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Effect of Selfing on Physiological and Biochemical Characteristics and
Cold Resistance of Winter Turnip Rape (Brassica campestris L. )

DONG Hongye,SUN Wancang” ,LIU Zigang,ZHANG Zhengli, YANG Gang,
WANG Liping, WANG Yue,ZHAO Yanning, QIAN Wu
(1 Rapeseed Engineering Research Center of Gansu Province, Lanzhou 730070, China; 2 Crop Genetic Improvement and Germ-
plasm Laboratory of Gansu Province/Gansu Provincial Key Laboratory of Arid Land Crop Sciences, Lanzhou 730070, China;3 Ag-

ronomy of Gansu Agricultural University,Lanzhou 730070, China)

Abstract:In order to know the effects of selfing on cold resistance and its physiological and biochemical
characteristics in winter turnip rape,we comprehensively studied six winter rapeseed varieties in different
ways of pollination. Results indicated that:(1)Only the content of MDA raised, SOD,CAT,POD activities
and soluble protein,free proline contents were declined compared with open-pollinated. (2) Similarly,lower
survival rates of the selfing progenies are investigated in the extremely cold condition of the northwest.
Meanwhile,all the indicators measured showed the same trend of increasing,and the most significant varia-
tion in CAT activity as well as the pre-cooling and after cooling. These conclusions indicated that self-polli-
nation could cause for depression of biochemical and physiological characterization and wintering rates in
winter turnip rape,there by possibly impacting the cold hardiness. So we should avoid geitonogamy which
arouses the negative effects in winter turnip rape breeding.
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Fig. 1 Changes of CAT,POD and SOD activities in
leaves of winter turnip rape plants with self-pollination
and open-pollination under low temperature
[ .2011lin"gan 1 bai; Il . Longyou 6; [ll. Longyou 7; [V. Longyou 8;
V. Longyou 9; VI. Yanyou 2;OB. Opening pollination before low
temperature; SB. Selfing cross before low temperature;
OA. Opening pollination after low temperature;SA. Selfing

cross after low temperature; The same as below



2280 [T A i N // M= S 34 4

BV 9 5 RS 4 2 B TR 2 457 R 2011 i
H 1A, [ 8 5 R GRO TP s A vk I S
MR ) SOD 3 PE7E B AT LA Bl 7 5 B
(128.64 U « g ! « min 1), 3 B F & T HAth 5 Fr,
HR KB BEh 8 57(126.52 U+ g ' « min '), /)
B 2B 2 57 (179.01 U« g ' « min ') ; 1M 7E &
5 LA BEvh 8 57 e (186,45 U = g !
HW HsEy 2 57(179.01 U e g ! e min '), F/D
B2 2011 I H 1 F47 (141,40 U« g ' » min '),
AR (R A ERME T E . EA R
SOD & PEFE RS AT A Pl 7 %57 2 & T A fh
Fi(125.38 U g ' e min ), HkEZE 2011 I5H 1
F17(119.99 U« g '« min "), /N JE CEH 2
57(90.61 Use g ' e min D MAEFE)G L Bl S
51 SOD 1 e (159.03 U« g !« min 1), H
W B 7 57 (147.08 U« g ' » min ), /N1
PR 9 5 (132.39 Us g ! » min '), %4h,6
A i B T AR AL B i R e SOD 1% M 75 B RS L
R TR T Bt 12, 72 % ~45. 49 %%, 3 i g B 5 K I 2
CHEYH 2 57 R /NEY S T 2011 i H 1 s T AE B Y
[ 38 S5 A AR R I A e i SOD 3% 14 s o B T AT 5
7.02%0~36. 88 % , B fie KM IE R AEIH 2 5L I
ANER B 9 57 DA RS R UL B AL AR s
A3 3G ACAERR A SOD 76 Pk B S B AR » & 1T % {1 T
36 1 oy R 25 S W A
2.2 BXWAXBELHEMAA _BSENENE
T 5 B o B AR T M2 % R
TR 3o S ALAE L P9 B (MDA J2 B il 5k 48 Ak 1) 5%
Loy S AT DL R WA ) 3 7 0 B A0 R 1Y
PR, MDA 19 F 5 0T G 6] 5 FN 20 i 3 i — o 19 105
FHo MY H MDA F . R R
MR prsEE s . B 2 v DUE MDA F i
1978 AL LA 55 b 3R 25 048 AR A 5, 6 A il R I
B 232 5 AR R MDA 5 8 W] 85 FE T 452 3 A Bk
4. 0020 ~ 72, 86% s K& 5 B 3¢ 5 A R R
MDA & & @ % & B JF 82 ok Al 10, 9396 ~
61. 49 0 5[] B Bb A8 AN [] BsF ) FF 50432 493 A AR R B 38 )
FAERE T B i) MDA & 5.6 A 5 RO I8 J2 B R
I 2 4 3 5 T R AL AR I P i) MDA & 5 #8
o B 22 e AR BAIG HL A 35 22 9 (P<<0. 05) s BRI S 6
A dh R IE R Ry R MDA B i F R R ET Y
AR 9. 42% ~76. 17 % BRI G 6 AN SRl E 3
W H MDA 7 St b R T BT A9 5 . 8 19, 0626
~51.84%, [R5 B AR TR 38 5 . A L T R

