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Screening and Evaluation of Salt Tolerance of 70 Oat
Germplasm Resources at Germination Stage
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4. Zhuozi County Agriculture, Animal Husbandry and Science and Technology Bureau, Ulaanqab, Inner Mongolia 012300, China)

Abstract: To screen oat(Awvena sativa 1..) germplasm resources suitable for cultivation in saline-alkali
soil and to establish a scientific and efficient salt tolerance evaluation system, 70 oat germplasm re-
sources were used as test materials. NaCl solution was employed to simulate the salt stress environ-
ment. Six indices related to germination and seedling growth including relative germination potential,
relative germination rate, and relative vigor index were systematically measured. The salt tolerance of
the oat germplasms was comprehensively evaluated through principal component analysis and cluster
analysis. The results indicated that salt stress significantly affected the seed germination and seeding
growth of the 70 tested oat materials, with the coefficient of variation for each index ranging from 26. 04 %
to 68.66%. Principal component analysis(PCA) transformed the six individual indices into two com-

prehensive factors with a cumulative contribution rate of 86. 66%. The first principal component
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showed high loadings on relative germination potential, relative germination rate, and relative germi-
nation index, reflecting the germination potential of seeds under salt stress; the second principal com-
ponent was correlated with relative root length and relative seedling length, reflecting the growth tol-
erance of seedlings to salt stress. Based on the cluster analysis of weighted membership function val-
ues(D values), the 70 oat germplasm resources were classified into five categories: 6 with highly salt-
tolerance(Zishouziyuan 3, Zishouziyuan 14, Wuyou 1, Zishouziyuan 25, Bayan 4 and Pinyan 4), 23
with salt-tolerance, 12 with moderate salt-tolerance, 21 with salt-sensitivity, and 8 with highly salt-
sensitivity, Through the optimal regression equation established, relative germination rate and rela-
tive vitality index were identified as the key indicators for evaluating oat salt tolerance at the germina-
tion stage. Comparative analysis revealed that hulled oat(Avena sativa L.) generally exhibited grea-
ter salt tolerance than hulless oat(Awvena nuda 1.).

Keywords: Avena sativa ; Germination stage; Salt stress; Weighted membership function; Cluster a-

nalysis; Comprehensive evaluation
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Table 1 Names, codes and types of the 70 oat germplasm resources

