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Abstract ; The objective of this study was to investigate the salt tolerance between Medicago sativa 1.. and Medi-
cago ruthenica( L. ) Trautv. Five wild alfalfa and five wild ruthenian medic from different areas were selected as test
materials. Compared to the control ,the salt stress of 0.3% ,0.6% ,0.9% ,1.2% ,1.5% was used to explore the
effect of tested materials at germination stage. The comprehensive evaluation index of salt tolerant coefficients contai-
ning the germination rate, germination energy , germination index, vital index, root length, seedling length and seed-
ling dry weight were tested. The salt-tolerance comprehensive evaluation value were analyzed by variance analysis,
correlation analysis, principal components analysis and subordinate function analysis. The results showed that differ-
ent salt concentration and different materials had significant differences in the same index. There were different cor-
relational relationships among different indexes. Two indexes including GR and DW were closely related to the salt
tolerance , the correlation value was 0.745 and 0. 752. Besides, the materials of ruthenian medic came from Tongliao

Daqinggou Nature Reserve and Wuchuan county near Hohhot of Inner Mongolia had the higher salt resistance ,the D
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value and the correlation value was 0.807,0.699 and 0.793,0.716 respectively. To sum up,ruthenian medic were

better than alfalfa in terms of salt resistance.
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Table 1 Origin and code of tested varieties
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Code Material name Origin Code

FRL B J5 7
Material name Origin

HI L4 HTE Medicago sativa L. P E BV B Bl

H2 AT TE Medicago sativa L. H B VUM AR R SR B2

&

P

H3 2BAEETE Medicago sativa L. ERN B3
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H5 AEETE Medicago sativa L.
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2 Medicago ruthenica(1. ) Trautv.
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Table 2 Each original index data of tested material ( mean + standard deviation)
Fehr o ERWRJE (% ) Salt concentration
Index Code CK 0.3 0.6 0.9 1.2 1.5
KRR H1 90.00 +0. 00 87.33+13.32  70.67 £6.11 12.00 +8.72 2.67 +3.06 0.67 +1.15
CE H2 64.67 £6.43 51.33+16.29  34.67 +4.62 5.33+9.24 1.33+1.15 0.00 +0. 00
H3 32.67 £4.62 15.33 £7.02 10.00 £2.00 0.67 £1.15 0.00 +0.00 0.00 +0.00
H4 91.33£6.43 92.00 =£2.00 90.00 +3.46 9.33 £4.04 4.00 £2.00 0.00 +0.00
H5 43.33 £5.03 26.67 £11.72 9.33 £7.02 1.33+2.31 0.00 £0.00 0.00 +0.00
Bl 84.67 £6.43 52.00£10.39  30.00 +6.00 8.67 £7.57 1.33£1.15 0.67 £1.15
B2 66.67 £7.02 56.00 £8.72 18.67 +8.33 3.33 +3.06 0.00 +0.00 0.00 +0.00
B3 81.33 22.31 70.67 £11.55  30.00 £4.00 8.67 £8.08 3.33£2.31 1.33+1.15
B4 59.33 £9.24 32.00 £6.93 27.33 £11.02 1.33 £1.15 0.00 £0.00 0.67 £1.15
BS 68.00 +5.29 56.00 +10.58  27.33 +12.86 9.33 £6.11 0.67 +1.15 0.00 +0.00
REFHR HI 90.67 +1.15 93.33 +4.62 83.33 +3.06 47.33 +8.33 29.33 £5.77 18.00 +9.17
CR H2 76.67 +2.31 62.67+11.55  48.00 +10.00 18.67 £9.87 14.67 £3.06 6.00 £6.00
H3 66.67 £3.06  40.00 £4.00 28.00 +2.00 16.67 £8.08 4.00 +2.00 2.00 +3.46
H4 92.67 +4.16  94.00 £3.46 92.67 +2.31 46.67 £9.02 18.67 £5.03 16.67 £1.15
H5 71.33£7.02  49.33+12.06  19.33 +8.08 14.67 £2.31 4.00 +2.00 3.33 +3.06
Bl 94.67 +3.06 89.33 +9.02 89.33 +3.06 51.33 £2.52 33.3326.11 15.33 £6.43
B2 86.67 +4.16 85.33 +6.43 63.33 +8.08 36.67 +10.26 18.00 £4.00 15.47 +4.74
B3 88.00 £7.21 90.67 +1.15 84.67 +4.62 35.33 £1.15 19.33 £6. 11 14.67 £4.16
B4 80.00£2.00  76.67 £10.26  73.33 £6.11 22.00 +9.17 18.67 £8.08 17.33 £5.03
B5 84.00 £3.46  79.33 +5.03 83.33 +4.62 54.67 £9.24 28.00 +3.46 18.67 £3.06
R H1 29.96 +4.25 21.15+1.71 16.22 £1.61 3.75+1.08 2.23£0.99 1.18 £0.60
ol H2 19.16 +6.17 13.65 £1.70 7.88 £3.19 1.46 +0.96 1.38 £0.57 0.36 +0.38
H3 9.82 +2.86 4.47 +0.86 3.03 £0.01 1.24 +£0.49 0.24 +0.10 0.10 +0. 18
H4 41.40 £2.40 28.75+1.78 22.03 £2.25 3.96 +2.03 1.28 +0.20 2.08 £0.70
H5 10.91 £0.49 6.47 £2.96 2.19 +1.21 0.98 +0.62 0.19 +0.11 0.16 +0. 15
Bl 15.49 £1.55 13.28 +1.42 9.96 +1.34 4.10 +1.39 2.19%0.48 0.95 +0.45
B2 12.51 £0.79 12.39 +1.34 6.76 +1.57 2.25 +0.40 1.00 +0.23 0.85+0.19
B3 13.84 0. 87 14.60 +0.96 9.75+1.87 3.26 +1.01 1.68 +0.87 1.02+0.18
B4 11.65 £1.88 9.58+1.18 8.24 £0.63 1.70 0. 59 1.26 +0.51 1.04 +0.50
B5 14.23 £1.30 13.02 £1.02 9.47 +1.84 4.15+1.58 1.79 +0. 88 1.13 0. 60
T F1H6 %L H1 1.99 +0.20 1.49 +£0.26 1.14 £0.20 0.15+0.07 0.06 +0.05 0.02 +0.01
Vi H2 0.88 +0.37 0.63+0.17 0.32+0.23 0.03 +0.04 0.01 +0.02 0.00 +0.00
H3 0.38 0. 14 0.11£0.03 0.05 £0.00 0.02 +0.03 0.00 +0.00 0.00 +0.00
H4 2.97 +0.26 2.11+0.10 1.70 £0.16 0.17 0. 14 0.03 +0.02 0.04 +0.02
H5 0.42 +0.10 0.21 0. 14 0.03 £0.02 0.01 £0.01 0.00 +0.00 0.00 +0.00
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x2(8)

