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Screening and Identification of Salt—Tolerant Germplasm of Brassica napus
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Abstract: In order to gain rapeseed(Brassica napus) germplasm suitable for planting in saline alkali land and achieve com-
prehensive utilization of the saline soil, in this study, 6 rapeseed germplasm materials including Westar, G101, G112, bgr5,
7S11, and G135 were selected from 523 rapeseed germplasms tested by paper bed with 1.5% of NaCl. Systematic evaluation
encompassed germination rates and various growth parameters of the materials under agar salt stress and potted salt stress, in-
cluding hypocotyl and root lengths, as well as fresh weight and physiological indices(SOD, CAT, proline, etc.). The results
showed that G135 exhibited superior performance under saline stress conditions on 1/2 MS medium, displaying enhanced ger-
mination rates, elongation of hypocotyls and roots, and superior fresh weight compared to other 5 germplasms. The order of the
salt-tolerance ability of the 6 germplasms was G135 > Westar = bgrd > G112 > ZS11 > G101 after comprehensive evalua-
tion by membership function. In the pot trials, the growth parameters of G135 were also superior to those of other 5 germ-
plasms under the salt stress, and membership function analysis reiterated G135's preeminence in salt tolerance, surpassing
G112, Westar, ZS11, G101, and bgr5. Six germplasms were subjected to 0.8% of NaCl stress at the seedling stage in the pot
trial, and the antioxidant enzyme activity and proline content of G135 were higher than those of other treatments. After compre-
hensive evaluation by membership function, the order of the salt tolerance of 6 germplasms was G135 > G112 > Westar >

bgr5 > ZS11 > G101. In conclusion, G135, as a salt-tolerant germplasm, showed stable and highly salt-tolerant ability, and
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could be used for salt—tolerant breeding for rapeseed and study on molecular mechanism of salt-tolerance.
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Different lowercase letters indicated significant differences in germination rates among the six germplasms at the same NaCl con-

centration(P<<0.05). The same as Tab.4, 5, 6, 8
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Fig.2 Effects of salt stress in the medium on the germination rate
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Fig.3 Growth of 6 germplasms under salt stress in the medium
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Fig.5 Effects of salt stress in the medium on the root growth
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Fig.6 Effects of salt stress in the medium on the fresh weight
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Tab.1 Eigenvalues and contribution rates of each principal component at different NaCl

concentrations under salt stress in the medium

PIHFEAE(E  Initial eigenvalue FEHCE FFE A Extract square sum load
NaClWEE/ %0 EW
NaCl concen-  Principal FEAEAE 3%36@[?1%7 R ;%ﬁl‘ﬁﬁk%—/% ‘ HEAEAE 3%’%‘@(?1%7 c ’?iﬁl‘:ﬁﬁk?/%
mton component Figenvlue '\ e conrburionsate | TEVOME i Tte contrbutionsate
0.80 1 3.219 80.476 80.476 3.219 80.476 80.476
2 0.528 13.189 93.665 0.528 13.189 93.665
3 0.206 5.145 98.810
4 0.048 1.190 100.000
1.00 1 3.676 91.888 91.888 3.676 91.888 91.888
2 0.189 4.724 96.612
3 0.101 2.523 99.135
4 0.035 0.865 100.000
1.20 1 3.575 89.379 89.379 3.575 89.379 89.379
2 0.262 6.561 95.940
3 0.143 3.585 99.525
4 0.019 0.475 100.000
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Tab.2 Comprehensive index values,weights,U(X)
values and D values of rapeseed germplasms

under salt stress in the medium

NaCl¥e /0 FP 44 55
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tration name J J Ranking
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W, 0.860 0.140
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G101 0.000 0.000 6
G112 0.296 0.296 5
bgrb 0.477 0.477 3
G135 1.000 1.000 1
ZS11 0.260 0.260 4
W, 1
1.20 Westar 0.454 0.454 2
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G112 0.279 0.279 4
bgrb 0.412 0.412 3
G135 1.000 1.000 1
ZS11 0.245 0.245 5
W 1
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Fig.7 Growth of 6 germplasms under potted salt stress
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Fig.8 Effects of potted salt stress on the germination rate



PR o/ A S R R P T b W N B S Ty

E 9 AT LLF BB NaClk B AS K44 fin, i
SN IR 2 BN 72 02%0.0.25% F10.5%
NaCl &M T, G135 T IRl 5 H Al A B9 22 5 A
378 0.75% NaClZ& /T, G135 f G112 F ikl
KESARFE, &8 F KT H Al =2 R
(P<C0.05),G135 1 G112 F Rl K 23 591 He He s 44

