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Effects of saline stress on seed germination and seedlings
properties of three types’rapeseeds
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Abstract: [Objective] The study was conducted to understand the salt tolerance of Brassica rapa,
Brassica napus and Brassica juncea , which will provide a reference for the rape salt tolerance breeding.
[Method]) Thirty cultivars belonging to three varieties of rapeseeds (10 copies of each type) were treated
with 5 concentrations (0.75,1.7,2.7,3.7,5 g/L)of NaCl in seed germinating. The seedlings treated with
3.7 g/L NaCl were cultivated in sand culture,and the effects of saline stress on seedlings properties were
observed. [Result] The germination rate of seeds decreased with increasing concentration of NaCl. The
seed germination rate of Brassica rapa was the best, followed by Brassica napus,Brassica juncea was the
worst. B. napus was better in growth than B. rapa and B. juncea in the seedling length,root length, fresh
weight,and chlorophyll content,but the effects of saline stress of B. napus were the greatest on the seed-
ling length, fresh weight,and chlorophyll content. Its salt tolerance was worse than B. rapa and B. juncea.
1021,821 and X6-W94 had the best salt tolerance in B. rapa,B. napus and B. juncea,respectively through
comparison. [Conclusion] The material 1021 belonging to B. rapa,the material 821 from B. napus and the

B. juncea material X6-W94 are better salt tolerance materials, which could be used in the salt tolerance
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breeding and molecular mechanism.
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Table 1 Three tested types of rapeseeds materials and their sources
EEFRES TR TR
B. rapa B. napus B. juncea
o P ok 3 ok 3
Material Source Material Source Material Source
o i =75 BT 7 27 BT
Gansu Qinyou 7 Dali, Shaanxi Jingbian, Shaanxi
o1 Bk 5 %0 211 B o5 B
Ninggiang, Shaanxi Qinyan 211 Yangling , Shaanxi Jingbian, Shaanxi
e 74 4 )11 - e 74 47 i ) iy
1oz4 Tongchuan, Shaanxi 785 Yangling . Shaanxi 1094 Shanxi
- e 7 i L e 74 47 i Bedb =t
1025 Yaoxian, Shaanxi 790 Yangling, Shaanxi 1106 Wugi, Shaanxi
B 74 12 BH B V4 # v2 B 7G % o
1028 Jingyang, Shaanxi 821 Yangling , Shaanxi 177 Guanzhong, Shaanxi
I 75 ) B B g % o ENpE
1029 Xunyang , Shaanxi 867 Guanzhong, Shaanxi w220 India
B 75 ) B e 75 4% 1 e i
1030 Xunyang, Shaanxi 869 Yangling , Shaanxi X6-Glzz Tibet
) e 75 ) B . e 74 4% 12 B B
1031 Xunyang, Shaanxi 883 Yangling , Shaanxi X6-wod Guizhou
e pg 4 B e 7G % o B pigll|
1042 Huaxian, Shaanxi 899 Guanzhong, Shaanxi X6-W96 Guizhou
e 7y 4 B e 7 1l i e 7 2% o
1043 Huaxian, Shaanxi 922 Lintong, Shaanxi 1924 Guanzhong, Shaanxi
.2 K % il 7% <100 %,

1.2.1 NaCl ik ey Bed)  LLUE 22 E W (Ho-
agland Solution,1950) £ & » 43 5 fic il J & ¥k &
7 0o(x#E, CK),0.75,1.7,2.7,3.7,5.0 g/L #
NaCl %W .

1.2.2 XBesbz® o U BRI v S A L B T
B A I8 AR Y — U SRR N L B 50 R, 43 A
AN TRt Wk B ) NaCl 3 W 212 WA+ 8 1k 72 iR
BE R 20 CAEAT I S R 85 3% R A 255 1Y E kg
ZEFWIFTH 2 RIFHIC R L F R FELIZERK
R 2 S R ZERR AR R A X kR EE
R X K 2% = Eh AN B 2 2E R B/ 6 R R 2

76 NaCl %W A P15 B 55 5 R IR R ZF il 5.
MRPEFDF 1 & ZEIE 0L SR R F A 600 DL B Y
NaCl kb SR 20 , 4 4y v 1 0 855 16 35 97, B8 10 Bk
i BAME 3 WEE B RUWENERKE B 1 d
JIAE B REAR L E IR R 15 d

MR & 28 By B 9 808 58 4% NaCl i 2 vk
TR FI R R, GIER 15 d 50 E £ A F
B R BT R S i (YR R I, 722N
G306 TN E L 4 R % & (mg/L) =652 nm WK
Yefl X 1 000/34. 55, NaCl § mi F2 & FH i 18 72
FER R - i AR = (1 — A BEAH /XF B X 100%
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Table 2 Effect of different concentrations of saline solution on relative seed germination of three types’ rapeseeds %

D3] NaCl it s i & /(g « L=!) Concentration

Type 0.75 1.7 2.7 3.7 5.0
H3RAM3E B. rapa 99. 60 a 100. 40 a 89.13 a 87.93 a 76.66 a
H iR =E B, napus 99.40 a 96.57 a 84.67 b 75.30 b 44,56 b
TFFERIN S B. juncea 91.90 b 86.28 b 71.21 ¢ 62.37 ¢ 38.67 ¢

