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Abstract: In this experiment, eight different winter rapeseeds (Brassica rapa L.) were used as materials
to study the effects of NaCl stress on the germination potential, germination rate, radicle, length of germ and
dry fresh weight of winter rapeseed seed with different salt tolerance. The results showed that salt stress had
significant inhibitory effect on seed germination of winter rapeseed. The higher the salt concentration, the greater
the inhibition of salt stress on seed, vigor index, vigor index, radicle length and dry fresh weight of winter
rapeseed seed all showed a decreasing trend, the higher the salt concentration, the faster the rate of decrease.
The radicle and germ lengths were very sensitive to different salt concentration, and the radicle and germ
lengths were significantly lower than those of the blank control group;when the salt concentration was high, the
radicle and germ could not grow normally, and the seed germination was seriously inhibited. The NaCl treatment
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of 180 mmol/L. and 240 mmol/L. had a strong inhibitory effect on the tested cultivars, and the decrease range of

related indexes was obvious. The differences of various cultivars under the same salt concentration treatment

were large, indicating that the salt tolerance of various cultivars (lines) was different. With the salt tolerance

semi—lethal concentration as the evaluation index, the salt tolerance of the tested cultivars from strong to weak
was 18R-X, MYW, BHH, DQW-1, GSY-1, WYW-1, TY7, JDS.
Key words: NaCl; Salt stress; Winter rapeseed (Brassica rapa 1..) ; Germination; Salt tolerance
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2 HR5HH
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mmol/L NaCl &b ¥R 27 J5 , 25 b Fh e 5 26 v
P E, KZEHBH TR, 7E 135 mmol/L
NaCl ZbFE R, &P R ZE R MR 52 A
XFREAH L1 a8l e, A DL TY7 F R
K, Has XTI B 20.00 4 A
WYW-1 T FEIE B/, O 111 H 485
7£ 180 mmol/L NaCl £ ¥, 18R-X. BHH
REEPEEE, N 83.33% . 81.11%; %
RE = TY7, 10N 60.00%; T [EIE & K
B R JDS, #5825 16 IR [% 26.67 H 4 .
ERHe BE ST 180 mmol/L Ab B (1) Yl 35 A 2
EWTEX TR, £k R 240 mmol/L B 4%
A PR e ZESAI A, DB B X B
Wy kA AR SR B P EIE R, Hoh 18R-X
MYW 7E 5 Eh W8 S A R R 2F 8, o
Tk 28.89%F1 23.33%, i v T LA Fl
22 KRHFHR

Zia A (RO R ER IR 3 ()T 32 A7 A B
RS (F2), BOHH SR E] vk 2 5
R, BR 18R=X 7F 45.90 mmol/L B B& A I
FEak, FAR A SRR I R Bl Eh vk B G T
R R TR, IR H AR, A A

£ 1 NaCl MEAEH AR LMEMFLFHL

NaClif¢ & REHEHI%
/(mmol/L)  MYW GSY-1 WYW-1 DQW-1 BHH TY7 JD8 18R-X
0(CK) 93.33+5.09a 93.33+1.92a 92.22+1.11a 100a 95.56+2.22a 84.44+1.11a 91.11+4.84a 98.89+1.11a

45  85.56x4.44a 82.22+1.11ab 96.67£0.00a 96.67+1.92a 92.22+4.44a 82.22+4.44a 87.78+2.22ab 95.56+2.94ab
90  87.78+2.94a 85.56+6.19ab 97.78+1.11a 91.11+£2.94ab 90.00£1.92ab 78.89+2.22ab 87.78+1.11ab 97.78+1.11ab
135 82.22+4.44a 75.56£7.29b 91.11+4.44a 83.33+£5.77bc 85.56+2.22ab 64.44+4.01be 78.89+2.22h  90.00+0.00bc
180  78.89+5.56a 73.33+3.85h 67.78+4.44b 77.78+4.84c 81.11+2.94b 60.00+8.39¢ 64.44+2.94¢ 83.33+3.33¢
240  23.33+3.33h 13.33+5.09¢  6.67£1.92¢ 12.22+7.70d 8.88+4.01¢ 11.11£7.78d  8.89+2.22d 28.89+6.01d
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mmol/L I} 45 & Bl ( R ) 1) & 28 T [ R AN
Wk o e R 4 FE N 240 mmol/L B 4% i Fb
(RN R ZERE E TR, Hd 18R-X F
MYW T [0 B fe /N . RZFRE R, Ui
18R=X F1 MYW 4 HoAth i Fhef R 1E 4, 765
WeBEER e TR AR W R 2, HA
A O HR A B LR U 1 B
23 RKFHHEK

