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Table 1 Name and source of material tested

AR HH AL B HIE I [H] CAE )
Variety(Line) Breeding organization Maturity Year of examination
FX11 S o [ Al B2 B iR H 01 5 o e 2 2008
Zhongshuang 11 Oil Crops Research Institude, Chinese Academy of Agricultural Sciences Mid-late-maturing
sy 5 B #
IS Ae el K 2% Huazhong Agricultural University . i . 2004
Huashuang 5 Mid-maturing
e 13 45 . . L A
Ry 7 e p Al K 2% Huazhong Agricultural University . i . 2007
Huayouza 13 Mid-late-maturing
HRT5 . N L
H,T - FHIEA A BB Qinghai Academy of Agricultural Sciences . B . 2010
Qingza 7 Extra-early-maturing
e 15 PO 28 T T = R HE I SR 5T L 2003
Deyouzao 1 Sanxingdui Rape Research Institude in Guanghan, Sichuan Early-mid-maturing
28-2010 9 HLEk

k e el K2 Huazhong Agricultural University . T .
(Line) Extra-early-maturing
il 116 e [ gl B2 B HURLE B F 5% L 2008
Zhongyou 116 Oil Crops Research Institude, Chinese Academy of Agricultural Sciences  Extra-early-maturing
g 2 % o [ Al B2 B dilURLE H BF 5 3 2001
Zhongyouza 2 Oil Crops Research Institude, Chinese Academy of Agricultural Sciences Mid-maturing
4 2% 62 . A
i e p el K 2% Huazhong Agricultural University . il X 2009
Huayouza 62 Mid-maturing
4% 7819 o = Al B2 B R H T 58 w3 2000
Zhongyouza 7819 Oil Crops Research Institude, Chinese Academy of Agricultural Sciences Mid-maturing
e 95 . A
FA S D gl K24 Huazhong Agricultural University it 2004

Huayouza 9

Mid-late-maturing

1.2 Rt

DAL . R AR AR 62, Ak 9 5 2

IS T 2010— 2011 4F 78 A v Rk R 2 3 e
AT, B o B, TR FEIENR 5 com A
Ao B HT I E bR A RO A HLT 17, 989
g/kg B ASA 16. 12 mg/kg, A A 14. 30 mg/kg.,
HRLHE 16. 96 mg/kg . HALHP 127, 98 mg/kg.

K MU 0B b, 2% R 7 R I 3 IR
HEE, NXEA 15 m®, E W% 30 T#E/hm”. &
WEATAE LA my ¢ me,o0. * sz():l. 0:0.5:0.7KH
it 2. AN [k g A B B it A 7. 5 kg/hm®,
WA CBITAE B2 50 %6 Ay 04 A 4 66 JE 480t s 58 1 IRGB
JEAE 2011 41 H 12 H L 20 %0 ZEF L ;56 2 B
JEAE 2011 4 2 7 23 H, s 1 30 %0 A HFAE . A 47
HE 4350 R PR R (% 460 NO Lt B R A5 (& 12%
PO HAH (F 60X K, 0),

DR RE, %% 101 H .10 29H 2
ANER . B 10 A 31 HEW . i 12 A 21 H
FETH . Wi E &R 270 kg/hm? , #¢ _F3R Ho 635
PR i

2) W it s ARk e Gy o P T SR FH A [
Fi At .10 A 1 HEEFP . #E 5 i3 (2010 4F 10
A 23 H) B 20mE 1 U, Bt 7 i 20 mg/L (R
OSE S Y iRy ) 300 g Bk 750 ke)

A s 4l L 180,270,360 kg/hm? 3 4Nt AR K °F
DI my ¢ mp,o. * mg,o=1.03%0.53%0.7 T B A e
it FH &= 5 A PLIE S S f , EE 0.1 500,3 000 kg/hm”’
3K 2 A& 5 AN BEE A AL 0 kg 3R
Yt 180 kg A& ;B. 0 kg Wk 270 kg 4% ;C. 0 kg
HME 360 kg 4E%;D. 1 500 kg 3PF 270 kg 4l A ;
E. 3 000 kg 30 270 kg 2l & . 2Dk 4350 4F I AL it
F. 2010 410 J1 1 H¥&RN,10 A 31 HEH .
1.3 AEREHZE