%5 # R B ErRE ERis By

Code Name Type Code Name Type

X1 A% 1 Zishouziyuan 1 BRHEA Hulless oat X36  HUEE IR 27 Zishouziyuan 27 BRIEH Hulless oat
X2 H UL % I 2 Zishouziyuan 2 #Me A Hulless oat X37 5 1 5 Mengyan 1 Jz e A Hulled oat
X3 H UL % I 3 Zishouziyuan 3 HRAE AL Hulless oat X38 53 3 5 Wuyan 3 Jz e # Hulled oat
X4 H UL % I 4 Zishouziyuan 4 #HE#H Hulless oat X39 Hl4E 20 Bayou 20 HEME# Hulless oat
X5 H UL % I 6 Zishouziyuan 6 #Me A Hulless oat X40 e 4 5 Bayan 4 Jz e A Hulled oat
X6 H UL % IR 7 Zishouziyuan 7 BRIEZE Hulless oat X41 5 3 5 Mengyan 3 J7 2 Hulled oat
X7 H %R 9 Zishouziyuan 9 BR#EF Hulless oat X42  #3KfE 12 5 Jizhangyou 12 BRIEZ Hulless oat
X8  AULHE 10 Zishouziyuan 10 #HMEE Hulless oat X43 {3 4 5 Pinyan 4 HR#EA Hulless oat
X9 B %5 11 Zishouziyuan 11 BRIEFE Hulless oat X44 7% 3 5 Baiyan 3 BRIEFE Hulless oat
X10  H ¥R 13 Zishouziyuan 13 HRHEAE Hulless oat X45 N 2 5 Jiayan 2 K Hulled oat
X11 F Y9 YR 14 Zishouziyuan 14 BR#EA Hulless oat X46 Erik 308 Gaoyou 308 J7 2 Hulled oat
X12  HU¥ I 15 Zishouziyuan 15 H#ER Hulless oat X47 H# 15 Qingyan 1 JEE Hulled oat
X13  HU¥E I 16 Zishouziyuan 16 BRIEFE Hulless oat X48 th il 4 5 Zhongtian 4 Bz Hulled oat
X14 AR 17 Zishouziyuan 17 #HEE Hulless oat X49 #3125 Qingyin 2 K #eF Hulled oat
X15 H Y98 18 Zishouziyuan 18 H#ER Hulless oat X50 M F Forage King JFEE Hulled oat
X16 F Y IR 19 Zishouziyuan 19 e Hulless oat X51 #e F Oat King & Hulled oat
X17 AU 20 Zishouziyuan 20 HaE &L Hulless oat X52  DU#(ED) Baler(Bayannur) & Hulled oat
X18 H U 21 Zishouziyuan 21 MAEL Hulless oat X53 A Galileo JZ % Hulled oat
X19  HUL I 22 Zishouziyuan 22 HAEEL Hulless oat X54 [ 3 5 Bayan 3 JZ e Hulled oat
X20 M w Haymaker JZ & Hulled oat X55 M4 Lena & Hulled oat
X21 % 2% Yuanza 2 WM Hulled oat X56 51 1% Qingyin 1 K #eZ Hulled oat
X22 LA 15 Ziyuyanmai 1 Fz e Hulled oat X57 Eifik 306 Gaoyou 306 Hz 63 Hulled oat
X23 0L (T dk) Baler(Hebei) Jz % Hulled oat X58 T 444 Qinghai 444 Jz % Hulled oat
X24 Fi# S New Force Je e Hulled oat X59 B34 3 %5 Longyan 3 J A& Hulled oat
X25 4B Kaime e #edZE Hulled oat X60 & F Lonsdale e #edz Hulled oat
X26 Y1H Aber J e 4 Hulled oat X61 45l Leader JZEA Hulled oat
X27 Z ik Evo J e Hulled oat X62  FHFEHHMELE Qinghai Sweet Jz#eF Hulled oat
X28 % 3EFE Glider J e Hulled oat X63 7% Tyson Jz 3 Hulled oat
X29 H UL 23 Zishouziyuan 23 #HEE Hulless oat X64 JiE i Crown Jz e % Hulled oat
X30 4 20 Baiyan 20 #AEFE Hulless oat X65 F i Glory e & Hulled oat
X31 5% 1% Wuyou 1 FR#EF Hulless oat X66 DL Bailey Jz 32 Hulled oat
X32 MUKW 24 Zishouziyuan 24 BR#EH Hulless oat X67 B# Tycoon J7 32 Hulled oat
X33 E1% 1 % Minyou 1 BRIEFE Hulless oat X68 BEi#F Challenger Jz#E# Hulled oat
X34 H UL % B 25 Zishouziyuan 25 B L Hulless oat X69 K-F Emperor Je#eF Hulled oat
X35 F Y B YR 26 Zishouziyuan 26 BR#E Hulless oat X70 A Super Jz 32 Hulled oat
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Table 2 Descriptive statistics result of relative germination indices of the 70 oat materials under salt stress

L7 fe/ME PN -1 {E bR 2 A5 5t R
Indicator Min. value Max. value Mean SD CV/%
TSRS
X R A 0 1. 402 0. 864 0. 248 28.718
Relative germination potential
RS 3 0 1.236 0.819 0.213 26.043
Relative germination rate
o
MR ZFREE 0 1. 434 0.799 0.266 33. 235
Relative germination index
iERORTIPAE L A5
Relative vitality index 0 1.327 0.457 0.314 68. 656
HIRT AR K 0 195 0.579 0.297 51.236
Relative root length
e
LEREERS 0 1.548 0. 567 0.296 52.159