e min '),

B MR - A 385 FOAR IR 32 21 0 40 R R K

2.3 ABXMBEXRBEELEHENRBRABEZEBA NG
HEHERSENTI

2.3.1 FRAMEASE MWEMEBALIE ., 41
JHL PN AT B TR R A IR TR A
O, BIVRT i P 2 1 o I T I S MR 0 R M 1) B v T
L | = ORI R Y o g = B R ) R 7 i O
AR P IE M A Y. B 3 A W LLE
tE o BT R I TR T O R R R R R i T
HEEEEI A E R e 2. 72%
~16. 2205 B S T IR Ry AR I o (9 Rl P 2R
Ha e E ST A AR K A 3. 540 ~
19.23% fHABTG i 3 22 5 (P=>0. 05) ; [ i FL 58 R
(] B[] 5 52 B L AR R B 28 J AL R Pt v ) T i
PERR A & LIRS TR RN TS I8 2 T R A AR IR
M2 A5 AR AR e 8 T U 1 A 1 S AR T
b e T I A e e 22 S i b S AR 2011 I 1
H7 22 Sl NAR R Bl 9 4575 B S 10 AT I
HE O SR LU R UL 0 R L 10 B AR e S T A
4 i A A I R b Y R U MR AR RS R TR, 2
1 AT SR P EE .

2.3.2 HEBEBREE MWEIERFMIT .
I B2 R 2 S ARG (EL B 2] T 2 I SR 0 55 0 R A
TR S KR ER A IJFHR BRI SHY M
Ui A5G . BRHG I 20 IR AT A S AR ) e v Y —
WA AedE bR . B3, B KWL 6 A b Rl B IR FT T R
P AR AR I R e i A R O i W B RS S AR
W 0. 559 ~28. 71 %0 . B ik J5 FF 8082 b A8 Bk 0 R
o) U0 2 I A R AT S v B B e A R R
300% ~74.63% (P<C0.05) ; [a i k%A 6] B5F 8] T

20r  @mOB @SB OA HESA

NP N2l e
¥4 ¥} Materials

2 A& dn P RO TF AR ¥ F1 8 A AE Bk
I J MDA 5B 251
Fig. 2 Changes of MDA content in leaves of winter
turnip rape plants with self-pollination and

open-pollination under low temperature
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Fig. 3 Changes of soluble protein and free proline contents in leaves of winter turnip rape plants

with self-pollination and open-pollination under low temperature
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Table 1 Changes of overwintering rate of winter turnip

rape plants with self-pollination and open-pollination
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2011 I H 1 A JFilc 4% # Opening pollination 85.71b
2011 Lingan 1 bai H ¢ Selfing cross 50. 00e
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Longyou 6 3¢ Selfing cross 40, 00f
b 7 5 I ### Open pollination 33.33g
Longyou 7 {48 Selfing cross 25.00h
[ ih 8 5 JFHc#Z ¥ Open pollination 50. 00e
Longyou 8 B %8 Selfing cross 40. 00f
fewh 9 5 TFIs 8 # Open pollination 92.00a
Longyou 9 {48 Selfing cross 80. 00¢
fEh 2 5 JFilc#Z# Open pollination 90. 00a
Yanyou 2 A2 Selfing cross 66.67d

B R AN 4 308 25 8% (P<<0..05) .,
Note; Different normal letter after the data means significant difference at

0.05 level.
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