RS E 1 AN AR F GO . R FE AR
W BRSO S A 0 O ik 0 AT R 2R, RS/ IXE 30
PRI ST R PR A

2 #RE5H

21 £BFHREMBEMNBEETAER

B 18R T 2010 4F 12 A 10 HZE 2011 4E 1 H
25 HE M H EARER . H 4R AR E O, fE X —
BN, FTRE o 2 IR, 28 1 IRk ETE
12 7] 14—18 H, H#JIR A —0.02~4. 94 °C, H &A%
MR —1.39~0.41 C AR RAE B AE 12 A 16
H,2oh—2.49°C, 2N 12 H 24 HFFIHZE 1 H
24 HESH I T — BrRe SRR o 72 L ) H R AR
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% 6 TRIEAE 45 o 7S [R5 15 e X i 36 T 28 M 19 52 i F 52
16
—eo— H i The average daily temperature
14F e A H i fIGE The minimum daily temperature

JEE/C Temperature

_6 1 1 1 1 1 1 1 1 1 I L
12-10 12-13 12-16 12-19 12-22 12-25 12-28 12-31 01-03 01-06 01-09 01-12 02-03

H#(H-H) Date(Month-day)

& 1
Fig. 1

JELE — E AL TFAE—3. 85~3. 30 ‘CYLRIN . I 5I7E1 A
SH.1H12H.1H 16 Hik®| T —3.29°C.—3.85C.
—3.54 °C,
22 AELEHFETHRERRKS

DAFEEFY TSR OB, NE
2 UAEMERBFAETSEMM(OEFTNER
BRK, ARG F R AEF IR 200~218 d, F 42
THARMEE, T 110 5 BRI AT EY, 11
H 26 HEAWIAE 12 H 6 Hik AL, F HAE
W—EFEER 4 A 2 H, 05 SRP 11 54
AR AF] 218 d; AR MR (RO TERE K AE
91 R FE A b TR EE Y

Motk 2 F T 45 SR (RO A B I 4 0 . 450
Pl (RO A EFWIAE 185~194 d, FHR7 S F MR
B, 185 d, iR 7819 AW 11 54 M A
KLk #) 194 d. 455 R (RO 6 0 E K AR A T
B

2) R[] Bl R 45 dih Rl 3R i 4 09 4 - 250 I bk
. MNFR 3 AT A HAR I 1 4% Bl (R 2 i 4
TR, BEEAQ0H 1 HEERMOFMET 1 H 9 HEL IR
PH A 25 S Bl RO SR L 6. 6~11. 0, RFLLMIK
ARG 1 A 25 HIEALEMHUN2. 6~10.0; 45 5

