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8 OE: LUAWm 763 L tkarel, W T A RIEEHE % 5 6 &S R A SR . 45 RE D] Hlis
25 75 AR A K IR R, DAL AL SEAE = 5:2:3 SEBRFFPR - B f i, FLUORFEAL: WAL SEAL = 6:2:2 Z0BH, FEHL AL
AL = 10:0:0 AR AR, HERER T REAE, PHARE. SARREL St 20 RORHHCRISE,
RSB A R AT, M EILIE 2 T A TR E A AR 25 . BRICAIA L IE 27 s S AL K R L
FEA IR AL 2 7 SRR . PRI 3R RIS B 25 AR BT 8 Ak B, DAL AL
JEEENE =5:2:3, BEILAHTILA LI B AL = 10:0:0 ABEAZUIEHIFENE: B IL: 22N = 5:2:3. BEIEAIZENE L2 = 6:2:2. 4

JEL P 5 IR S I = 20:0:0 A3 [P AT s P F 470 e i o
KEER: AR IR Rk E
hESHES: S147.3

e TR 2 EY), B m ™ L sab o
WAL TR T B EARRAEI R W, i
AT, SAMAEARLE, FREWEE. KAG. DRI
A V-4 I U B I T340 23 ) 19 771 438, 2269, 2 200
11617 kg/hm?, 387253 55l 4 173.7%- 46.7%- 109.8%
HI68.6%, AT BV ¥ HERE XS 7= 5 (1) o1 ik 2 45 0 A
56.20%. 29.6%. 48.6% il 38.0%. Wik, HHAbIEY
AHEE, bt ) B SN SE o R 22 Bl
NETTAE B, 2 BRI 2N B4 2k 2 T
I A B G YRR B . DRIk, WSS B e A
BRSSO A R A EEE . OfF
WS, U IR A e FF i 1 S 4 g e e e e
I b3 SRS, U — DR 3 /NI
> > Y7l L i A A v SR R PR
FE S EZ BERE R0, SR e S A T
FIELASK F4Y it FEY 70 o 2 6t L 2k L DR 5 81 2 2 B
PSR Bl et HE 3 5500 it v P AR )
AN s 32 P R A L R 9 5 5 23 WSO RE T4
TR, B AR A AT RS [ 3
NEALz 28 5 20k =3 ALK 5% i 7 T H TR TE
o DRI AR50 DL e 48 D0 BT 2 A Tl SR it i e

763 MR, WFFAN ) L IR 2 e
AR AR EHNEARI 2, DAY Ak iR AL B A
SIS R R o 2 A A P S R A AR

1 MR57E%

1.1 RIEsH

TR0 AR W e A U RH T K 2 AT, A,
WL LR F ML, AN 2. 2.
AP BRI U AR S g
4 32.54g/kg. 0.784g/kg. 0.664g/kg. 31.944 g/kg-
118.95mg/kg. 3.42 mg/kg. 57.84 mg/kg. 0.17 mg/kg.
BRI SR 2 763, SRR R ZE (N
46%). FHEEREAL (P,0s 12%). FALE (K,0 60%)
ARy (B 11.3%).
1.2 It

I 8 MAbH, DUIAGICALBE 6 B, 4k
1T 7 ANASFI R I = L AL 3, 3 IRES, BE
PFUXALHES, St 24 A/NX, NXTERY 20 m* (3
T 5 m? JgSRAEIX, 15 m? X ). BT b it
JEEI4 4 N 180 kg/hm?®, P,O5 90 kg/hm?. K,0 157.5
kg/hm? 1 B 1 kg/hm?,  Fit 25 55 4 30 J7#Hk/hm?, 1

ORAETH: FHEM AR R ERIH (00509). MR E AL (2009FJ1006-3). [H 5K AR FHEIL G EIH (31071851) F 44 ke

BUBHET G BOEEIH (09K049) #tH).
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Table 1  Application patterns of N, P and K fertilizers
iSRS, AL i
FENE L L FEE i BIe 1ehe il L B 1ee
1 60% 20% 20% 100% - - - 100% - - -
2 50% 20% 30% 100% - - - 100% - - -
3 100% - - 100% - - - 100% - - -
4 50% 20% 30% 60% 20% 15% 5% 100% - - -
5 50% 20% 30% 60% 20% 20% - 100% - - -
6 50% 20% 30% 100% - - - 60% 10% 25% -
7 50% 20% 30% 100% - - - 60% 20% 20% 5%
8 (CK) - - - - - - - - - - -