kT s Eh Y (% ) Salt concentration

Index Code CK 0.3 0.6 0.9 1.2 1.5

T 488 Bl 11£0.14 0.89£0.16 0.94 £0.36 210,12 0.07 +0.03 .02 +0.01

Vi B2 0.87 +0.07 0.840.19 0.39 +0.08 .09 +0.05 0.02 +0.01 .02 +0.01
B3 0.84 +0.12 1.04 £0.05 0.70 +0. 14 .09 £0.06 0.03 £0.02 .01 £0.00
B4 0.87+0.27 0.59+0.13 0.48 £0.25 .04 +0.03 0.03 +0.03 .03 +0.03
BS .02 £0.13 0.96 +0.13 0.56 +0.20 .21+0.14 0.05 +0.04 .02 +0.02

HK (em) H1 .26 +0.51 4.23+0.78 3.201.27 .20 £0.46 1.98 +0. 84 .76 +0.49

Rl H2 17142 3.98 £0.69 4.10£1.99 .31+0.32 1.56 +1.50 .77 £0.70
H3 4.37:1.10 2.611.12 3.16£1.83 .17 £0.88 0.51 £0.05 .39 £0.56
H4 .82 £0.67 4.09 +0.33 4.28 £0.52 .62 £0.20 2.95+0.57 71 +0.44
H5 4.72+0.24 2.73 +0.95 2.38 +0.48 42+0.88 0.82 +0.61 .36 +0.32
Bl .80 £0.46 2.06 £0.25 1.78 +0.39 .49 £0.31 1.48 +0.32 .80 £0.17
B2 .22+0.35 2.59 +0. 66 1.98 +0.83 .48 +0.31 0.97 £0.45 .00 £0.26
B3 .61 £0.58 1.49 +0. 44 1.52£0.12 .30 +0.03 1.41+0.32 .88 +0.07
B4 .62 £0.05 2.09£0.47 1.96 +0.15 .44+0.14 1.26 +0.50 .63 +0.09
BS .08 +0.13 2.53 +0.47 1.87 +0.17 .97 +0.04 1.69 £0.25 .94 £0.42

