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Abstract

salt tolerance of 6 H. tuberosus varieties (lines) was analyzed by using salt-alkali soil with different salt gradients. The salt tolerance was evaluated

(1.Coastal Agriculture Institute, Hebei Academy of Agriculture and Forestry Sci-

[ Objective ] To evaluate the salt tolerance of Helianthus tuberosus in seedling stage and to screen salt-tolerant varieties. [ Method ] The

by means of principal component and index correlation analysis, and the method of membership function was used to evaluate the salt tolerance of
6 H. tuberosus varieties (lines). [ Result] Eight indexes such as leaf area, plant height, aboveground fresh weight, underground fresh weight,
aboveground dry weight, malondialdehyde (MDA, net photosynthetic rate and stomatal conductance were selected as comprehensive evaluation
indexes.The synthesis scores of Bl and N1 were 0.812,0.625 , respectively. [ Conclusion] Among the 6 varieties (lines), B1 and N1 have strong

salt tolerance in seedling stage.
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Table 1 Salt tolerance coefficient of single indicator of tested materials

A (R) MR (x) MRd(x,) ML EREE HREE BT WP T S W= dkh AflS EBE Jai) Co,
Variety Leaf area  Plant (%)  H(x,)  Hlxy)  Hlx)  Milx)  BE(x) BE(x) BE(xg)  Z(x,) WRE (x),)
(line) height Aboveground Underg- ~ Above- Under- Membrane Malonald- Net Stomatal ~ Transpi- Tnterc-
fresh round ground ground perme- ehyde photosy-  condu-  ration rate ellular CO,
weight fresh dry dry weight  ability nthetic ctance concen-
weight weight rate tration
J2 0.405 0.508 0.401 0.542 0.427 0.492 41.233 1.667 0.515 0.4 0.936 0.454
Q12 0.368 0.507 0.356 0.469 0.301 0.393 10.324 2.04 0.536 0.697 1.098 0.63
M4 0.351 0.698 0.396 0.543 0.269 0.404 8.705 2.695 0.467 0.692 1.039 0.697
Bl 0.533 0.589 0.624 0.672 0.495 0.497 5.883 1.726 0.609 0.295 1.066 0.409
L8 0.404 0.503 0.477 0.561 0.45 0.456 2.294 2.019 0.428 0.243 0.941 0.391
N1 0.519 0.599 0.58 0.61 0.493 0.484 15.2 2.196 0.516 0.283 0.935 0.442
F2 IEEREXMES
Table 2 Index correlation analysis
Akt izr{ﬁfd x x x x x X, x X x x x
Variable ;ievialion ! 2 ? 4 > o ’ ¢ ’ 10 "
x, 0.070 6
%, 0.070 5 0.054 3
b 0.099 2 0.954 2 0.182 7
ER 0.062 9 0.878 4 0.311 4 0.949 8
X 0.089 1 0.8627 -0.290 6 0.8339 0.769 7
Xg 0.041 7 0.7834  -0.190 3 0.724 2 0.765 0 0.923 5
%, 128291 -0.0845 -0.2709 -0.2969 -0.191 0 0.080 2 0.370 2
Xg 03391 -0.4200 0.7472 -0.2691 -0.2537 -0.6224 -0.6585 -0.407 6
Xy 0.056 4 0.607 7 0.005 3 0.452 0 0.447 1 0.298 1 0.356 2 0.096 -0.5111
e 0.1895 -0.7302 03037 -07631 -0.7142 -09629 -0.8680  —0.005 2 0.5335 -0.0537
Xy 0.0674 -0.1755 02156 -0.1764 -0.1746 -0.5370 -0.569 5 -0.430 3 0.142°5 0.5045  0.6513
X0 0.116 4 -0.693 1 04839 -0.6847 -0.6309 -09567 -0.8732 -0.0924 0.7080 -0.1468 09732 0.5845

AR B A, a=0.05 i, r=0.811 4;a=0.01 ff,r=0.917 2
Note; Critical value of correlation coefficient, ¢=0.05, r=0.811 4;¢=0.01,r=0.917 2
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Table 3 Principal factor analysis
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Table 4 Rotated factor matrix
% H‘I—E}R(% ) H%%(xz) i‘@i@iﬁ(xw) ﬂﬁ‘Fﬁﬁ(x.a) iﬂlt*ﬁ(xs) W:mg(xs)
) h Aboveground Underground Aboveground
Factor Leaf area Plant height . . . Malonaldehyde
fresh weight fresh weight dry weight
K ¥ 1 Factor 1 0.923 1 -0.017 1 0.945 4 0917 1 0.956 5 -0.448 2
[AF- 2 Factor 2 0.052 3 0.874 2 0.252 0 0.274 3 -0.265 0.8212
[HF 3 Factor 3 0.297 9 0.063 4 0.186 3 0.181 2 -0.068 1 -0.300 1
[ﬂ% z%ﬁ‘ﬁ%g%}(ﬁ%) /:{.}LEIFE(xm) ;ﬁ%ﬁ%(xu ) H@llﬂ Coz %Erg(xlz) }J%'JJ:TF‘J‘}[ gllﬁﬁk
Factor Net photo- Stomatal Transpiration Intercellular Variance Cumulative
) synthetic rate conductance rate CO, concentration contribution contribution
[HF- 1 Factor 1 0.342 8 -0.916 1 -0.430 3 -0.862 8 6.389 0 0.532 4
K ¥ 2 Factor 2 -0.143 4 0.223 6 0.288 1 04155 2.567 8 0.746 4
K- 3 Factor 3 0.906 8 0.285 7 0.818 9 0.181 2 1.878 8 0.903 0
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Table 5 Value of membership function and comprehensive ranking
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Va'riety Leaf Pl'ant Abovegru.und Undergrqund Abovegrf)und Malonal-  Net photosyn- Stomatal Average Rf:lfng
(line) area height fresh weight fresh weight  dry weight dehyde thetic rate  conductance score

]2 0.298 0.025 0.166 0.360 0.697 1.000 0.483 0.346 0.422 3
Q12 0.093 0.021 0.000 0.000 0.141 0.637 0.594 1.000 0.311 6
M4 0.000 1.000 0.148 0.362 0.000 0.000 0.213 0.988 0.339 5

Bl 1.000 0.443 1.000 1.000 1.000 0.942 1.000 0.116 0.813 1

L8 0.291 0.000 0.492 0.452 0.843 0.657 0.000 0.000 0.342 4

NI 0.925 0.493 0.837 0.695 0.990 0.486 0.485 0.088 0.625 2
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