HEHEEETHE

Change of temperature during the winter

i (RO G ECFBEAR 1.6, HhERT 522
"L S ECT [ 4.0,28-2010 2 5200 fe /)N L Gk
BALTFRE 0.4, BEFEC10 H 29 HEEMO KT 1
YR A 2% it b (R D GBI TR g 6. 2~ 8. 4, FR 2R
TR G R 5. 3~7. 1,45 dl Bl () & it HOF ¥ BEAI
0.84, Hppl 11 5 5 R 1 52 m i kK, 4
M R R 1.3 A 1. 2,8 2% 62 2 IR /N, R
MECFRE 0.5, 2 NI T LB 1, B 4% 9 3%
FH A P AT AL TR X %m0 e A G B0 5 T A
Gl A e BB e 46 5 0 L iR AR
— .
2010 4F 11 H fR T AU o o7 539 T S 1 0
AR IR, ol R AT R TR E AR LEAT
AR B 7 S EEC LA T, Mg
TSN 45l b A bR A 109 3 b 1 B A i A
% R A RBRERAT S AN CGRO BT b =
L AT UE B AR B F (GRO R TAR RN 2
SoMkEERB AR, 1A 9 HREA., RS
HER TS EANEAB M EET. R8T
153.8 cm, H ik kil 116, 28-2010, 43 4l 35 8] T
44,0.45.5 cm; MifEH4% 62 4B 5 SRR 11 5
b T MR 430 18, 6~18.8 cm.,
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Table 2 Growth stages of the tested cultivars under sowing on Oct. 1 and Oct. 29,2010
10 H 1 H# R Sowing on Oct. 1 10 H 29 H4%EF Sowing on Oct. 29
(R Fl | HIEW WAL iR e Enupt wEW WAL LA e
Variety(Line) Five leaf  Bolting  25% flo- Late flo- - Five leaf  Bolting  25% flo- Late flo- 7
. Maturity X Maturity
period stage rescence  rescence period stage rescence  rescence
28-2010 10—28 11—30 02—10 03—02 04—20 12—11 02—24 03—14 04—10 05—05
il 116
10—27 11—30 02—11 04—04 04—27 12—09 02—23 03—13 04—10 05—06
Zhongyou 116
X5 5
RS 5 10—28 12—08 03—03 04—09 05—06 12—11 02—28 03—17 04—12 05—10
Huashuang 5
il Ak 7819 ) ) .
10—28 12—08 03—07 04—09 05—03 12—09 02—25 03—18 04—17 05—12
Zhongyouza 7819
A5y 21: 13 &
i 7 10—28 12—04 03—08 04—07 05—03 12—10 02—24 03—13 04—10 05—06
Huayouza 13
2% 62 . . _
10—28 12—04 03—10 04—07 05—01 12—08 02—25 03—19 04—15 05—11
Huayouza 62
TR 15 _
10—27 11—25 02—24 03—31 04—29 12—09 02—21 03—12 04—08 05—05
Deyouzao 1
N Z‘\: 2 [=}
P2 S 10—28 11—30 03—10 04—07 04—29 12—09 02—27 03—20 04—15 05—09
Zhongyouza 2
XIS _
. 10—27 12—08 03—09 04—09 05—06 12—09 02—26 03—17 04—15 05—12
Zhongshuang 11
HH 75 Qingza7 10—26 11—05 11—26 04—02 04—18 12—09 02—14 03—01 04—09 05—03
x3 fMilEM(R)BEHRMHE
Table 3 Green leaf number of the tested cultivars in the wintering period
o Fifr s | EESRiE 116 MZ% 7819 MRihZ 135 MMM 62 W11 45
i‘ﬁ‘ﬂ‘.ﬂ? ﬂf if [H] ” ’EFWFH s s T{mf Bk 13 5 RIS R o ’EP)T 7w
Sowing Survey 2010 Zhongyou Huast R Zhongyouza  Huayouza  Huayouza D sao1 7t 48 2 Zhongshuang Qingza 7
date cime 118 uashuang 5 7819 13 62 eyouzao hongyouza 1 ingza
1H9H
| 9 10. 4 11.0 10. 2 9.4 8.8 8.8 9.4 7.2 11.0 6.6
an.
104 1H
. 1H25H
Oct. 1 THZR 9.4 8.8 8.4 7.2 7.8 8.4 5.6 9.0 2.6
Jan. 25
1H13H
JH 13 6.4 7.4 6.2 6.6 6.6 7.0 7.6 6.6 8.4 7.0
A28
1H23H
Oct. 20 1)1 5.8 6.6 5.3 5.8 5.8 6.5 6. 4 6.0 7.1 6.1
Jan. 23
x4 BEZHTHEREM(R)BZHKS
Table 4 Plant height of the tested cultivars in the wintering period sowing on Oct. 1,2010 cm
T A i [ i 16 2% 7819 Mz 62 . W11 %5
WEME - m o P gy PRSI g PR i pangen TN won
Survey . Zhongyou _ Zhongyouza " Huayouza : Zhongshuang
. Treatments 201 Huashuang 5 _ Huayouza 13 Deyouzao 1 Zhongyouza 2 Qingza 7
time 116 7819 62 11
Xf HR
. 44,0 45.5 18.8 29. 8 30.6 18.6 26.4 24.2 18.6 153.8
Control
VIO R g
Jan. 9 Spraying 22.6 44,0 15.2 23.0 28.7 11.8 21.2 13.8 17.0 142. 8
uniconazole
XJ BB
. 48.0 49.0 22.8 32.4 33.4 21.0 29.8 25.2 22.8 154.0
Control
VIV25 B g
Jan. 25 Spraying  25.6 48.0 16.8 24. 4 31.7 13.2 23.4 15.8 19.3 143.6

uniconazole
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B TR IR A 2 A ] S AR 1 A K 2212
EHE Al 22 300 0 1 3L B OB S g e K
FE B AT WE it A AL M R AL R, & R R (R fE
ITHOHZELH 25 HEIM, bk F¥8m 2.8 cm,
T W% it 475 R AR BRI 5L o 45 i Rl GO B v 7 24 488
2.2 cm, BVFE W7 %0WE 1 250 R L 2 R O A 45 o il
(FOME YA 7. 0~7. 7 cm, FEAK IR B ik 5
17.0%~17.5% . Hrs2m i K JE 28-2010,2 Ik
TR 5 SRt S 0 e Ak R EE K R R R R AR T
21. 4,22 4 cm, B AR 0E BE O 46.7% ~ 48.6%,
28-2010 R BLAL A, AL B S E Sl 116 AH Y, 7E
IR VE R Z T L B R8T R 2 e, 150 B AR AL
WA o A [ it A 1 S e R FE AR AR R 25 7
23 AREHEHEHEETIEHOZ M