i K (em) H1 44£0.24 1.53+0.03 1.27 £0.20 .72 £0.13 0.63 £0.17 .43 £0.31

St H2 .34+0.42 1.52 +0.24 1.62 +0.04 .85 +0.27 0.37 £0.45 .04 +0.07
H3 .04 £0.25 1.00 +0.32 0.90 £0. 11 .38 +£0.33 0.10 £0.09 .05 +0.08
H4 .39 £0.12 1.72 +0.48 1.93 +0.67 .83 +0.35 0.69 +0.22 .45 +0.04
H5 .09 +0. 11 1.20 0. 12 0.78 +0.01 43+0.37 0.07 0. 12 .00 +0.00
Bl .47 £0.21 1.38 +0.26 1.47 +0.28 .92£0.10 0.73 £0.12 .04 £0.08
B2 .33£0.35 1.33£0.12 1.76 +0.74 .64+0.18 0.14 +0.25 .00 £0. 00
B3 .22£0.11 1.12 £0.10 1.12 £0.07 62013 0.69 +0.10 .08 +0.13
B4 .30 £0. 10 1.16 +0.30 1.10 +0.06 .68 +0.35 0.38+0.33 .10 £0.17
B5 0.93 +0.13 1.40 £0.42 1.17 £0.32 .82+0.05 0.66 +0. 04 .16 £0.27

Wit HE(g) HI 067 £0.004  0.071+0.011  0.070 +0.006 .039£0.009  0.022 +0.012 .012 +0.006

bW H2 .045+0.005  0.046£0.007  0.036 +0.015 .012£0.010  0.008 +0.010 .003 +0. 004
H3 .038+0.003  0.024+0.002  0.017 0.002 .011£0.012  0.001 +0.001 .001 £0.002
H4 .072+0.004  0.074+0.006  0.077 +0.001 040 £0.012  0.016 +0.005 .014 +0. 004
H5 L038+0.009  0.030 £0.006  0.010 +0.004 010 £0.005  0.001 +0.002 .000 0. 000
Bl .072£0.002  0.067 £0.007  0.093 £0.030  0.048 £0.012  0.033 +0.007 .016 £0.006
B2 070 £0.003  0.068 +0.012  0.059 +0.002 L033£0.006  0.016 +0.005 .018 +0.010
B3 .071£0.008  0.071£0.004  0.072 £0.009 028 £0.011  0.014 £0.008 .011 £0.003
B4 .073+0.012  0.061 £0.007  0.057 +0.027 L021£0.009  0.020 +0.010 .019 £0.007
BS .072+0.016  0.073+0.005  0.059 +0.016 L047£0.017  0.026 +0.012 .018 +0.009
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Table 3 STC variance analysis of each index in different salt concentration of tested materials

