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Salt tolerance evaluation of processing tomato lines based on
physiological traits at seedling stages

PENG Yu-mei, SHI Guo-liang, CUI Hui-mei
(College of Agriculture, Shihezi University , Shihezi, Xinjiang 832003, China)

Abstract: In this study, seven processing tomato lines were used and simulated salt stress by NaCl was performed.

Thirteen indexes regarding salt tolerance of processing tomato seedling were studied by principal component analysis, cor-

relation analysis, subordinative function, and stepwise regression analysis. The results showed that salt tolerance of seven
processing tomatoes had an order of KT — 55> KT - 25> KT -63 > KT - 16 > KT - 40 > KT - 18 > KT - 70. Root dry
weight, MDA, POD were important for salt tolerance. The optimal prediction equation was: D = —0.129 + 0.004 X, +
0.002X, - 0.001X5, where X;, X,, and Xj represent the salt tolerance coefficient of the root dry weight, MDA, and

POD, respectively.
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Table 1 a value of saline tolerance coefficient of each indexs
e VLIS F: Single index
No. of
material X X, X; Xy Xs X X7 Xs Xy Xio Xn X Xi3
KT - 63 78.7 91.6 123.9 707.3 114.3 226.0 164.3 178.0 224.8 97.9 88.4 101.2 87.2
KT - 55 99.9 157.1 205.8 443.9 156.0 206.3 135.2 210.4 152.0 151.3 38.9 98.3 88.5
KT - 16 107.00 82.7 121.9  1025.5 106.5 271.6 189.4 70.0 161.7 9.5 45.1 102.2 90.4
KT - 18 83.6 68.9 122.7 771.9 129.4 185.2 180.3 141.6 139.1 98.9 51.8 101.6 102.0
KT -70 80.5 83.6 209.2 257.9 134.8 170.1 269.6 93.0 144.3 97.0 52.4 101.8 101.7
KT - 25 141.3 148.8 150.5 746.3 142.7 330.5 199.0 163.8 151.4 94.2 31.6 101.0 82.5
KT - 40 98.1 67.3 136.5 705.6 153.5 171.2 222.4 81.5 176.0 101.8 41.6 99.7 89.8

1 Note: X,:Mi I F+; X, BT,
%'fjﬁ%ﬁg, Xg:ﬁ:%: X[(J:AE\D+?§§§%;

Xy AT MERE S s X IERR & i s Xs ARG X MAALIBALEE; X;: i ALY Xg:id
Xp WG EHR; Xy BB EROR s X EPOLHE8R . TIF.

Note: X;: Dry weight of shoot; X,: Dry weight of root; X3: Soluble sugar content; X,: Proline content; Xs: Relative conductivity; Xg: SOD activity;

X;: POD activity; Xg: CAT activity; Xo: MDA content; Xjo: Chorophyll content; X;: Net photosynthetic rate; Xpo: Fv/Fm; Xi3: @PSIl. The same below.

®2 BERETUERAEX REBER

Table 2 Correlation matrix of eachsingle index

FEHR Index X X, X3 Xy Xs Xe X7 Xg Xy Xio Xy X X3
X, 1.000
X, 0.608 1.000
X3 -0.054 0.491 1.000
Xy 0.344 -0.240 -0.893"" 1.000
Xs 0.248 0.433 0.560 -0.538 1.000
X 0.835" 0.541 -0.271 0.517 -0.256 1.000
X7 -0.087 -0.471 0.209 -0.323 0.029 -0.245 1.000
Xg 0.088 0.727 0.241 -0.256 0.289 0.186 -0.726 1.000
Xy -0.276 -0.163 -0.419 0.212 -0.357 0.027 -0.259 0.161 1.000
Xio -0.041 0.607 0.586 -0.418 0.568 -0.225 -0.59 0.609 -0.154 1.000
X -0.694 -0.386 -0.301 -0.011 -0.577 -0.255 -0.134 0.162 0.776" -0.237 1.000
X, -0.114 -0.542 -0.433 0.357 -0.805" 0.218 0.461 -0.532 -0.018 -0.858" 0.301 1.000
X3 -0.677 -0.603 0.179 -0.343 -0.124 -0.698 0.443 -0.365 -0.457 -0.154 0.119 0.377 1.000

e % 2R P <0.05 BRE KT » x FR P<0.01 B REKF-
Note: * significant at P <0.05; * * significant at P<0.01.
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Table 3 Coefficients of comprehensive indexes( CI(x) ) and their contribution ratio ( P)

. Tl
" X X, X3 Xy Xs X X7 Xg Xy Xio X X X3 Contribution
Index .
ratio/ %
CI(1) 0.417 0.878 0.620 -0.418 0.759 0.143 -0.445 0.679 -0.259 0.838 -0.495 -0.847 -0.431 35.969
CI(2) 0.659 0.324 -0.617 0.778 -0.360 0.876 -0.479 0.193 0.3499 -0.226 -0.021 0.136 -0.781 26.839
CI(3) -0.612 -0.043 -0.141 -0.076 -0.208 -0.315 -0.579 0.530 0.743 0.319 0.812 -0.259 -0.098 19.623
CI(4) 0.061 0.317 0.403 -0.450 -0.208 0.313 0.322 0.196 0.157 -0.229 0.301 0.330 -0.100 7.991
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Table 4 The value of comprehensive index( CI(x) J, index weight(IW) ,1(x), D, prediction( VP)

of each material and comprehensive evaluation of its salt tolerance(CE)

Mo R R R SR R G BHRERNE . e
No. of Comprehensive index( CI(x) ) Subordinative function{ (x) ) Comprehensive Prediction - E(': EI— [
material c1(1) C1(2) c1(3) CI(4) u(1) u(2) n(3) w(4) evaluation( D) (vp)

KT - 63 -1.321  1.129 3.008 0.830 0.098 0.769 1.000 0.797 0.555 0.523 [FENR G
KT - 55 4.196 -0.690 1.004 -0.373 1.000 0.437 0.586 0.337 0.685 0.668 [FENR G
KT - 16 -1.921 1.700 -0.890 -0.431 0.000 0.873 0.195 0.315 0.329 0.336 ENTE
KT - 18 -1.328 -0.768 0.070 -1.011 0.097 0.423 0.393 0.093 0.258 0.245 ATt No
KT -70 -0.892 -3.084 -0.967 1.360 0.168 0.000 0.179 1.000 0.194 0.224 ATt No
KT - 25 1.542  2.394 -1.833 0.879 0.566 1.000 0.000 0.816 0.594 0.570 M Yes
KT - 40 -0.276 -0.680 -0.392 -1.255 0.269 0.439 0.298 0.000 0.302 0.270 ENTEN
I IW 0.398 0.297 0.217 0.088
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