T B 10 O3B R S S48 5 RIS B0 IR b S TR /NG 52 B 7R 22 5t f 25 (P<C0. 05).,

Note:Data in the table are the average of the 10 materials; Different lowercases in a row mean significant differences at 0. 05 level (P<C

0.05).
B 3 KL MEHHEKNWZ M
3 IEL 3.7 g/L NaCl i1 7,3 K
KANMEM B K RK B g R S a2
ANTRVRR BE B . 7E R 4 AR O Tan s A ol
S e B AR T 1 3 AL SR AT 3R AL R L R T
5 fif o, H R AL S S A 2 o 3R 22 R A 22
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SR F) B KT (P<<0. 05) , 7E i KR b s B
TR ) 2 B T 7 S AL 8, Ho 2% Rk B e K OF
(P<<0.05) H7Eff i L —H LR EER. T
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Table 3 Effect of saline stress on seedling of three types’ rapeseeds

1 SERLSE B rapa R B. napus

TFRAIMSE B, juncea

PER NaCl/ —_ — —
Chineter oL h | W BEE/G Wl BeEE/G WEl BB %
Value Stress degree Value Stress degree Value Stress degree
T
K /em 0 7.34 11.75 6.02
Seedling length 3.7 4.84 b 34.06 6.98 a 10.62 3.80 ¢ 36.87
A /em 0 2.75 - 3.62 2.86
25.1¢ . 3.

Root length 3.7 2.06 b 25.19 3.01 a 17.01 2.76 a 3. 41
fif Joi i/ g 0 0.08 ; 0.15 0.06
Fresh weight 3.7 0.06 b s 0.10 a 31.33 0.05 b 16.67
M &/ (mg e L) 0 5.06 6.52 6.12
Chlorophyll content 3.7 5.00 b 1.26 5.93 a 9.09 5.92 a 8.27

TE KO 10 0 B1RE P06 5 RAT B 5 b [ /NG 8 R 22 57 8. 35 (P<C0. 05)

Note:Data in the table are the average of the 10 materials; Different lowercases in a column mean significant differences at 0. 05 level (P<C

0.05).
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Table 4 Comparison of salt tolerance within the three types of materials

5 o i /em MK /em B i/ e ufﬁ%‘??%ﬂmg LD
Type Material Seedling Root Fresh Chlorophyll
length length weight content
1042 6.02 a 1.69d 0.077 b 5.88 b
1021 5.87 b 1.75d 0.089 a 6.09 a
1030 5.47 b 2.05d 0.061 ¢ 4.52d
1024 5.10 ¢ 2.01d 0.053 ¢ 5.30 ¢
EES Db 1031 4.95 ¢ 2.05d 0.059 ¢ 4.84 ¢
B. rapa 1043 4,47 d 1.90d 0.055 ¢ 4.90 ¢
1017 4.26 ¢ 2.43 a 0.063 ¢ 6.20 a
1029 4.19 e 2.24 ¢ 0.052 ¢ 3.42 e
1028 3.82 ¢ 2.31b 0.058 ¢ 4.87 ¢
1025 3.38 ¢ 2.04 d 0.055 ¢ 4.96 ¢
821 8.86 a 3.41 ¢ 0.130 a 6.23 a
899 8.83 a 3.53 b 0.120 b 5.39 ¢
883 8.47 a 3.68 a 0.100 ¢ 4.09 d
869 8.22 a 2.89 ¢ 0.130 a 5.33 ¢
R 3 922 7.07 b 2.78 ¢ 0.087 d 5.65b
B. napus 785 6.48 ¢ 2.87 ¢ 0.076 d 5.48 ¢
867 6.37 d 2.74 ¢ 0.100 ¢ 4.64 d
790 5.53 ¢ 2.80 ¢ 0.073 d 6.46 a
ZWF 211 Qinyan 211 5.33 e 2.90 ¢ 0.097 ¢ 5.97 b
#A{l 7 % Qinyou 7 5.27 ¢ 3.61 a 0.100 ¢ 6.20 a
W220 4.70 a 2.28 b 0.040 ¢ 6.73 a
X6-W94 4,53 a 2.91a 0.061 a 6.64 a
1080 4.30 b 2.58 b 0.060 a 5.65b
X6-G122 4.20 b 2.89 a 0.055 b 5.65b
ST 3 1094 4.10 ¢ 3.16 a 0.065 a 6.58 a
B. juncea X6-W96 3.97 ¢ 2.82 a 0.050 b 6.09 b
1106 3.90 ¢ 2.75 a 0.050 b 5.95b
1127 2.96 d 2.91a 0.054 b 6.35 a
1924 2.75 d 2.90 a 0.033 d 5.39 ¢
1977 2.57d 2.43 b 0.036 ¢ 4.23d

T 15 9 B 5 R A [ /NG 5 R 3R R 28 5 i 3 (P<<0..05)

Note: Different lowercases in a row mean significant differences at 0. 05 level (P<C0.05).
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