M BE (% ) Salt concentration

B E ST Significance analysis

Eizgan w5 S Mk x B
Index Code 0.3 0.6 0.9 1.2 1.5 Mean Gk i Materials x
Materials ~ Concentration Concentration
R H1 97.04a  78.52ab 13.33a 2.96ab  0.74a 38.52 A - - -
GE H2 79.38 ab  53.61 be¢  8.25a  2.06ab  0.00 a 28.66 B
H3 46.94¢  30.6lcd 2.04a 0.00 b 0.00 a 15.92 C
H4 100.73a  98.54a 10.22a  4.38a 0.00 a 42.78 A
H5 61.54bc  21.54d  3.08a 0.00 b 0.00 a 17.23 C
Bl 61.42bc  35.43c¢d 10.24a 1.57ab  0.79a  21.89 BC
B2 84.00 ab 28.00 cd  5.00 a 0.00 b 0.00 a  23.40 BC
B3 86.89 ab  36.89 ¢cd 10.66a  4.10a 1.64 a 28.03 B
B4 53.93 be  46.07cd  2.25a 0.00 b 1.12a  20.67 BC
B5 82.35ab 40.20cd 13.73a  0.98ab  0.00 a 27.45 B
P44 Mean  75.42 A 46.94 B 7.88 C 1.61D  0.43D
KRR HI1 102.94a  91.91a 52.21ab 32.35a 19.85ab 59.85 AB - = w
GR H2 81.74 ab  62.61b 24.35bc 19.13ab 7.83 bed  39.13 D
H3 60.00b  42.00c 25.00bc  6.00b 3.00d 27.00 C
H4 101.44a  100.00 a 50.36 abc 20.14 ab 17.60 abc 57.91 AB
H5 69.16 b  27.10c 20.56¢ 5.61b  4.67cd  25.42D
Bl 94.36a  94.36a 54.22ab  35.21 a 16.20 abc 58.87 AB
B2 98.46a  73.08b 42.31 abc 20.77 ab 17.95ab  50.51 B
B3 103.03a  96.21 a 40.15 abc 21.97 ab 16.67 abc  55.61 AB
B4 95.83a  91.67a 27.50bc 23.33ab 21.67a  52.00 B
B5 94.44a  99.21a 65.08a 33.33a 22.22a  62.86 A
P44 Mean  90.04 A 77.81 B 40.17C 21.78D  14.77D
R H1 70.60 cd  54.15ab  12.50 cd  7.44 ab  3.93 bed  29.72 C = = w
GI H2 71.23¢d  41.11be  7.62d  7.18ab  1.89cd  25.81C
H3 45.53 ¢ 30.87cd 12.53c¢d 2.43 D 1.06 d 18.48 D
H4 69.44 ¢d  53.21ab  9.57d 3.08b  5.03 abed 28.07 C
H5 59.23 de  20.05d  8.98d 1.77b  1.45cd 18.30 D
Bl 85.73 abc  64.30 a  26.46ab 14.11a 6.12abc  39.34 AB
B2 98.99 ab  54.02ab 17.28 bed 7.96ab  6.77 ac  37.00 B
B3 105.52a  70.47a 23.57abc 12.11a  7.36ab  43.81 A
B4 82.22bc  70.72a 14.58 cd 10.81a  8.90 a 37.45 B
B5 91.44 abc  66.55a 29.16a 12.58a  7.95ab  41.54 AB
¥y Mean  77.99 A 52.54 B 16.23C  7.95D 5.05 D
DAL £ H1 74.84 bc  57.14ab  7.65abc 2.80abc  0.80 b  28.65 CD = = =
VI H2 73.57 be  36.55 bed  3.71 ¢ 1.74bc  0.24 b 23.16 D
H3 29.73d  14.20cd  5.22bc  0.08 ¢ 0.00 b 9.85 E
H4 71.17be  57.14ab  5.85bc  1.11bec  1.42b  27.34 CD
H5 49.43¢d  6.10d 2.69 ¢ 0.07 ¢ 0.00 b 11.66 E
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x3(&)
LRV (% ) Salt concentration BEMESTT Significance analysis
Eiztan s g R x e g
Index Code 0.3 0.6 0.9 1.2 1.5 Mean ek i Materials x
Materials  Concentration Comcentration
WA 3 Bl 79.99 bc  84.43a 18.51ab  6.74a 1.56 b 38.25 AB
VI B2 96.58 ab  45.24 be 10.22 abc  1.95bc  1.70 ab  31.14 BCD
B3 124.47a  83.89a 11.31abc 3.29abc 1.42 b 44.88 A
B4 67.98 be  56.02ab  4.67c¢  3.29abc  3.96a  27.38 CD
B5 94.14b  54.08ab 20.60a 5.19ab  2.31ab  35.04 BC
P44 Mean 76.18 A 49.48 B 9.04C  2.63D  1.34D
i8N H1 67.63b  51.12b  35.14de 31.59 cde 28.12 be 42.72 CDE
RL H2 76.94b  79.30 ab 44.70 de  30.09 cde 14.83 cd  49.17 CD
H3 59.75b  72.21b  26.70e 11.70 e  8.90 cd  35.85 DE
H4 77.44 b 73.44b  45.24 de 50.72 bed 29.25be  55.22 C
H5 57.91b  50.38b  30.13e 17.42de 7.53d 32.67 E
Bl 73.41b  63.49b  53.17cd 52.78 be 28.57 bc  54.29 C
B2 116.62 a  89.09 ab  66.57 be 43.54 cde 44.89 ab  72.14 B
B3 92.48 ab  94.55ab 80.75ab 88.56a  54.52a  82.17 AB
B4 129.38 2  122.99a 89.45a 78.97ab 39.83ab  92.52 A
BS 122.38a 89.55ab  94.25a 81.59 ab 45.63ab  86.68 A
44 Mean 87.59 A 78.61 A 56.61 B 48.69B  30.21 C
K HI1 106.17 ab  87.96 ab  50.15 ab 43.98 abc  29.63 a  63.58 BCD w
SL H2 150.72 a 120.37 ab 62.50 ab 25.46 ¢cd  3.09 b  72.43 BC
H3 96.15b  86.42ab 36.27b  6.94d 4.63b  46.08 DE
H4 123.90 ab  134.26 a 57.87 ab 47.84 abe 32.32a  79.24 AB
H5 110.09 ab  72.53 b 39.35b  4.63d 0.00 b 45.32 E
Bl 93.73 b 99.77 ab  62.74 ab 49.89 abc  3.02b  61.83 CDE
B2 100.25b  132.00a 48.45ab 10.86d  0.00 b  58.31 CDE
B3 91.99b  91.99 ab 51.00ab 56.80ab  6.38 b  59.63 CDE
B4 90.99 b  86.61 ab 53.37ab 29.75bed 7.87b  53.72 DE
B5 150.54a  125.45a 88.41a  70.49a 16.73ab  90.32 A
-4 Mean 111.45 A 103.74 A 55.01 B 34.66 C  10.37 D
YT H1 105.95 a 104.95ab 58.97 ab 32.48 ab 17.49 abc  63.97 AB - *
DW H2 102.22 ab 80.74 bc 27.41b  18.52bc 7.41 bed  47.26 D
H3 64.54 ¢ 4598 cd 28.29b  2.65¢ 2.77cd  28.85D
H4 103.76 a  108.45 ab 56.34 ab  22.07 be  19.53 ab  62.03 AB