R 3 A, ARERWELIT, ik
AP CFRO) IR ZER B R0 Bl G Eh e 1
AR, MR AR ZEFEECE AW PR, Y
NaCl % & 24 135, 180. 240 mmol/L i, &

ZEFRE S S PN BRI 22 Sk B KR i
— A1 B R P8 X A1 A e A AR
FH, 23k v B AR B 40 ol /8 vl RE AN B
B, (HBEE SR B ARG, A Y 1
SR, PR & B S AZ B
24 FHHIREK

ZH A (R BITE 18 B e i 43
PR Ry £ v 2 )38 R AN BT RRAIR (5% 4), 7
U JE Jg 45 ~ 240 mmol/L BF, 8 ik i Fh
(Z) PTG RS 25 PO IR 0 22 S 24 0k B
I o T T HE O AR N Y TR UK
Rk EE R OR 22 e g 2 . I R a]
M, ERUCFERARES, RZFH . RIFRNAL
TEOLA K, 1hd B PR AR X vk B 0 i
J%, RIS AT 1 Sk B A B e I
TR IRAR AR K o 24 ER U R 240 mmol/L B,
B R EIE TS LT R 0, Ui B A R e

%2 NaCl B IBHBERRILMEMFLAFR

NaCl #¢ KRR %

/(mmol/L)  MYW GSY-1 WYW-1 DQW-1 BHH TY7 JD8 18R-X
0(CK) 100 95.56+2.22a 98.89+1.11a 100a 97.78+1.11a 91.11+2.94a 96.67+3.33a 97.78+2.22ab
45 92.22+1.11a 93.33£1.92a 97.78+1.11a 100 96.67£1.92a 87.78+2.94a 92.22+2.94a 100a
90  91.11+5.88a 85.56=1.11a 96.67+3.33a 94.44+1.11ab 93.33+1.92ab 84.44+2.22ab 91.11+2.22a 100a
135  87.78+4.01b 83.33+3.33ab 94.44+1.11a 88.89+2.22hc 88.89+2.94ah 76.67+1.92h 87.78+4.01a 92.22+2.22h
180  82.22+4.01b 75.56+2.94h 75.56+2.94h 83.33+3.33¢ 84.44+2.94h 63.33+8.39h 65.56+2.94h 88.89+2.94h
240 24.44£294c 17.78+7.78¢ 11.11£1.11c 15.56£4.44d 13.335.77c 17.78+11.11c 10.00£1.92¢ 38.89+5.88c¢

% 3 NaCl BN ER BB L MEMFLFIRH

NaCl ¢ & REZEHREL

/(mmol/L)  MYW GSY-1 WYW-1 DQW-1 BHH TY7 D8 18R-X
0(CK) 69.22+3.81a 71.86£0.71a 70.44+0.88a 76.79+0.58a 72.41+2.66a 62.04+2.13a 67.59+3.32a 76.34+0.82a
45 62.2242.78a 61.77£3.44h 69.24+1.12a 75.05£1.49ab 67.35+2.63ab 60.24+2.16a 65.06+0.79ab 75.81+0.61a
90  60.37+5.64ab 60.05£2.21b 69.73+1.64a 68.34+2.90h 63.83+1.24h 54.38+1.90a 60.54+1.87b 73.00+1.75a
135 50.34+4.35hc 45.10£5.22¢ 47.80£2.69b 53.69+2.52¢ 53.79+1.6lc  36.15£1.75h 47.47+1.35¢ 65.81£1.71b
180  47.25+2.64c 50.05+1.86c 42.45+1.61c 53.43+3.04c 47.81+234c 36.11£5.30b 41.56+1.83d 50.41+1.39¢
240 9.57+0.89d  6.18+2.69d 3.22+0.49d 7.09£1.92d 4.06+1.54d  5.38+3.45¢c 3.50£0.67¢ 13.00+1.92d