Relative seedling length
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Table 3 Relative values of individual indexs of the 70 oat germplasm resources at germination stage under salt stress
AR %2 2 3 AR K 25 2 AR 52 2 46 % LEROREIDAEE S AR AR A LERONRS
Code  Relative germination Relative Relative Relative Relative root Relative seedling
potential germination rate germination index vitality index length length
X1 0.427 0.741 0. 606 0. 347 0.481 0.572
X2 0.275 0. 347 0. 487 0.332 0. 687 0. 680
X3 1. 040 1. 000 1. 232 0.861 0. 883 0.699
X4 0. 800 0. 444 0.395 0. 207 0. 500 0.514
X5 0.333 0.320 0.293 0.112 0. 334 0.378
X6 0.625 0. 604 0.610 0.413 0.828 0.677
X7 0. 825 0. 785 0. 789 0.518 0.601 0. 657
X8 0.541 0.612 0.656 0.333 0.392 0. 508
X9 0. 000 0.211 0.134 0.073 0.078 0.011
X10 0. 789 0.891 0.922 0. 383 0. 336 0.416
X11 0.961 0.821 0. 860 0. 849 1. 361 0. 988
X12 0. 150 0. 333 0. 355 0.132 0. 355 0.371
X13 0. 200 0.741 0.725 0.277 0. 301 0. 383
X14 0.275 0. 327 0.270 0. 060 0.192 0.223
X15 0.631 0. 739 0.727 0.473 0.629 0. 650
X16 0.615 0. 684 0.813 0. 460 0.510 0. 566
X17 0. 750 0. 879 0.872 0. 460 0.623 0.528
X18 0.312 0.709 0. 686 0. 404 0.472 0. 590
X19 0. 557 0. 810 0. 744 0.477 0. 597 0. 642
X20 0.625 0. 655 0. 687 0. 330 0.434 0. 481
X21 0.692 0.761 0.726 0.353 0. 449 0. 486
X22 0.243 0. 500 0.541 0. 281 0.493 0.522
X23 0.538 0. 859 0. 634 0. 366 0.534 0.578
X24 0.452 0. 931 0.920 0.512 0.470 0. 557
X25 0. 377 0.938 0. 859 0.465 0.435 0.541
X26 0.872 0.681 0.738 0.238 0. 256 0.323
X27 0.453 0. 485 0.502 0.212 0.291 0.422
X28 1.139 0.872 0.976 0.271 0.188 0.277
X29 0.942 0. 950 0.962 0.618 0.683 0.643
X30 0. 760 0.636 0.720 0. 399 0. 485 0. 554
X31 0.510 0.538 0. 547 0. 547 0. 955 0. 999
X32 0.678 0. 657 0.651 0.370 0. 646 0.568
X33 0.614 0. 545 0.493 0.311 0. 581 0. 630
X34 0. 882 0. 957 0. 840 0.726 0.918 0. 865
X35 0.623 0. 700 0. 645 0. 340 0. 394 0.527
X36 0.705 0. 755 0.753 0. 364 0. 370 0.483
X37 0.681 0. 750 0.671 0. 544 0.752 0.812
X38 0.647 0. 879 0.812 0. 444 0. 404 0. 547
X39 0.156 0. 304 0. 309 0.102 0.241 0. 330
X40 0.767 0. 816 0. 883 0. 808 0.997 0.915
X41 0. 874 0. 990 0. 899 0.490 0.413 0. 545
X42 0.501 0. 645 0.610 0.433 0.623 0.711
X43 0.583 0.746 0.676 0.543 0. 794 0. 802
X44 0.529 0.563 0.524 0.458 0. 825 0. 875
X45 0.426 0. 689 0. 546 0. 285 0.478 0.522
X46 0.746 1. 088 0. 930 0.552 0. 480 0. 594
X47 0. 606 0. 799 0.661 0. 504 0. 842 0.763
X48 0.624 0.797 0.709 0.378 0.425 0.532
X49 0.641 0. 985 0.771 0.411 0. 649 0.532
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(42K 3 Continued table 3)
FAXT 2 3 AR X & 2R FAXT R 2 46 8 AR XTI 746 4L AR R LiERONI RN
Code  Relative germination Relative Relative Relative Relative root Relative seedling
potential germination rate germination index vitality index length length
X50 0. 750 0.762 0.659 0. 406 0.515 0.616
X51 0. 690 0. 889 0.748 0.555 0.770 0.742
X52 0. 804 0. 734 0. 754 0.315 0.234 0.417
X53 0.777 0. 937 0. 837 0.658 0.776 0.786
X54 0.457 0.722 0. 664 0.405 0. 596 0.603
X55 0. 700 0. 815 0. 705 0. 294 0.263 0.418
X56 0.717 0.792 0. 756 0.570 0. 650 0. 754
X57 0.531 0. 666 0.526 0.311 0.535 0.592
X58 0.584 0. 857 0.670 0.474 0.726 0.707
X59 0.765 0. 967 0.977 0.599 0.524 0.614
X60 0. 560 0. 936 0.910 0.471 0. 447 0.517
X61 0.520 0.892 0.711 0.442 0. 544 0.622
X62 0.459 0. 874 0. 810 0. 480 0.475 0.593
X63 0.668 0. 882 0. 800 0. 447 0. 450 0. 559
X64 0. 444 0. 755 0.648 0.338 0. 346 0.522
X65 0.375 0. 794 0.642 0.465 0.657 0.723
X66 0.738 1. 000 0.748 0.477 0.592 0.638
X67 0. 000 0. 455 0. 380 0.151 0.456 0. 395
X68 0.76 0.638 0.601 0. 394 0.657 0.655
X69 0.041 0. 790 0.777 0.442 0.579 0. 569
X70 0. 815 0. 846 0. 689 0. 388 0.478 0. 564
ko 4Gy ke Ry ke, s, 1. 386, J7 22 BT A 23. 093%6 , EARXF AR K (0. 834)
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Fig. 1
indices of oat materials under salt stress
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Table 4 Principal component analysis(PCA) of salt