H5 79.82bc  27.19d 25.44b  2.63c¢  0.00d  27.02D
Bl 92.85ab  129.99a 66.39a  46.43a 22.75ab  71.68 A
B2 94.24 ab  81.71 be 46.43ab  22.75bc  24.61a  53.95 BC
B3 99.35 ab  100.28 ab 39.00 ab  19.03 be 15.78 abc  54.69 BC
B4 84.96 abc  79.62bc  29.71b  27.39ab 25.45a  49.43 C
BS 102.14 ab 81.71 be  65.46a 36.21ab 25.07a  62.12 AB
3 Mean 92.98 A 84.06 B 44.34C  23.02D 16.09D
AFERNG F-BEZ AR 322505 A 73l7R P <0.05 #1 P <0.01 B REKF, T

Different capital and lower case mean significant difference at the level of 0. 05 and 0. 01, respectively; “ and ™ mean significant difference at the levels of

0.05 and 0. 01, respectively, the same as below
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2.2 MBI ERNEXST ERS T RE
A D&

HASR ST RERE A RE 245 FAITTHE b 2Z 18] YA SC G R
LR L RBESAORIY 7 A BIEAR AT A O
Br SRR AR bn 22 8] 2 77 A8 — 2 B A et
AP R 2R 2R 3 118 RO K 2R 4R B 2 Al AT
TE 0 35 26 5, R R BOMAMR KA 7 i 1B 3% 22 S
(F4), i IR AR FEAT i £ 1 45 5 J2 A vl 5
14, BEAE SR b A A T Beadk— 22 00 Hr
F4 BBTUSRRIEXSH

Table 4 Correlation analysis of each single index

FE IR oA IS R B0 A5 B A ATE T,
R 2 0 E A8 b 5 AL A B 2R B AR b, SR AR T
FAIGURE BRI AR R T A A A R R R R
IE T 7 AR bR, 0 e T R BT £
Br SRR A 3 NERG RIS B, ~ F B STRCR D
)k 46.470% 31.800% F1 16.200% , F 11 51 k%
IKF] 94. 470% , LA WT 20 X HE K 7 A HLI
PRI 3 MR AR IR (F, F, Fy) JFHRE T
JEA B4 R R B (R 5) .

54 Index REFH GE RZFH GR RHFFREL GI LAk QY M RL Hi SL T & DW
KHH GE 1.000
R GR 0.709 * 1.000
KHFFREL CL 0.015 0. 644 1.000
TR EVI 0.062 0.538 0.777" 1.000
R+ RL -0.246 0.431 0.931* 0.616 1.000
i SL 0.646 0.068 -0.344 -0.476 -0.448 1..000
i TE DW 0.458 0.067 -0.354 0.205 -0.525 0.161 1.000
x5 BEHIERNRFMTEE
Table 5 Coefficients of comprehensive indexes and proportion
i H %1 EMS T %2 EMSHF, %3 EMA T,
Item The 1% principal component ~ The 2™ principal component The 3™ principal component
FEiFAR Eigen values 3.253 2.226 1.134
FTHkE (% ) Contributive ratio 46.470 31.800 16.200
ZIT Gk (% ) Cumulative contributive ratio 46.470 78.270 94.470
FHIEm i Eigenvector 1 -0.060 0.655 -0. 140
2 0.329 0.495 -0. 144
3 0.539 0.078 -0.132
4 0.451 0.166 0.441
5 0.519 -0.111 -0.199
6 -0.301 0.375 -0.480
7 -0.187 0.373 0.691

HRHE 25 25 5 H6 A i sk 3 3 A A U5
153 AR B A 3 A ER G IR R AL (W) 43
12 0.492 .0.337 #10. 171, IEL6 1P D 18, I
B HHEF (R 6) , HoitEhah 5 2 Bl I (1 2 K R
T E NS E LT RE AR X mE
(B3), FUZ VR T ] N 52 3ty P R R 3 7K T B
JfE 5L (BL) | RUE T [ N 52t WA R )1 2L