£ 4 NaCl BB BERLHERTEAIEH

NaCl e & &R

[(mmol/L)  MYW GSY-1 WYW-1 DQW-1 BHH TY7 JD8 18R-X
0(CK) 418.55£22.73a 516.38+2.68a 591.04£7.38a 555.16x4.17a 610.19+23.85a 476.45£16.36a 446.08+21.89a 520.50+12.49a
45 286.85+12.82b 322.47+11.86h 363.43£39.72b 341.71£14.52h 441.73+16.22h 412.04+14.76h 414.42+4.99h 429.86+3.43h
90 109.28+10.21c 14146+7.88¢ 136.67+3.20c 270.97+5.37c 183.71:3.71c 168.05£5.86c 144.69+4.47¢ 212.23+2.27c
135 5339:2.98d 4149+4.81d  53.06:2.99d 122.94+577d  67.89+3.33d  28.92+1.41d  46.52+1.33d  70.09+1.93d
180  16.61xl44e  597:0.18¢  7.64£029d  7.48:042¢  16.89:0.52¢  8.67+127d  7.90:0.35¢  12.50+0.32e
240 Oe 0.14+0.06e 0d Oe 0.05:0.02¢  0.18+0.12d Oe 0.26+0.04e
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IR RIMR O E AR, BT AR 3
JEEAI
2.5 JEARBBEF

M5, FK6rH, M (RITEEH
YRS R [R MR B R A P A AR R R E R
TE IR BE A 45 mmol/L BF, MYW. GSY-1.
WYW-1., DQW-1. BHH. 18R-X [{iFMH K
JE 52 R A AE 35 25 5% 5 DQW-1,
JD8. 18R-X MR 2K B 5 % R A 7 s 25 22
Sto B BHH. TYT Zb, Bl Eh 38,
AR . IR RS B 28 T R s Rk
J# 180 mmol/L AL FRXT 45 Wb Fh ( ) PP 1 1Y
BRI AT . RZERAE RIS AL T ™ 5
Wi, AEER W 240 mmol/L LR, & &
(R . RZEKJE LR 0, AR |
WRZF ek R AR K (gt #e v, A4 A
TR . RZFid mAr e ge it IWxE ), Uil
RS BT R MR . 2R A HA

PR A IR
26 HhGEERTE

e 7 Mg 8 Al 4, FHkia T4 5 fb
(R)MEEEMTEYH BT AR, H
B RAE R BE 2 FXT IR, R
bl A R BB R, B T E BT TR
TE 45 mmol/L B ER W JE LB T, WYW-1,
BHH. TY7 il 18R-X ) fif B 14 5 25 [ X} iR
e E 25, BE WYW A1 DQW-1 b, H
AT EYSSANEEREE . 7
135 mmol/L YRR EEALFE TR, &5 F (R
fif B AN T Y 5 oS I A e B 5 2 5
(3843 S FhAE 180 mmol/L F1 240 mmol/L T 1Y
AR R 250t e, Sei b IR, DRI e B0(E b
AIRBFETEZES) o
2.7 WM