MESTUEH. 10 A1 BEMGMmE. b T
AR SR GO 27 E N Hh 22 B B, Ry RS P 2 7
SEFECHAFEL, B GRFLEER™H, 104D
R CROPLIEM R M E R R, HREHECH25. 0~
82.5, IR EF RN 42. 0, MIbRHFE FHIE 2~
39, MR URFEE BT LA . 28-2010, il 116
BUIEPERCO s 0L 5 5 il 4% 7819 B Ak 13,48
ZR 62 FEIM R 1 S HUIEME A P11 S il AR
2ESPIEMEE., HTHRTSCH ALY, HL%E
PEf 22, R EARBOA S T 82, 5, HI Ja] B4R Ir Wy , £ Ak
FETE L, 2R R, 7E 10 A 29 HIE AT A
[e] it A (R0 I A0 T 0, B0 T 1 3 3l G T R R0
IR EFBIBAE 24. 2~29. 2,°F R 27, 2, MEARE
FREFEN IR SR ZHZER AR, H
XF T BRI R FE AR RORAR 14, 8, FER A E
A TS AEMRAG A AL T YR FFR RO 26. 7,
Srpl 116 A8t A% 62 55 b Ao 2, 1B R SRR I
T AR RS R BT IE AN 25

FKoWBERAE 10 H 1 HEBEAUT. 400
5 P SO il 945 25 W IS, B FE P Ok 4 L AS (] e
(OB EIRBEY 37, 2. L A Wi 09 FF A% 4. 8, I
LIS 75 B4 62 il 2 2 5 AR R OR,
KE 15%~24.2%,

FH i) o 3 O A 4 SR e I (3% 6) , 70 Ml 4 1S il 2
JIES it P 2 348 %) 3 Ak b, 7E 180~ 360 kg/hm” {5 [H]
P 18 it SR X S S BORE e AN B L AR AR 9 SR
25.0~27.5,%3MZ% 62 J 20. 0~22. 5, HiA Pl
JIE CGRGE WA B vk e Ry ke 95, LAAER % 62 RE IR

W A R L B T SR DF 1 500~3 000 kg/hm® fii %5 2 45
BORAR T 7. 0~9. 5. FEARIREZ 35, 00 ~47.5%,
RS AEEF R B SG S M RRFEFRERRZm
Table 5 Effect of different sowing date and spraying

uniconazole on freeze injury index

YR EFEH Freeze injury index

B R 10 H 1 H#EFh Sowing on Oct. 1 10 J 29 H
M 7S 2k A et 7 5
Variety(Line) A It i 25 VRt A7 2 ‘%ﬁ]
None spraying Spraying Sowing on
uniconazole uniconazole Oct. 29
28-2010 25.0 23.3 24.2
W 116
i 27.5 27.5 26.7
Zhongyou 116
»ﬂq;( =R
PR 35.0 33.3 28.3
Huashuang 5
4% 7819
i 35.0 33.3 28.3
Zhongyouza 7819
g 13 5
it 37.5 35.0 27.5
Huayouza 13
iyl 2y 62
il 6 37.5 30.0 26.7
Huayouza 62
R 15
a1 5 40.0 37.5 29.2
Deyouzao 1
Mk 2 =
25 50. 0 42.5 26.7
Zhongyouza 2
115
PRILE 50.0 47.5 27.5
Zhongshuang 11
ot 82.5 62.5 26.7
Qingza 7
F¥) Average 42.0 37.2 27.2
F6 MEAEHEEFNXEBEEEFERLLE

Table 6 Freeze injury index of different variety

with different fertilization method

i Foft Ak 7 HERE
Variety Treatment Freeze injury index

A 27.5

il 9 B 25.0
Huayouza 9 C 25.0
D 25.0

E 22.5

A 22.5

1l 2% 62 B 20.0
Huayouza 62 C 22.0
D 13.0

E 10.5

3 W #

W W] B IX 10 A 1 H B & F A
HEEFF WA 10 A (RO ZRE ™ 5H, Hyr %k 2
SR, RFE IR B E Y 25. 0~82. 5, 1428-2010,
Hh 116 BLFEME R L. 10 A 29 HE#k &4 .8
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%31 &

Iei) i o (220 B FE MR 388 0 0 o VR 5 8 025 R KL OF
¥y 27, 2, fERVHE MR 4l 5 0k B mE i 20
mg/ LI R S5, 51 FE M 00 4 = L R ) R R R
BOV-38 0 37, 2,5 Ho AR WEE 1 °F- 2 7R 5 45 B AIC 4. 8,
FRAIA RS — A ~4 CARTRL, T 545 T 52 4 v 250K [)
RS 1.6 F L A TR B 2E P R (RO gkt
B 0. 4~4.0 . Wit 4 A nae w20 A1 3 T %
W51 5 W), L AT LR T SR AR R BEAIK 7. 0~
7.7 em, FEBEEIE R ZIE i R B i S ARE LR
Ivi) il 260 A T ST FE AR Y . A ALAE GV A
o TH ST FE M I A ARAS [) Sl R AT 22 5% it AT AILAE
AL A% 62 VR HE B L BRI 35. 00 ~47. 5%,