[ B 30 ] — FRE v S H
1.3 BEUESME

I RIAERRAIA . B OGRIRENXCR: 10 F
SRR IR RIS 30cm), F%ZRIH A id Ak
SRR ORI H A, B SRt ER . BRI
By ARZEHIFISpR T3 eI &, B—A L
KT FE . ARZERT . 20 em AbZSRIABARE T3, Ik
P ARG SR TR RURL R
FRA SRV IARE /N X 5 AR 3 7K, AFRR K 3 g5
3 Kot e 4 25 e

IRE X 4570 2 Wbt H R Rk Ak gy
By BN, R RS R N LK =
4.5:4.5:1 [FRGHERSE G -G RE LE e . By
%45 Excel #15. H] SPSS 10.0 et #1477
FEGHT

2 ZER5HH
2.1 FREEHEEEAR T ZmE=E k=2 ER

R 2 nTLAGEH, AR EE = i 2 k8 T 2
FACF. Ho, Ltz o, FEHLEAE:
HNE AR =5:2:3 ¥ Ee A 3 STt FH PR b 2 (AR B 2, 4,
5. 6. 7) FPRL R s HOOR R T
HE = 6:2:2 f L5 40 SUTE T« A A E) AR BB — it T
MIALEE 1, PSR IS4 AR A — it P 1) Ak 3
3, AHEAEALH = K. AR bR 1, 2, 32
[0 22 e A0 T RNEIZ B AR, Ab3E 2. 4. 5 Z 2%
SAETHLE B AR, 4FE 2, 6. 7 ZIAMZERAET
PIIEIZ EAN R T7 22 iR, AbEE 1. 2. 3 2[Rl
FESIR R T BEAKE, AP 2. 4, 520 LL R AR 2,
6. 7 ZIaH R ARIAR)RE KT, UEIAAE ARG o
P AN [i] BN U 3 28 5 3XO0) 3 = P Bt (R g i ok, Tf
T AR AE IS 2 7 2R s = R IR R /s o B A
RHNEEf R A A S P R L, BN
FEZE%E (E 1. 2. 3) ZAEREE, A
HEIE 75 B A A IE 25 Ab B 2 F) 22 e AN W2 . AN AERLE
% 77 XN TORLE (1 25 e A 1L B 8 KR

R2 ZHRFERFEMREER

Table 2 Seeds yields and yield compositions of winter oilseed rape

5 H Ab3E 1 Ab3E 2 Vis: K] Lb3E 4 Ib3E 5 AbEE 6 hb3E 7 hb3E 8
kA R (A 117.53a 135.42a 64.20 b 124.40 a 140.27 a 147.47 a 155.07 a 4033 b
T AORIEL CRD 12.58 ¢ 16.55 ab 13.66 bc 15.73 ahc 17.89a 16.37 ab 15.36 abc 12.82¢

THIE (@) 5.85a 5.48 a 534a 533a 5.86 a 5342 5.62a 5.00 a
7ot (kg/hm?) 1470b 1770a 480 ¢ 1695 ab 1770a 1710 ab 1725 ab 285d

T ZTHEHBCRA] Ducan [WHH =R, [FATHUE 7 REAIR, FonZRik ] P<0.05 W#/KF, K.

2.2 FRERHEIEEAR T ZmFEEMER

R 3 A IR AL I F o 25 - PRR 0 5 45

Ro BIERATUEL, AHEEEH2ZETT AT, BAAR
ZEPEAR IR R/ HE P S H 2 5 B 2 PEAS S AR ], (HLR
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Table 3 Stem and leaf properties of oilseed rape during winter and flowering stages

A SgE| AbE 1 AbH 2 AbHE 3 AbEE 4 AbEE 5 bS] W T Ab¥E 8 (CK)
RS I (A 6.33ab 7.00a 6.48 ab 767a 6.8la 7.19a 6.71ab 529b
FRMA (em) 18.24 a 2145a  19.71a 20.14 a 2071a  18.14a  1952a 13.90 b
K58 (em) 6.90a 7.86 a 7.05a 7.76 a 7.76 a 7.00 a 7.38a 5.33b
RS Cem) 0.48 a 0.48 a 0.45 ab 0.48a 0.56 a 0.34b 0.42 ab 0.32b
BTE (@ 2.79b 3.46 ab 3.65a 359a 3.66a 2.75b 3.33ab 121c¢
BRAE] ZRHEL (A 11.27 ab 126la  11.20ab 11.57 ab 1267a 1143ab  12.38a 9.28 b
H— R TMrHE (em) 19.65b 24.62a 9.85¢ 21.06 ab 25.13a 24.27ab  24.28ab 10.52 ¢
H— R T (em) 8.57 ab 10.10a 393c 8.33a 10.30a  10.20a 9.93ab 454¢
20cm 4bZEK (em) 0.91ab 1.08a 0.56 b 0.93ab 114a 1.03a 1.02a 0.54b
FRZEH Cem) 1.13ab 1.21a 0.77b 1.07 ab 127a  112ab  117ab 0.66 b
BT (@) 29.69 b 3494ab  1547c¢ 28.02b 3879a  3026b  34.65ab 14.17¢

