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Screening phosphorus-efficient genotypes of rapeseed (Brassica napus)
at seedling stage by TOPSIS
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(1. College of Agronomy and Biotechnology, Southwest University, Chongqing 400716, China;
2. Chonggqing Rapeseed Technology Research Center, Chongqing 400716, China)

Abstract Based on preliminary screening on the field, eight rapeseed varieties with different phosphorus efficiencies were adopted
in the study. Under phosphate (Pi) deficient and sufficient solution culture conditions, eight indices (root length, shoot fresh weight,
root fresh weight, single plant dry weight, root to shoot ratio, phosphorus content, shoot APase activity and root APase activity) that
are significantly related to phosphorus efficiency in rapeseed seedling were analyzed. The indices were then ranked using TOPSIS
method to precisely screen out real phosphorus-efficient rapeseed genotype. The results show that under Pi deficient and sufficient
conditions, rapeseed variety, W17 ranks first and W39 ranks last under TOPSIS ranking, which tallies with filed observation. The
rankings for W23 under Pi deficient conditions, and W11 and W31 under Pi sufficient conditions also agree with filed observations.
But the ranks for W31 and W290 under Pi deficient conditions and the other 4 varieties under Pi sufficient conditions have an order
of difference. More significantly, the ranks for W11, W27 and W288 under Pi deficient conditions exhibit 2 ~ 4 orders of difference
with filed observations. It then implies that TOPSIS accurately screens out phosphorus-efficient rapeseed genotype W17 and phos-
phorus-inefficient rapeseed genotype W39. For the other varieties, TOPSIS ranking has a certain degree of coherence with field ob-
servations. This indicates that TOPSIS can improve material screening veracity and is especially suitable for screening extreme varieties.
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Tab.1 Evaluation decision matrix A™ under Pi deficient condition
Variet PRL FWS FWR DWSP RRS PC APAS APAR
Y (em) (gplant')  (gplant™)  (gplant™) (%) (%) (mg'g'min"") (mg'g'min”")
Wil11 21.425 0.580 0.121 0.120 20.300 0.050 149.597 454.479
W17 20.200 0.652 0.244 0.154 37.589 0.091 129.014 271.361
W23 21.650 0.472 0.165 0.111 34.217 0.046 133.541 284.925
W27 16.800 0.480 0.201 0.118 40.952 0.041 142.444 447.758
W31 18.475 0.491 0.138 0.110 28.023 0.055 150.855 379.338
W39 15.475 0.610 0.130 0.124 21.667 0.020 164.171 458.751
W288 16.300 0.430 0.118 0.101 28.846 0.050 158.458 363.283
W290 15.800 0.416 0.113 0.093 27.123 0.051 155.808 383.887
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Tab.2 Evaluation decision matrix A* under Pi sufficient condition
Varict PRL FWS FWR DWSP RRS PC APAS APAR
Y (cm) (gplant')  (gplant™)  (gplant™) (%) (%) (mg'g'min”") (mg-g "“min"")
W11 17.800 1.395 0.225 0.281 16.033 0.209 154.448 248.555
W17 23.625 1.969 0.360 0.407 17.486 0.236 119.239 255.582
W23 22.333 1.118 0.147 0.214 12.684 0.201 136.448 244.138
W27 11.300 0.674 0.084 0.157 10.211 0.167 123.011 197.396
W3l 12.250 1.110 0.108 0.207 9.735 0.130 154.677 174.868
W39 11.800 0.829 0.084 0.153 10.144 0.038 112.334 195.860
W288 13.300 1.157 0.135 0.225 11.891 0.149 126.398 288.306
W290 15.600 1.034 0.132 0.201 12.235 0.108 125.410 314.761
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Tab.3 Standard decision matrix Z and ideal and anti-ideal points Z* and Z~ under Pi deficient condition
Variety PRL FWS FWR DWSP RRS PC APAS APAR
Wil 0.411 0.392 0.268 0.361 0.234 0.329 0.346 0.280
W17 0.388 0.441 0.540 0.463 0.434 0.599 0.402 0.469
W23 0.416 0.319 0.365 0.334 0.395 0.303 0.388 0.446
W27 0.322 0.325 0.445 0.355 0.473 0.270 0.364 0.284
W3l 0.355 0.332 0.305 0.331 0.324 0.362 0.344 0.335
W39 0.297 0.413 0.288 0.373 0.250 0.132 0.316 0.277
W288 0.313 0.291 0.261 0.304 0.333 0.329 0.327 0.350
W290 0.303 0.281 0.250 0.280 0.313 0.336 0.333 0.331
z* 0.416 0.441 0.540 0.463 0.473 0.599 0.402 0.469
Z 0.297 0.281 0.250 0.280 0.234 0.132 0.316 0.277
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Tab.4 Standard decision matrix Z and ideal and anti-ideal points Z* and Z~ under Pi sufficient condition
Variety PRL FWS FWR DWSP RRS PC AAS AAR
W11 0.379 0.405 0.439 0.409 0.442 0.446 0.296 0.323
w17 0.502 0.572 0.702 0.592 0.482 0.503 0.383 0.314
w23 0.475 0.325 0.287 0.311 0.350 0.429 0.335 0.329
w27 0.240 0.196 0.164 0.228 0.281 0.356 0.371 0.407
W31 0.261 0.322 0.210 0.301 0.268 0.277 0.295 0.460
W39 0.251 0.241 0.164 0.223 0.280 0.081 0.407 0.410
W288 0.283 0.336 0.263 0.327 0.328 0.318 0.361 0.279
W290 0.332 0.300 0.257 0.292 0.337 0.230 0.364 0.255
z* 0.502 0.572 0.702 0.592 0.482 0.503 0.407 0.460
z 0.240 0.196 0.164 0.223 0.268 0.081 0.295 0.255
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Tab.5 Comparison of integrated rank and rank of per plant yield under Pi deficient condition
Solution culture Field experiment
Variety ' . ,Si+ . . . ?‘7 _ . G Per plant yield
Distance to ideal point S; Distance to anti-ideal point S; Integrated index C; Rank (g~plant’1) Rank
Wil 0.505 0.269 0.347 5 21.840 3
W17 0.048 0.673 0.934 1 26.151 1
W23 0.396 0.347 0.468 2 22.581 2
w27 0.432 0.353 0.449 3 19.033 7
W3l 0.433 0.277 0.390 4 20918 5
W39 0.631 0.166 0.208 8 18.114 8
W288 0.498 0.235 0.320 6 21.321 4
W290 0.524 0.226 0.301 7 20.548 6
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Tab.6 Comparison of integrated rank and rank of per plant yield under Pi sufficient condition
Solution culture Field experiment
Variety . . .Si+ + . - SF _ . G Per plant yield
Distance to ideal point S; Distance to anti-ideal point S; Integrated index C; Rank (g-plant’l) Rank
W11 0.426 0.584 0.578 2 26.886 2
w17 0.147 0.933 0.864 1 31.882 1
W23 0.599 0.479 0.444 3 23.831 4
w27 0.835 0.324 0.279 6 20.918 7
W31 0.746 0.324 0.303 5 23.455 5
W39 0.906 0.197 0.178 8 19.146 8
W288 0.678 0.327 0.325 4 24.888 3
W290 0.727 0.254 0.259 7 23.399 6
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