AR E 2 NMEFB o A 1 BHA 10 A 29
FOr L &M 7E 4% (10 A 1 B &M T AT R
ZEMAR K, TEWRIE 28 d 51 NI T L IRIR T
VR R AR B R T B R AL 14, 8, L&
iz E 2R AR, Rl R R E SR 75,7
WAR AT 11 A T A BV 46 TF A6 AR TR & 28 0 1) 1
Ab T R AR T o AR AR A OR B DB 1 R K, I 3 BT 4 A R
DRI 405 A R T Ay 25 00 T, o 3 48 B0 ik 82. 55 {H 7
W46 2 T 5 LA ot b — A AIG TRL & 2 1 A R A T
B R E RS BN 26. 7, 3¢ B3 I 0 4% ] 3R A L
L FLAE BRARACE X I SR p R 5 e H R A
MASH TS24 AR & . BB I 38 2 1 o A
BT VR i T A 3 A B AT R R A il A ST
TR AR L LR E SR AT i 7 i

FL 2 A FE AP A ZE R TE T 1 O EAS 0L, o LR
R R G Bl BT € M HE P OF AN 58 A — 3 BR T 44
7 5B FE P G A A B R R v A A 62,
ol A 2 5 A Rl HE R AR . AR OB 5 5 il g
7819 fEM 1 S5 A HE T 5 R85 1 28-2010 il 116
(VR AR BOE 2 AR R A 22 AR, ik g Sk
A S [ 426 00 310 =5 Ak 1 AS [] 8 A < B B 1T A [ i
e RFIEE W R DL RA 2570, A —
SE TE i BT FEPE SR 0 5 R L A il 22 F AR I R AR
PLIE L Z IR8R . (K I A S & ol i) B 98 1k A7
B T B XA R AR T LOWER S Hedg. [EE, R
IFi) it o e AN [ o 20 45 it 1 s g b S [ o 4% A 3
rY I G A7 25 A X T 2% 62 1 R AR I B A
M Hy 116 ANBCA S0 . it A BILIE X 4 5 4
% 62 BT FEMEAE K ZE 1S e 3 000 kg/hm” Df
JIE )5 B 05 foff 4 5 4 BRI GR 9. 55 T ) — 8 i X 42

A 9 TR XS BN . PRI S AN BE ] 5 0] B — i A
PUIEME B — R B R ME I T 451t W i ad
SO AR GE A I BT L S v AR IR A R R
TR 4 THI Y B0 TE P 58 78 T AN BT TAE .

Z2 % x #
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Effect of different cultivation measures on

cold resistance of Brassica napus L.

XU Zheng-hua ZHANG Xiao-hong CHEN Xiu-bin ZHENG Hong-yu HU Li-yong

Key Laboratory of Crop Ecophysiology and Farming System in the Middle Reaches
of the Yangtze River/College of Plant Science and Technology ,
Huazhong Agricultural University sWuhan 430070 ,China

Abstract Eleven rapeseed (Brassica napus 1..) varieties were analysed for their cold resistance
with respect to different cultivation measures,such as sowing time, spraying uniconazole during seedling
growth,fertilizer types and fertilizer volume. The results showed a significant difference in the cold re-
sistance among ten varieties under the condition of early sowing (October 1st) because of the bolting and
flowering periods at a low temperature of —4-4 ‘C in overwintering period,and the freeze injury index
ranged between 25. 0 and 82. 5. Of note, the variety of zhongyoull6 and 28-2010 exhibited the highest
cold resistance among different varieties. However,no significant difference was observed among late so-
wing varieties,and all varieties exhibited less frost damage,the freeze injury index ranged between 24. 2
and 29. 2. Moreover, by spraying uniconazole during seedling growth,there was a general increase in the
cold resistance among different varieties. The average freeze injury index of different varieties was re-
duced by 4. 76. Under assortative applying with different quantities of N,P and K, no significant differ-
ence was observed among different varieties,but the use of an organic fertilizer was found to increase the
cold resistance. According to above observations,the author proposed a comprehensive report of the cul-
tivation measures of rapeseed with respect to cold resistance.

Key words Brassica napus L. ; cultivation; cold resistance; sowing time; uniconazole; fertilizer
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