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Abstract: Soil salinization is one of the important factors limiting crop growth. Cultivating new salt-tolerant rice varie-
ties is of great significance to expand rice planting area. In order to explore the change trend of growth and physiology
of different varieties of rice seedlings and clarify the salt tolerance of different rice varieties at seedling stage, five rice
varieties were used as the experimental materials. The effects of different concentrations of NaCl (0 mmol/L, 70 mmol/L,
140 mmol/L) on the growth and related physiological indexes were studied at rice seedlings using hydroponic method.
The principal component analysis and membership function method were used to comprehensively evaluate the salt
tolerance of five rice seedlings. The results showed that under salt stress, salt inhibited the root length, root surface area,
root volume, root tip number and root mean diameter of all rice varieties in general. The root growth index values of
‘HH11’ and ‘Nipponbare’ changed little. The root length, root volume, root surface area and root tip number of ‘9311’
and ‘JX99’ were significantly inhibited. The average root tip number of ‘HD961’ was the largest among the five rice
varieties. With the increase of NaCl concentration, the plant height and root activity of each variety showed a gradual
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downward trend, and the total chlorophyll content, relative conductivity, MDA content, proline content and Na'/K" of
root showed an overall upward trend, and the root Na” and K™ contents showed a trend of first increase and then decrease.
Among them, the relative electrical conductivity and proline content of ‘9311” and ‘JX99’ increased the most, the MDA and
root Na'/K" of ‘Nipponbare’ and ‘HH11” increased the least, the plant height of Nipponbare decreased the least, and the
root activity of ‘HH11’ decreased the least under salt stress. Principal component analysis showed that three independent
comprehensive indexes explained 94.23% of the changes of 16 single indexes under salt stress. Among them, root length,
root volume, root tip number, total chlorophyll content, malondialdehyde content and electrical conductivity could be used
as the main factors to evaluate salt tolerance at seedling stage, and K, Na'/K" and plant height could be used as the sec-
ondary factors to evaluate salt tolerance at seedling stage. The results of membership function analysis showed that the salt

tolerance of the five rice varieties from strong to weak was ‘HH11’>‘HD961’>‘Nipponbare’>‘9311°>JX99°’.
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Tab. 1 Salt tolerance coefficient a value of each index
o b fif £k 2%k Salt tolerance coefficient/%
Cultivar R R2 R3 R4 RS R6 R7 RS R9 R10 R11 R12 R13 R14 R15 R16
HDY961 0.839 0.797 0.810 0.943 0.797 0.640 0.550 1.009 1.266 1.112 0.563 0.499 8.072 0.885 2.001 1.753
9311 0.737 0.800 0.763 0.872 0.657 0.820 0.682 1.022 1.015 0.933 0.343 0.574 16.323 0.446 1.141 0.480
HARE 1.003 1.019 0.919 1.023 0.948 0916 0.510 1.001 1.102 1.068 0.478 0.357 14.567 1.036 0.892 0.641
HHI11 0.884 0.956 0.944 0.925 0.897 0.818 0.808 1.029 1.196 1.079 0.393 0.424 10.187 0.908 1.230 0.890
JX99 0.774 0.801 0.739 1.053 0.695 0.752 0.489 0.984 0911 0.939 0.304 0.505 9958 0919 0.779 0.478

e R1HRE; R2 WREW; R3 VRMAEE; R4 WIRTIHERR; RS WIRALEL; R6 MkE; R7 NARTE J1; R8 Mit4E# a; R9
JFEEE by R10 HMSRE S RILHAHMHESER; RI2 AN @S E; RI3 AMER S &; R14 25 Na'; R15 5 K5 R16 5 Na'/K',
Note: R1 is root length; R2 is root surface area; R3 is root volume; R4 is mean root diameter; R5 is number of root tips; R6 is plant height;
R7 is root vigor; R8 is chlorophyll a; R9 is chlorophyll b; R10 is total chlorophyll; R11 is relative conductivity; R12 is malondialdehyde content;

R13 is proline content; R14 is Na"; R15 is K*; R16 is Na'/K".

