg 0424 I8L12D 76.14 ¢ 40.92 ¢
FEHARKR.
ABOME T RS, 07T soima ey ense e
RV (1% NaCl) X4 46 5 AR MBI IER,
SOD JEEAE 3 ANEh i R 1 5 A0 %k 3 8 $0ak 5| {;émdggj 568.60 4  149.56b  57.50 ¢ 23.95 ¢
BERMIER, W SOD WAL T A AR E
NaCl 38 F R S8 ZF B i £ e . e 3stnsE *éls:;;: 1? 580.64a  159.67 b 58.45c  28.84c
T2 T3 b T 5 0 F k45 K0k B R 6 6 M
5 WA Hh e FE (19 NaCl) T K 5235 2 300 £ GO sme s B 30
YEE R PR (R 9) .
F9 EXREREE SEROEXEST
Table 9 Correlation analysis of relative salt injury index with various indicators
FH & 2%k Correlation coefficient
vk R K AT AR
S comenction v e oo mher SO0 OB rob s
Jength of fibrous roots SOD activity CAT activity POD activity
AR X £ 4 T1 -0.21 -0.54 -0.69* -0.53 -0.57
Relative salt injury index T2 ~0.92"* -0.90" " ~0.86°* -0.83"" -0.70*
™ ~0.84%" -0.70" -0.89"" -0.87"" -0.97*"

*RIRTE P <0.05 /K- EHE; * * FRoRTE P <0. 01 AP B M

* indicated significant correlation at P <0. 05 level; * * indicated extremely significant correlation at P <0. 01 level.

3 3 i

ORI A e B 300 4 O T 4 4 TR A T
EPREBE , X A i A T 2 P i b 7 6 B AT B
S, Mahlooji 457 g 22 B , 4 Wt BR i A b
PR . XRS5 T 10 ke R 2
JTEAN TR R e B2 b PR F) e 2 A3 IR 55 2R B
b, SRR A AEARER W T Eh i ikl AN I,
Tl R £ 30 S R R TR T k. SR
AN 113 B AE K AT 2RI I 4 v

KRB R 2R AT W R MR A R WA A
MR R AEAER B 22 5 SRATR 13 ik
LW 2RI SR PP 4 e S5 R R R R T &
ZFR R R RREC TR IR B AR b e R aa
20 L R R

AT G 2o XoF KL 2 300 i 1 AR R A A 4
TELER AR, TL YeJE NaCl Wil X K B & 25 R 5
WA, (EL Rt e BE AN T T, T2 (T3 Ab A 25
EHARIT RS B, & T 0.5% NaCl it 5%
PE] 35 RO R 2R A AR RN 25 AR B 3 B
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B REURE, T T2 T3 B #) e CK R H 2 i 2%
L RRITRERTE GG, 5 0 v A O, (R
FET1 4 E T, 9 A i Rl 850 4 25 7 0 Pl s 85 VG JEE T2
T3 40FF, BRI T 28 5 52 34 G T 10 I
1SR R R R e A T M 8
Tt ER VIR A, PRIt 90 A [ 5 o T 54, 50
TR R 30 e S R A AT L A T SRR X
TR PR SR AT 4%

X Tk 6 26 30 B T £ I A B2 2 SR
T ZHRORIR 77 AT I . Ak AR 20 2
[ P S 50 07 G 6 5 o, T ) 5 5 b
HEE TR SRR S (AR RS 2 %
IR 21052 W, 40£h 40 18 0 R 350 6 IR O
TKAE AR S U DL 42, T IR MR 95, AR
B R RFST B E T MK MR K T4 K
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