DIAH D AR PR R B AR AL bR, DLAS o
Pl (2 ) TEAR DL AR ER TR B AR B FR AR X A 25 %

&5 NaCl B IEH B ERI L MERIRKE

NaCl ¥ &

WEHRCEE/ em

/ (mmol/L) MYW GSY-1 WYW-1

DOW-1

BHH TY7 JD8 I8R-X

0(CK) 7.19+£1.13a  8.38+0.66a
45
90
135
180

240

6.19+0.73a
4.76+0.38b
1.81+0.21c
1.10+0.68cd
0.33+0.20d
0.08+0.01d

2.29+0.44¢  1.96+0.87¢

0.03+0.00d Oe

7.23+0.20a
5.37+0.50b  5.73+0.33b  5.00+0.32b
3.61+0.47¢
0.92+0.08cd 1.10£0.21cd 2.29+0.40d
0.12+0.01d  0.19£0.02de 0.17£0.02¢
0.08+0.01e

7.68+0.58a 6.60+1.74a
6.84+0.17a 6.36+0.41a
3.09£0.41b 2.39+0.49b
0.80+0.09¢ 0.98+0.14h
0.24+0.03¢  0.27+0.02b
0.10£0.10c 0b

7.14+0.20a

5.67+0.61b

2.89+0.35¢

1.39+0.14d

0.19+0.03e
Oe

9.06+0.30a

6.07+0.29h

2.88+0.12¢c

1.42+0.12d

0.32+0.07¢
Oe

£ 6 NaCl BB BRI L MERFKE

NaCl ¥ )&

WRZE K fem

/ (mmol/L) MYW GSY-1 WYW-1

DOW-1

BHH TY7 JD8 18R-X

3.26x1.16a  2.16+0.24a
2.77£0.92ab 1.84+0.17a
1.01£0.11be  1.02+0.11b
0.81+0.12be  0.80+0.06b
0.60+0.03¢  0.61+0.06b
0.33+0.04c  0.11+0.02¢

0(CK)
45
90
135
180
240

2.27+0.13a
2.01+0.20a
1.41+0.08b
0.97+0.10c
0.83+0.05¢d
0.58+0.02d

2.08+0.10a
1.57£0.19b
0.85+0.08c
0.73+0.02¢
0.70+0.05¢
0.08+0.01d

2.52+0.35a 2.09+0.14a
1.41£0.18b 1.73+0.07b
0.75£0.16b  1.21+0.12be 0.89+0.06¢
0.90+0.09b  0.81+0.07cd 0.72+0.03cd
0.61+0.01be 0.45+0.15de 0.59+0.07d
0.22+0.03¢  0.08+0.01e 0.29+0.04e