F2 FBERIUEHRHNEXREIER

Tab. 2 Correlation matrix of every single index
iii R1 R2 R3 R4 RS R6 R7 RS R9 R10  RIl R12 RI3 RI14 RIS
R2  0.907
R3 0842 0910
R4 0376 0234 —0.025
RS 0962 0906 0941° 0.238
R6 0.505 0.760 0503 0.111 0421
R7 -0.123 0.174 0425 -0.748 0.103  0.158
R§ —0.015 0.180 0455 -0.892" 0.171  0.123  0.913"
RO 0438 0260 0591 -0.387 0.581 -0301 0336 0.552
RI0 0.699 0481 0718 —0.023 0797 —0.164 0.110 0284 0924
RI1 0548 0212 0390 —0.058 0.547 —0.300 —0.200 0.120 0.841  0.869
RI12 —0.969™ —0.929" -0.849 -0.485 -0.954" -0.533 0.083 0.078 -0.325 -0.622 -0.378
R13 0.027 0243  0.001 -0269 -0.109 0.757 0.094 0205 -0411 -0473 -0319  0.051
R14 0.744 0563 0520 0.763 0.733  0.054 -0382 -0.453 0257 0596 0390 -0.821 -0.528
RI15 —0.081 —0.341 0.012 —0482 0.032 -0.737 0.137 0377 0813 0.620 0745 0224 -0.509 -0.074
R16 0.133 —0.187 0.135 —0.203 0233 —0.726 —0.024 0.184 0.848 0.770 0.840 —0.020 —0.677 0245 0.947*

T FRBEME (P<0.05); TEARHBEMRK (P<0.01),

Note: " indicates significant correlation (P<0.05); " indicates extremely significant correlation (P<0.01).



332 o AE A F AR

2,62 EmRHSHM  FTERMNET 5 K FERRHE
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FREE KT 1 B TTR KT 85% MR itz
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GE L. WA BPRAEN I KR
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A 7K R R £ 1 AR YR A AT
2,63 B FJE S BLEAFN KPS TE

FRE CI(x) . SRJE REUE ) LR EIFE D AT
BEERINER 4 PR, B35, 3 DNEEETRRIAL
B 0453, 0.318, 0.228. MRHELEAEN D
B R /NKT 5 G KA A LB it 55 58 01 B4 T HET
H UL AT B2, AS R FR BT ) R MR — 2 5
‘HHI11® RILH R mER M, “IX997 Ttk i 2=,
5 AR RE A4 Akt ER M ph o 20 554Kk CHHLL
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x3 BEAERHNRBRTEHR

Tab. 3  Coefficients of comprehensive indexes and contribution proportion

R16  Contribu-
tion rate/%

P(1) 0347 0.294 0.337 0.066 0.369 0.072 0.028 0.069 0.285 0.353 0.276 —0.333 —0.106 0.281 0.106 0.182 42.73
P(2) -0.173 —-0.262 —0.098 -0.258 —0.111 —0.385 0.099 0.174 0.291 0.175 0.229 0.221 -0.241 —0.123 0433 0.384 30.01
P(3) -0.017 0.151 0.211 -0.431 0.046 0.254 0.464 0.486 0.102 -0.022 -0.101 0.037 0.305 -0.307 —-0.014 —0.132  21.49

TiH
Item

R1 R2 R3 R4 RS R6 R7 R8 R9 R10 RIl R12 RI3 R14 RIS

x4 BERMEEERE C(). REEYEp)FMEETNED

Tab. 4 The value of comprehensive index CI(x), membership functionand u(x), and value D of each variety

fhAP Cultivar CI(1) CI(2) CI(3) u(1) u(2) u(3) D{H Dvalue HFJ¥ Ranking
HDY61 1.158 3.352 -1.291 0.751 1.000 0.077 0.676 2
9311 -3.227 0.144 1.658 0.000 0.443 1.000 0.369 4
H A i 2.614 ~2.408 -0.029 1.000 0.000 0.472 0.561 3
HH11 1.773 —0.040 1.190 0.856 0.411 0.854 0.714 1
JX99 -2.319 -1.051 -1.536 0.155 0.236 0.000 0.145 5
E 0.453 0.318 0.228
3 iTig PR e 2 UL A A P %oF 6 1 3 R ) o A K
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AT AEJEAR 28 AR ARG 458 v 10 7 MR SR A £R 7 5
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