tolerance indices of oat at germination stage

N Y
D Principal component
Index

P1 P2
MIXF % 2 #¢ Relative germination potential 0. 901 0.198
FIXT % 25 % Relative germination rate 0. 885 0. 281
FAX} & 2E 4880 Relative germination index 0.892 0.234
HI%T % F146 %L Relative vitality index 0.734 0.512
FXF M Relative root length 0.312 0.834
FXT K Relative seedling length 0.398 0.796
¥ {8 Eigenvalue 3.814 1. 386

77 Z T Wk Variance contribution/ % 63.565  23.093
24+ 5i#k ¥ Cumulative contribution/ % 63.565  86.658
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Table 5 Comprehensive evaluation values(D values) and rankings of salt tolerance of the 70 oat germplasm resources

G AR S LA D
o Comprehensive Membership (D fiD) k4
Code index value function value Comprehensive Ranking
X, X, 2 P score(D value)

X11 2.456 0. 657 1. 000 0.622 0. 883 1
X34 1.524 1. 836 0. 832 1. 000 0. 829 2
X43 2.033 0. 365 0.925 0.528 0.813 3
X31 0. 647 1.587 0.671 0. 920 0.737 4
X3 1. 657 0.707 0. 858 0.638 0.707 )
X40 0.153 —0.241 0.581 0. 335 0.679 6
X29 0.943 0.515 0.726 0.576 0.631 7
X49 1. 063 0. 381 0. 747 0. 534 0.603 8
X36 0. 709 0. 645 0.683 0.618 0. 600 9
X21 0. 715 0.610 0. 684 0. 607 0.598 10
X56 0. 857 0. 336 0.710 0.519 0.596 11
X68 0. 810 0.378 0. 701 0.533 0.588 12
X33 0. 549 0. 494 0.653 0.570 0.579 13
X70 0. 089 —0. 148 0. 569 0. 364 0.573 14
X10 0.116 —0. 186 0.575 0. 352 0.573 15
X53 0.074 —0.170 0.563 0. 357 0.570 16
X411 0.573 0. 381 0.657 0.534 0.562 17
X30 0. 085 —0.293 0.568 0. 318 0.558 18
X62 0. 363 0. 330 0.619 0.517 0.558 19
X414 —0.019 —0.282 0. 549 0.321 0.555 20
X51 0.231 0. 324 0.597 0.515 0.552 21
X63 0.232 —0.294 0.597 0. 317 0.552 22
X25 0.209 —0.213 0.588 0.343 0.541 23
X59 0. 190 —0. 215 0.581 0.343 0.537 24
X438 0.189 —0. 264 0.581 0. 327 0.537 25
X66 0.165 —0.251 0.574 0.331 0. 537 26
X28 0. 145 —0. 247 0.568 0. 333 0.534 27
X32 0.142 —0. 266 0. 566 0.327 0.528 28