18 52 (BS) i EREPE 24T LSS AL H 45 (HL ) i £k 1
FHIE L HESE 3 A 4 &, R TrhENS 5=
AT EMLE TS (H4) 5 E NS 52840 Y
A5 S (B4) AP E N S B AR SR T
By AE 5 (B2) i R AR, HEFR R 5,67,
ST [ B T A AR S (H2) | H AR (H3) PL &
o LT ISR E S (HS) I Eh P4 2% |
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F6 EMBMESHEREF.RERYE X NE.ESIFNME(DE) RHF
Table 6 Values of each material’ s comprehensive index ( F) , subordinate function( X) ,index weight, comprehensive assess-

ment (D value) and the order

Gy . N v, . 5, X, D i S HEF
Code D value Order
H1 0.474 1.049 -0.012 0.492 0.912 0.651 0. 661 4
H2 0.304 0.833 -0.147 0.179 0.549 0.197 0.307 8
H3 0.217 0.509 -0.135 0.018 0.004 0.237 0.051 9
H4 0.372 1.101 -0.121 0.303 1.000 0.284 0.535 5
H5 0.207 0.507 -0.129 0.000 0.000 0.024 0.004 10
Bl 0.527 0.968 0.092 0.589 0.776 1.000 0.723 2
B2 0.500 0.824 -0.068 0.540 0.533 0. 464 0.525 7
B3 0.749 0.904 -0.051 1.000 0.668 0.520 0.807 1
B4 0.597 0.751 -0.133 0.719 0.410 0.246 0.534 6
B5 0.634 1.056 -0.206 0.787 0.923 0.000 0.699 3
&S 0.492 0.337 0.171

Index weight

Fy Fy By 200 F0RHS 1 SR8 4805 5 2 SR A 168 28 3 ZRA 38R, X, X, Xo O HIFIREE 1 At bt m s B 5 2 G a1 An S R AL 28
3 SRE TR s R
F,,F,,F; is the 1* comprehensive index,the 2" comprehensive index, the 3™ comprehensive index. X, , X, , X; is the 1*' subordinate function, the 2™

subordinate function , the 3™ subordinate function

2.3 IRBXREESH B —FRIBIN (R T) A (2) ((3) R
2.3.1 FiNFERE RS E T 06 8 B KBS PR TR SR 1 5 2% 8 A 10 G TR R (&) L ORIREEFISC
PP TR ER 8 AR 0T ER VPN AR W S B 800, BRF (3R 8) o JRIRBE 4B J5i I vhr | DCHR R 4L
B X,,X, = (0.661,0.307,0.051,0.535,0.004,  F5 L8508 e 0 2300, 45 A0 RE 0 36 1 5 45 48
0.723,0.525,0.807,0.534,0.699) , £ EFe btk FRZ I SCHREEFE 0. 564 ~ 0. 752 Z [a], Ho G Hk
HRECF AN EE, AVR 2R 38(X,) VRZE BRI 2 4w T, HOR Oy & AR, 40k
ROXK) KEZFRRB (X)) TR ARE(X,) MR (X)) . 0.752 H10.745, #A45bRT% IR R BN /INHEI A -
K (X,) AIHTE(X,), AHTHE KR K R PR 1R
WA B s AR (1) MEENE I, 1R KR
®7T BSEHISEIER LR BN E

Table 7 Date disposal of the reference and main traits series with non-dimensional change

EGEL Y #i'5 Code

Index H1 H2 H3 H4 HS5 Bl B2 B3 B4 BS
X, 1.065 -0.537 -1.338 0.157 -1.610 1.129 0.324 1.329 0.234 0.449
X, -0.661 -0.661 -0.546 -0.459 -0.373  -1.718 -1.519 -1.531 -1.261 -1.381
X, 0.672 -0.023 0.263 0.406 0.230 0.371 0.197 -0.032 0.169 0.145
X5 -1.211 -0.835 -0.359  -1.299 -0.294 -0.732 -0.658 -0.674 -0.496 -0.774
X4 -1.278 -0.996 -0.989 -1.341 -0.782 -0.7% -1.029 -0.615 —-0.955 -1.054
Xs -0.399 0.590 0.909 0.253 0.763 0.112 1.566 1.411 2.019 1.172
Xq 0.905 2.008 1.656 1.625 1.693 0.538 0.691 0.186 0.247 1.329

X5 0.929 0.473 0.398 0.642 0.347 1.095 0.414 -0.082 0.051 0.113
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Table 8 Grey correlation coefficient, value and sequence of different traits
fatn %7 Code KR RIKF
Index H1 H2 H3 H4 H5 Bl B2 B3 B4 B5 Value Sequence
& 0.493 0.938 0.681 0.734 0.576 0.370 0.476 0.369 0.529 0.478 0.564 7
& 0.814 0.769 0.512 0.876 0.477 0.691 0.936 0.553 0.970 0.851 0.745 2
& 0.424 0.854 0.633 0.536 0.561 0.474 0.632 0.456 0.699 0.579 0.585 5
& 0.417 0.789 0.832 0.529 0.672 0. 466 0.554 0.463 0.586 0.528 0.583 6
& 0.534 0.599 0.427 0.953 0.414 0.624 0.575 0.960 0.484 0.701 0.627 4
& 0.919 0.397 0.358 0.534 0.336 0.742 0.825 0.596 1.000 0.658 0.636 3
& 0.931 0.625 0.492 0.779 0.461 0.988 0.956 0.544 0.908 0.837 0.752 1