2.02+0.16a
2.19+0.22a
1.49+0.04b
0.89+0.09¢
0.68+0.07¢
0.19+0.08d

2.29+0.21a
2.38+0.18a

&7 NaCl BHBAMEH BB LMY HETE

NaCl ¥ )&

i 7 /o

/ (mmol/L.) MYW GSY-1 WYW-1

DQW-1 BHH TY7 JD8 18R-X

0(CK)
45
90
135
180
240

0.197a
0.187a
0.183a
0.143b
0.127b
Oc

0.196a
0.163ab
0.160b
0.107¢
0.073cd
0d

0.210a
0.157b
0.154b
0.130c
0.103c¢
0d

0.220a
0.193a
0.190a
0.153b
0.150b
Oc

0.210a
0.203b
0.160b
0.150b
0.107c
0d

0.170a
0.156ab
0.154ab
0.130bc
0.100¢
0d

0.253a
0.190b
0.189b
0.153bc
0.133¢
0d

0.273a
0.193b
0.190b
0.123be
0.113¢
0d
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Vo Y i = VA CI = by N | B N FE S
(R )T ERIE B B . T £ P B0 ik B i
BRHOUCHRE, 45R L3 9. IR ER Bk
FEAE R i 2 i A (R ) IRl Eh M8 55 1
PRIEATIEANY, &S0 R (R ) B 674 A
5 2 55K 18R-X, MYW, BHH, DQW-
1. GSY-1. WYW-1, TY7, JD8, X5 ik
ZERIEAR—2, mULTLUE N, mifshtEg
() it b (2 )7 [R]— vk BE AL RR AN7E & B
AR R EFR . KEFER KERE G
TIHEEL KAy A 0 A X e T vk
R EF(R), BMEETER s R B SR T
ARFR TR DR A Pl (RO RE AR —
IV R ZF AT R 23R
3 #Zit5itie
I, BEE NaCl e 1A Mg &
HEBACTHSE SRR (R ) I & ZE8 BOFNTE 136 5K
G RAFBRE R T B, AFFER]
— R IR FEAL PR R BURTR, UL S FRIE] A
it £ AP AE 22 5 . AEYIRE A AE SR WaE T A A7
MHENREERAAS . KRNI
Kok BE R BE R e, DR ot 1 v A
FRLE— 2 Wk 2 1) Eh V75 VR A BT AT RE O Fp AR X

BRI WA, DI A
NN I () v Ak PR Sy [mlH Oy #, oE
TP AN (6] it P 1B 0 s B P o 55, i ]
(i 5 P30 55 U 4 18SR-X, MYW ., BHH,
DQW-1. GSY-1., WYW-1, TY7. JDS.
R R, FEAHIR ER MR AR, gL
PR P R RR 1 e Rl i A K R A
Tt £ A 55 1 b

ML R, fE— kT,
GIET AR | IR ZE B R AR T S LR R
H, SEAXEPLE T RIReE, R
FEANEE T B4t i ks, mER v AL
PRy R S e, SR ER A 25 Y
FPAE 180 mmol/L TR F WAL PR T B8 10,
Bl SRR B ST R, I BT R TR SR £
MRS O AR o 0, AR RV Ab
B 1S R RN S P = o s o T A 0) P2 T= U B
AUPHIAR . RZERAER, T HX R
FEERNE BAEERRAER, SR
HEPIEEIER, TR ERKZRIE
Wi, P A FRER R BE 3G, IRAR . IRZEAN
T, EEESFS R E TR, WA TE—E
SR PR ER A R, XA AR R R T

% 8 NaClphBAMEN BB L MEYETE

NaCl ¥ i TH/g
/ (mmol/L) MYW GSY-1 WYW-1  DOQW-1 BHH TY7 JD8 18R-X
0(CK) 0.015 67a  0.017 00a 0.018 67a 0.017 00a 0.020 667a 0.018 00a 0.023 00a 0.017 00a
45 0.012 33ab 0.015 33b 0.014 67b 0.015 00a 0.013 33b 0.010 33b 0.014 33b 0.012 00b
90 0.010 33be 0.012 67¢ 0.013 67b 0.011 67b 0.010 00¢ 0.011 00b 0.008 67¢ 0.010 00b
135 0.007 00c  0.008 67d 0.007 33¢ 0.007 67¢ 0.007 67¢d 0.007 00c 0.007 97¢ 0.006 67¢
180 0.005 00d  0.005 67e¢ 0.005 67¢ 0.005 00c 0.006 00d 0.005 33¢ 0.006 00c 0.006 00c
240 Oe of 0d 0d Oe 0d 0d 0d
F9 NaCl B4R B 38 & ihSemE it
Y H [EZeENER7IES i £ 2 Ok B i R Bt e JiE
fir PRIy /(mmol/L) /(mmol/L) /(mmol/L)
MYW Y=-0.258 4x+109.346 <132.92 229.67 384.47
GSY-1 Y=-0.291 6x+112.268 <127.80 213.54 350.71
WYW-1 Y=-0.322 7x+117.074 <130.38 207.85 331.81
DQW-1 Y=-0.300 6x+114.934 <132.85 216.01 349.08
BHH Y=-0.301 2x+115.312 <133.83 216.84 349.64
TY7 Y=-0.305 7x+112.183 <121.63 203.41 334.26
JD8 Y=-0.333 8x+114.819 <119.29 194.18 314.02
18R-X Y=-0.216 7x+111.246 <167.26 282.63 467.22
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