X38 0.133 —0.278 0.563 0.322 0.528 29
X37 0.114 —0. 279 0.558 0. 322 0.512 30
X20 0.108 —0.312 0. 555 0.312 0.512 31
X416 0.082 —0.294 0. 567 0. 317 0.502 32
X16 0.082 —0.319 0. 567 0. 309 0. 499 33
X50 0. 069 —0. 319 0.562 0. 309 0. 499 34
X7 0.056 —0. 315 0. 556 0.311 0.498 35
X65 0. 057 —0.339 0. 557 0.303 0.483 36
X15 0.043 —0.331 0.551 0. 306 0.482 37
X19 0.036 —0. 344 0. 548 0.301 0.479 38
X60 0.024 —0. 340 0.543 0.303 0.473 39
X54 0.017 —0. 344 0. 540 0.301 0.473 40
X58 0. 005 —0. 349 0.536 0.299 0.471 41
X61 0.002 —0. 360 0.534 0.295 0.463 42
X26 —0.009 —0. 360 0.530 0.295 0. 456 43
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(4% 5 Continued table 5)
G A T I SR A Y
o5 C(_)mprchcnslvc Mcmbcrshlp (D i) HEZ,
Code index value function value Comprehensive Ranking
X, X, s pE score(D value)
X17 —0.014 —0.368 0.529 0.291 0.451 44
X13 —0.024 —0.375 0.525 0.288 0. 449 45
X42 —0.031 —0.382 0.522 0.284 0. 443 46
X55 —0.042 —0. 385 0.518 0. 283 0. 440 47
X8 —0.051 —0.393 0.515 0.279 0. 440 48
X35 —0.062 —0.398 0.511 0.277 0.435 49
X69 —0.068 —0.404 0.509 0.275 0.434 50
X47 —0.076 —0.411 0.505 0.272 0.433 51
X24 —0.083 —0.417 0.502 0. 269 0.431 52
X6 —0.092 —0.423 0.499 0. 266 0.428 53
X52 —0.097 —0.430 0.497 0.263 0.428 54
X23 —0. 105 —0.436 0. 494 0. 260 0.426 55
X1 —0.113 —0.443 0.491 0. 257 0.422 56
X22 —0.121 —0.449 0.488 0. 255 0.414 57
X64 —0.129 —0.456 0. 484 0.252 0. 396 58
X57 —0.136 —0.462 0.482 0.249 0. 389 59
X18 —0. 144 —0.468 0.479 0.246 0. 382 60
X45 —0.151 —0.475 0.476 0.243 0. 357 61
X4 —0. 159 —0.481 0.473 0.241 0.334 62
X9 —0.166 —0.488 0.470 0.238 0.274 63
X67 —0.174 —0.494 0.467 0.235 0. 250 64
X39 —0.181 —0.501 0.465 0.232 0.193 65
X27 —0.188 —0.507 0.462 0.230 0.191 66
X12 —0.196 —0.514 0.459 0.227 0.156 67
X5 —0.203 —0.520 0. 456 0.224 0.153 68
X14 —0.210 —0.527 0.453 0.221 0.072 69
X2 —0.218 —0.533 0. 450 0.219 0.067 70
2.4 FEMRMHMERESNT
PE—2B AT D A AT R 45 2R (K 2) T 24