£y By 8y B B & AP NFRORTEL I SRR R AR R AR R TR RS B A T E Y DGR AL
£,6 65,8, ,85,&,& s the correlation coefficient between D value and GE,GR,GI, VI,RL,SL,DW

mjnml(in [ x0 (k) —x; (k) ‘:0.013,maxmiix [ %o (k) =x;(k) [=3.303

2.3.2 BMBSIREMBIZERXERSN K
PREERE R BUR AEAE bR R 15 2 R 80
X, = 10.428,0.629,0. 438, 0. 449, 0. 925,0.903,
0. 717} s B APRHEEE R AN LB, B HIL (X)) |
H2(X,;) VH3 (X;) B4 (X,) (H5 (X5) . BL(X¢) . B2
(X;) \B3(Xy) \B4(X,) \BS (X)), K HAZL A (1)
AT TR (R 9) it A3 (2) AT (3) 3T
ATV SR GARERT R IR (&) AT A1
Pl w7 AU B0 135 55 (3% 10) o SRR A 4R
SHRERP L Z ] B SCIR BEAE 0. 353 ~0.793 Z [A],
H SRR ST f K R A AT o [l P 5
R IRAENTIE EHRILRNTI T ERULLE

AT R B AE 5 (BS) Aeh Y Sl AL ok
A H AR X i 4 52 (B3) , HOGHREEIITE 0.7 L)
o HRIE AP P Sy I R e v i K T L A L
(B1) REWNSEN & 2220 AL 16 (H4) R[]
BRPGIEF-ELEE AL (HL) IR PER RS 5 3 4.
5, SGhRERL RN BRI IR 0.6 DA b, SRIE T IE
S 5 22 A T D - T 4 e 4 52 (B4) b [
PSS B ARS8 W A S (B2) TR R R
T HEF RS 6.7, SARME S RN CHREEAE 0.5 LU
o SRUET R E B PG A AR G (H2) L H AR (H3)
AR L T4 (HS ) 59548 B i S P A |

Table 9 Date disposal of standard series and compared series with non-dimensional change

FEFR Index

e
I*:ji R K2R R IR LN [}S e+
GE GR Gl VI RL SL DW
X, 1.550 0.931 1.137 1.343 1.155 1.571 1.178
X, 1.106 0.710 -0.345 -0.056 -1.039 -0.121 0.667
X, 0.079 -0.814 -0.757 -0.529 -0.755 0.438 -0.440
X, -1.248 -1.706 -1.528 -1.677 -1.341 -1.229 -1.659
X, 1.550 0.567 -0.519 -0.169 -0.488 0.870 0.538
Xs -1.111 -1.822 -1.548 -1.521 -1.481 -1.277 -1.780
X, -0.626 0.638 0.668 0.771 -0.529 -0.232 1.178
X, -0.469 0.023 0.422 0.159 0.257 -0.455 0.003
Xs 0.014 0.398 1.137 1.343 0.699 -0.372 0.052
X, -0.753 0.132 0.468 -0.165 1.155 -0.746 -0.296
Xy -0.047 0.931 0.898 0.495 0.898 1.571 0.544

Xo ARHEEEN X, X, Xy X, X5 Xg X X X X020 52 HI H2 \H3 \H4 \H5 Bl B2 B3 ,B4 .B5 (b % R4
X, :Standard data array, X, , X, ,X;,X,, X5, X, ,X;,Xg, Xy, X, is STC of HI ,H2,H3 ,H4 ,H5,B1,B2,B3,B4,B5
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F10 HIXMBSIREMBZ BRXKRR KEKEREF

Table 10 Grey correlation coefficient, value and sequence of tested materials with standard variety