5~
O Westar [1G101

a

al‘ﬁ a
17 3L Lo

TR fem
Hypocotyl length

B 31.91%~40.91% 1 27.66%~36.36% ; 7E
1.0% NaCl &M F,G135 FiRflif K, B K TH
il A4 BH(P<<0.05) , 5] KK 61.29% , Hk y G112,
Ft Westar, G101, bgr5 F1 ZS11 & 3% K 13.16 %~
38.71% (P<C0.05) .

G112 hers G135 [37S11

b b b b

0.50 0.75

NaCl¥R /%

NaCl concentration

&9

R e X T R A K B 22 1

Fig.9 Effects of potted salt stress on the hypocotyl growth
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Tab.3 Eigenvalue and contribution rates of each principal components at different NaCl

concentrations at the germination stage in potted culture

WILRAFAEME  Initial eigenvalue PEICT- 7 f#k A Extract square sum load
NaClREE/ %0 Ear T
NeCleonea . Prvipl gyttt GEUTE e vaanee o Cumati o
ration component Eigenvalue bution rate ‘ contribution rate Eigenvalue bution rate contribution rate
0.75 1 3.114 77.857 77.857 3.114 77.857 77.857
2 0.518 12.940 90.797 0.518 12.940 90.797
3 0.298 7.451 98.247
4 0.070 1.753 100.000
1 3.710 92.754 92.754 3.710 92.754 92.754
1.00 2 0.190 4.742 97.496
3 0.061 1.535 99.031
4 0.039 0.969 100.000
x4 BRHLBPBMEMENESEREMNEUX)EDE
Tab.4 Comprehensive index values, weights, U(X) values and D values of rapeseed
germplasms at the germination stage in potted culture
NaCl¥R /% Bl 544 5 ik NaCl¥REZ /% Bl 544 55 ik
NaCl concen- Germplasm — U(X;)  U(Xy) D Ranking NaCl concen- Germplasm — U(X;)  U(Xy) D Ranking
tration name tration name
0.75 Westar 0.239 1.000 0.348 3 1.00 Westar 0.175 0.175 4
G101 0.176 0.464 0.217 5 G101 0.067 0.067 5
G112 0.402 0.093 0.358 2 G112 0.459 0.459 2
bgr5 0.000 0.000 0.000 6 bgr5 0.000 0.000 6
G135 1.000 0.317 0.902 1 G135 1.000 1.000 1
ZS11 0.205 0.332 0.224 4 ZS11 0.204 0.204 3
W, 0.857 0.143 W, 1.000
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Tab.5 Eigenvalues and contribution rates of the principal components at the seedling stage in in potted culture

WA FRIEAA  Initial eigenvalue PBCE 7 f# A Extract square sum load

Principal com 5 E {1 FETRE/ Y B ORE/ Y o FETRE/ Y B IR/ Y
o Variance contribu-  Cumulative variance o Variance contri-  Cumulative variance
ponent Eigenvalue . o Eigenvalue . S
tion rate contribution rate bution rate contribution rate
1 3.126 39.081 39.081 3.126 39.081 39.081
2 2.312 28.901 67.982 2.312 28.901 67.982
3 1.317 16.460 84.442 1.317 16.460 84.442
4 0.965 12.065 96.507 0.965 12.065 96.507
5 0.279 3.493 100.000
6 0.000 0.000 100.000
7 0.000 0.000 100.000
8 0.000 0.000 100.000

x6 WHYHPMEMENEAEREMNE.
U(X)E.DE
Tab.6 Comprehensive index values, weights, U(X)
values and D values of rapeseed germplasms

at the seedling stage in potted culture

Tt 5T 44 Bk [VA/N
Germplasm  U(X;;) U(Xy) U(Xy) UXy) D Rank-
name ing
Westar 0.028  0.909 1.000  0.070  0.453 3
G101 0.693  0.000 0.580  0.247 0.158 6
G112 0.125  1.000 0.330  0.916 0.475 2
bgrb 0.401  0.820 0.000  0.000  0.262 4
G135 1.000  0.974 0.677  0.877 0.557 1
ZS11 0.000  0.177 0.480  1.000  0.260 5
& 0.405 0.299 0.171  0.125
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