T AR T RIS R 5 AR AR, Hid L
T 26 Ayt £ A, A0 35 X11,X34,X43,X40,X31
X3 % 6 MMk, BB 8. 6%, H D HIK
T 0,67, Hrh, X11 28 515 0 i, T 3h 0 ) B
55 2 11 25 A Tl #6046 X29.X49 4§ 23 7 #F
Bh B 32. 9%, D fHAF 0. 52~0. 6335 I
2 Jg R AT R R A0 4E X37.X20 4 12 AR, 5
B 17.1% D A F 0. 47~0.51; 55 IV 28 3h il
I A3 X61.X26 25 21 AR S0 30. 0%,
D {HA T 0.33~0. 46; 23 V 28 = i $h SR A, 1
8 X9.X2 55 8 M # ki SRy 11. 4%, D (B
X 0. 28, Ho X2 i M i 2% .

Salt tolerance type

o

I : High salt tolerance; Il : Salt tolerance; [ll : Moderate
salt tolerance; IV : Salt sensitivity; V : High salt sensitivity. The
same in figure 4.

B2 70 HrakEfmRmHERESTE
Fig. 2 Cluster dendrogram of salt tolerance
for the 70 oat germplasm resources
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Fig.3 Comparison of salt tolerance grade distribution

between hulled oat and hulless oat

2.5 #MEMBREITMEFERGE

SRy TR FEE g 5N TR T HE 2 T T 1 T
DRSS, JF- 30 F AR T8 (1 ] 5% 1, >R ) AL Al R 125
70 3346 22 b RH BE 7+ 3 1 B R 43 A (81 IH 4 (49
B3 FRE B2 (21 ) .

PLEIEZE 49 (3 A0RHG D {8 R AR &, LS R
PREGAEXE R F A8 i, 64T 22 D04 119 43 B, 4 2
T B ) )7 2 . D=0. 3533RGR+-0. 1764RVI+
0.1652RGP+0. 1506 RRL—0. 2081,

#F 4, RGR.RVI,RGP 1 RRL 4} % Jy 41 %
K ZF A XTI 4 B AR K ZE AR AR K
W RRYE RBURY #3k 0.992(P<C0.01) , & ]
2 LIS bR X £5 A T b 1 EL A R Y R

I ARG 56 2H 1 21 103 B4 R X% T R R AT A AL
PERT S . A 50 4 & 48 A 1 S IE AR A b 3 T
MATT D E, 55 D B A7 4 PE 5 BT
GERFW, BN R E IEAHC (r=0.996, P<<
0.01), H¥ Iy iR 2240k 0. 021, B W% 5 #2 7]
FH M8 22 W 2 T e A ) PR

3 it
ol 4 24 00 L T 360 £ SRR 1) A

T R M PP G RE BT O . AR WFSE R ZE 100
mmol « L™" NaCl J}38 T, 70 {3 #Hg 22 B 57 14 41 XF
K2R A A K R Y R R R R )
S RN 26,04 % ~68. 66 %, 7 B T £8P AEAE
W BL 25 XU AENT X 40 4y M 2 T 5T F
FER I, M AR B L T I B SRR R 1 BT
i Az R A £ 0 AR L B L X 5 AR I g 4
R—3, F¥HINH, R IR BE 32 T o AR 3
JRK B3 A B 5 % S Na ™ 7ERZ I N i
TR A BT 857 D i ) b i
Xof 7K e RI3HE 22 Y F 9 A S T £k 0 X b T B &
Sy A9 40 P R A R OO LI A