2.3 FREREMIEEARTZHRMHAHERAE
R 4 ATRUE I, BARG R i 2
B AR B A 25 S F) B K, HIL R E b
R R AL B 2 et . o, B
WILIALEE 2. 4. 6 MUWFERR SRR, B Ut
B2, 5. 7 MRS ER  WAEFIEUA

T A BB S RO IR — YRR N TR AR B 3 R4 3
i, HRIEARMEAEALFE (CKD, AN it AE Ak 2 (1) - A
WS 2K S A TR e R B O AR KN SRR
WA LA F g5 B Ui W kL iE 28 U7 SR i 4
RO EAA BRI, AN T ZE R = A
)5
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Table 4 Chlorophyll contents of winter oilseed rape

AE s fbFE 1 AbEE 2 AbFE 3 AbEE 4 AbFE 5 AbEE 6 AbEE 7 4bFE 8
A M4t a 0.62a 0.70 a 0.54a 0.70a 0.64a 0.73a 0.65a 0.57a
M4k b 0.20a 0.22a 0.19a 0.21a 0.20a 0.23a 0.20a 0.19a
psYins s 0.82a 0.92a 0.73a 0.92a 0.85a 0.96 a 0.86a 0.76 a
BRAE] M4k a 116a 1.15a 0.63b 113a 121a 1.13a 1.17a 0.74b
W4EE b 0.40a 0.41a 0.22b 0.41a 042a 0.40a 0.41a 0.26 b
JsliEE S 156a 157a 0.85b 154a 165a 154a 159a 1.00b
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Z (B R HE X1
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Ab, FOAh A% IR AR R RL ™ B TR B A SCHik B T
A 35 AT R YT R A A BSOR A R R R
L7 8 1R A 5% 3 T30 BRGS0 25 Mk 2K, TR
PRI RRE B WK WL, Ak
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Table 5 Correlation analysis between agronomic properties and seeds yield
EEH g K RN =5 Mtk MaFa WEFEb B4 20em4 AR MR THRE
TH o CE Ep ESiil R HL R

A 0.773* 0.670 0.792* 0.472 0.565 0.846* 0.681 0.847*

AL 0.821* 0.976**  0.966** 0.968**  0.946**  0.961**  0.969**  0.965**  0.972**

Wk 0.973**  0.721* 0.629

e * RRHRNEAE] P<0.05 /KT, ** FRoRMKMEIAR] P<0.01 BE/K T, roo=0.834, res=0.707.
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Effects of Fertilizer Application Patterns on Growth and Seeds Yield
of Winter Oilseed Rape (Brassica napus L.)

WANG Ji-yue!, SONG Hai-xing', ZHANG Ling",

ZHANG Zhen-hua?,

GUAN Chun-yun?, RONG Xiang-min*, LIU Qiang*

(1 College of Resource and Environment, Hunan Agricultural University, Changsha 410128, China;

2 National Center of Oilseed Crops Improvement, Hunan Branch, Changsha 410128, China)

Abstract:

The effects of different fertilizer application patterns on seeds yield and agronomic properties were studied using Xiang Hybrid 763

plant materials. The results showed that the effects of nitrogen (N) application pattern on growth of oilseed rape were higher, seeds yield of the

treatment proportion with basic fertilizer:seedling fertilizer:stem elongation fertilizer = 5:2:3 was the highest, followed by the treatment proportion of

6:2:2, the lowest seeds yield was 10:0:0 treatment, and the differences of seeds yield between these treatments were significant, there were similar

trends of seeds/plant, grain number/seed, green leaf number, stem diameter, maximum leaf width and length, chlorophyll content between different

treatments, while there was no significant effect of N application pattern on 1000 grains weight. The effects of phosphorous (P) and potassium (K)

fertilizer application patterns on growth of oilseed rape were less, there were no significant difference of seeds yield, yield composition and stem-leaf

traits between different P and K fertilizer application patterns. The highest seeds yield among the 8 treatments were the treatment with N basic

fertilizer:seedling fertilizer:elongation fertilizer = 5:2:3, P fertilizer and K basic fertilizer:seedling fertilizer:elongation fertilizer = 10:0:0, N basic

fertilizer:seedling fertilizer:elongation fertilizer = 5:2:3, P basic fertilizer:seedling fertilizer:elongation fertilizer = 6:2:2 and K basic fertilizer:seedling

fertilizer:elongation fertilizer = 10:0:0 respectively.
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