EEL

545 Index

Index GE GR GI VI RL SL CW KR KIRIT
Value Sequence

£ 0.773 0.872 0.505 0.519 0.408 0.472 0.747 0.614 5

& 0. 507 0.464 0.444 0. 446 0.442 0.571 0.483 0.479 8

& 0.351 0.364 0.362 0.333 0.377 0.350 0.347 0.355 9

& 1..000 0.806 0.477 0. 500 0.479 0.683 0.702 0. 664 4

& 0.362 0.354 0. 360 0.345 0.364 0.346 0.338 0.353 10

& 0.410 0.837 0.763 0.725 0.473 0.456 1.000 0. 666 3

& 0.428 0.624 0.679 0.560 0.627 0.427 0.562 0.558 7

& 0. 496 0.739 1.000 1..000 0.768 0.437 0.573 0.716 2

& 0.396 0.654 0.693 0.500 1.000 0.395 0.506 0.592 6

£ 0. 486 1.000 0.864 0.640 0.854 1.000 0.704 0.793 1

£ .8 & & & & & & & £ N ERRFRIERT LS HI (H2 (H3 (H4 (H5 .B1.B2.B3 B4 B5 [ CH R4

£,6,63,8,,85,6,8 .8 ,& ,& is the correlation coefficient between standard material and H1 ,H2 ,H3 ,H4 /H5,B1,B2,B3,B4,B5

mjnmkin [ (k) =x;(k) |=0. OOO,me( [ %o (k) —x;(k) |=3.020

3 itipS%R

3.1 ST 3 6 R R 2h 4R

BT 5 A A 0 A KR e 5
(B4R T BE T, 0 B 0 5 3 55 1 6 B
92 JCRERTTSE R SR BB AR e
SRR T 08 8 0 R T 1 40
T AR B R 10 G IR B
PHT TRV T RIR S, TR T MR S A
IR, AR A B S5 AR B A
Bt BRI 46 AR5 (R0 TB 2545 b /6 B AL
R DL AR SR bR AT T O, T I L
BPRHO T E b | R 5 A5 B v J Bl 2 X 7 W
K Qb T LI A I SR PR | ETULA 7 TS
FRIEAT THFSE. Ko 45 HE bRAb B 15 50 h % 250, IF
HEFT I 225007 , 45 W) R R AR I 4R R
BRI LE B E 2 5 (P <0.05) HARR
BERHIGR [ bR 2 18] 022 SR — 5, 60 1 26 M
S I bR I R PSS 1 AR
LI RIS b 2 7R VR BE AR DG
e R o AT T A 40, O ELA% S b £
SRR PSS i T MR [, TGk P BT S
FRELEE 00 AT L B A
AT AT, RN ST T LUK 2 0 I S b
LIREE A HEHT I BB KA B B 3R T
TSRO R AL T L AR Keh 4 7 BT
FREEAL 0 3 AN 95 bR, OF ELIR B T JER 10 94,

470% MfE B, WX 3 ARG TR SR s pRBUE
AT AT, 15 20T Eh PP EL (D ED) , i34 D {E
(R /NG 2 25 A3 3 A Ak 1) s 5 1 5 559, 3 5 B BT
P MAEEE R k8, T ERR A
SRR T [ N 52t AL TR T I F AR X R AE
5.(B3) | Hp N S R R I R T K B fE B
(BL) e [ 5ty e A A s 1 B2 45 ©2.(B5)
T AP 22 1) Sf 15T b ] B 7 PR e il (H2) |
HA(H3) LA EIL TA RS E 18 (HS) .
3.2 XTmEERS A E

Ry it 2 B P A5 it B PR HE T A v M, DL
A W FE AR ER P 25 5 vh i J B X & 4 RHAY
ERERBGHT TR ECE T, KERGEHICHEY
AT 4 T b, 5 R 1 00 7 i s 5 T 6 1 22 1) ) A DG
JECY FRE ST AR R A G B B AR, O LAS %
i R Rl S B A = i O 1L IR EIEA N N 11951
AR ARG R B K 8 S A A X 10 Iy E TS TR
FEP A3 7 AT SR YRR bRt AT S e, A5 SRR
S WE SR, 5T ER 3R 55 A5G0 2 Tk k2R
G 5, 1 0 5 Bt A B R HE A, 20 514K
T MBS R R BN 19 & 280 4l i i A K
- R (S ) R L S S Y B A e S
S F R Ry T B S A HE A, B A Y A X e
W & WIS SR DT v S8 A DG AT, 45 R 2R R A
RGeS W e T T R M A R A G R 3R
Lok 2GR R RaE , IF HLAR B IE# K o 5T
Pl 28R AR A R R 28 3 5 W AE O, R
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16 M Aa S0 R e ER v 5 55, Gl K @ STk 4y
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B SR TR T v [ N Sy R R R T 1 B 7R
(B5) FH [ P9 52 7yl G0 TR 75 78 B AR R X 1
T2.(B3) , ORI T [ N 5 R R T I UK
W ERAE 2 (BL) A E NSl B 2 8 e
i (H4) R E B v 24 B AE E 16 (HL) |
3.3 XTERERE THAm
TR g R R A BRIk X 7 3 A
B 1 8 ATREB T e % e 45 RS AR — 2 i A
B R R VR T ] P Sy R R T ) 1 B A
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2.(B3) LUK [ P 5 ot R R AR T 3 KT B e A
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