2 W 360 6T AR 0 4 1 A K A 0 7 T 5 T R
Wik . FE 70 Oy e A Fp O, M X R ZE R B (E R
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R T R R A AR T & e bR . FURAR
fief TR U AR R T o A SRR MR L AR 5T
e, FE AR S (R T A K L R R A Y
L 1 2 =R et Y ) BT e s 5 O (E W
T AT X U I R A 4 S R AR R R R
S — SRR R W0 R A E L E ZE XS £ i
o7 LU AR ZR B AR . BT EE T AR e R e T
Xt FE BB 9T 45 S S AR — 8. IR, FE T 3R
MEE 22 1O T e v, 25 B AR 5 2E R A KR

Rk M O A7 22 3 TR s A R s B0 T
AR TR 8 B — 48 A 19 PF AN AEAE R B . AR5
T2 Gris 32 o 4 B R SR B R B L s 6
TR AR LE R 2 ST B 285 I F CRIF ST R
86.66 %) M TR PE MR R, XFh AR
RWORTESRAE B 18 | 227 R AR AE ) 9 UR T vh 45 3
ARIF BRI 52227 kg i S R T O B 38 B L AS BT 5T
HhE Bk B A [ A N T RN AR R, % A X & 2
SRR 16 77 48 BUR: P52 25 4 i £ M 00 0% B 4
bro BEZEIE 5 TR LA X 15 A A2 5 R 5T
TS I R 2R R RGE AT S T S e
BORAHIT . AFAT S AF 5 4 A0 A, Gk AR
T S A 43 A SRy A A 2 K R R Y
SEHEFE BRI, i K P OGBS B 25 5 14 SRR T
2 360 10 L 550 N2 B0 5 R P A O 0 vk R S TR A
¥, AR IFEER 100 mmol « L' NaCl Jg h &
JiiR38 , 32 IR W A A R O PR o 45 SR g
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AR S b, 52 WY W R R R S R RN

ETHEAEINMED B AR RAHRER
AT N 70 3 B4 RE R 2E Y X11.X34.X43 45 6
By E T AR F BT (D {5 >>0. 67), 33X & Fh T 76 26 i
R T RS R, it S E
AUV BE A R T 9 B IR 06 S A it R TG
TR MRS L X B B N Y ) . R
AHIFGE I, B HESE 1 25 it R M A LA i 3k K
H AT ER R S e Ik 61, 5%, M & £ 4R
FRTE BRI, X 5 I UK AT AR G & SR b
0T Rz e 7 1 3 N R S O O T R A Y A e —
. AT BRI R A T R HE A R AE W R K By
BORYET W3 gz o AE R WD T i ok B B xR
TS 1) L 2 B Ml T R e 27 A B R L WK B AR
ez R, FEOR S A E Rz T E .
b, ASBIF 5 0 6 Y OB B X2 X14 19 D i3
IR (<0, 1), B R AP AE T3 PR R rp s R B2 ALY
PG, XU SED N 124 0y /22 4 R 58 R W L 3
TR DO RN SER IR R I SEN AR e 8 U R i
R AR AT 327 G . e T R R AR W
o LA B BERR SR R X AR B 9 O
LA BT JE T A A W A A 24 H
A, D i 20 s A B P A 19 3 7
e E .

4 Hib

e A W K A [6] 45 #5 %P 100 mmol « L™
NaCl JBir38 i )i 34 4 2 . R 32 08043 3 B kg 70 4y
T BTHY 6 IR bn HE 47 25 5 VPO L I T LA T A
THFEAT R 25007 4 Ak R 43 2 5 ATt 2k 45
0, Horb AR 3. AMRTEIR 14, 54 1 5 AR
TR 25 e 4 SR HE 4 555 6 O MR Dy sk
ARAY, H A T $h M R TR, i 2
70 g [A] 5 43 A A 09 [0 05 5 F2 (R = 0. 992) AT A%
THE PR S HE 2 P 5T 11 T 1 L G PR X K 2R R
FURE X 1% ) 48 B2 PE U B AZ D AR AR .
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