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A EEEA AT e de it X — A = 4 K K 5% 53 IR YT RO 52 1

XA, sk A, BICE, IREMT, EUKREGS, BTN
(1. TEPEEAO R BE LIRS BB R0, 009 HEE 330200,

2. ROV A B, dEaT

100081; 3. REJLER2aqess3, BEJLE  HAS 890 -0065;
4. HERMEBREBEAO TR -5 Al X R 5T I/ AL SRAE ) 8 IR S5 R N S5 %, bt

100081 ;

HHERY:, HiF P97 810016)

B OE. /ORI TR X AR IAXT = H 2% (Orychophragmus violaceus) *ERKEE . FE WA &
BISEMA . 25KV, BIMER SE M T A Z g, B R BREMT R TR, L9 H 14 BRI

iRy, LR GA ] 20 925 kg/hm®

AL B BB NAT] 51,59, 6.95 F193.44 kg/hm®,

Fobi =57 i 1K )

667 kg/hm’ ; {HATRRAYR . B A BERE R I BT 3, RRIHR s B T A 2 A FWIIEIR , R IR
I ZAEF IR A S KN, AR AT, S IR T AR R IX A RIS R 9 H 14 H

REW: —H2; B TR, RO EE,; R RRE
XERS: 1673 -6257 (2015) 04 -0118 -05

HESES ., $55; S142 SCERFRIRAG: A

UTAFEARAR AL b DX AC /N2 1) Fof A T R R W 25 4
TRGEIN 2 /INAE — B K T A 1] — 2 2 oK o 0 A
AU, FEERIHIX BT ORI R & ZE IR
PRI, 38 0 Ay, AT P SRR AR I R E L SRR
M RTE . ERY7 4 1, AR LA AR E ik
FHE 200 3 hm?, ARG GA AR DL b, Gtk
T RURIC IR 18] A PR PR, — D7 T il 17Ok, # oK
1A ARG ATR S, 55—y h TR ) i/
M, MZITHXEFEETRRNKRIUEZE, B
25 M R SRR I T R

—H 2% ( Orychophragmus violaceus) X 251 &
3, AT FAERIE B AR R AR, 2 —Fh
SERE L ST PR AR AL — B A0 RAR
Pt BAERRNPIE, WA, CAMRE
By, T AR T 2 A A R SR PR AR
KIOFd s s i, 7EAF 4 ARSI R, et
Az, AR ARSI 6 A A 2k
B TGRS Y o T 2 HIESRIE R, T

WA BE: 2014 -07 -18; R/FMEITHE: 2014 -08 -05
HEWH. Awtnl (k) BHFLI (200803029, 201103 005);
TIVEBR R R AR A 34 (FHE4) WH (2012CQN 002),
EER: XM (1984 -), 5, ZHOSEAN, W1, B3R,
FENEGIER KA RS, E - mail: liujiad22@ 126. com,
BiLfEE. & DA, E - mail: caoweidong @ caas. cn; % B Jil,

E - mail: changxux@ sina. com,
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BFIFE LM B XUE VD | RS H A, iy
A R . BB . B DR AR
HAR S AT R eIr i, —H 2%
AR, SRR o R, BRI Rl
AR —AEER K, BEZWEY N LED
HAL A RKOREET D IR SRR
PR B SE AT, H, AR T =
FIVE 2R NS R JE T T AR Al -, R L fil A 7 30
5B A B B HATR WA C T H 22 R
WFFEAGE , PRAR SO AR AL L X A B R YCER I 1] Ay
WAV EAFFEWIAL B, BP0 — A 2 ARk
B IRl SRR, DU T 22
M DX 10 T S AR AR R P S HE RS AR

I MR

L1 g bAoA

RIS LEHEE T E RO B BE JRR 7 0 0 Sk b
AT E116°35" N39°34 gLy i o2 T Jb 45 vh i
fZs, SAbatir, KREiim4s, HARs s LA
TR SRt E A, Wy B M 2 KU, A
WS 11.9°C, 4534 H BRI ETE 2 660 h 247,
TCREWIN 183 d 247, AFERFE/KE N 554.9 mm, 6 ~8
A KAl i A BB KR 70% ~80%
1.2 a4 e A At T

TR0 H + A O+, IS R AT R
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T, HIERYFEAHACIER WAL 1,
F1 AU HIEEAREAER

A D

pH  AHLE 2% WA P T At
P (K)
(g/kg) (mg/kg) (emol/kg)
8.39 4.16 0.34 17.6 4.20 73.0 10.6

1.3 it

IRIGEE A FUHERI Y X B E RSR[5 B T 4
AFEW], 432008 4E9 A 14 H, 9 H22 H, 10
H1HMI1I0 A8 H, MK 2 m x 2 m=4m’,
R 4, FHLX A,

THERERE N2 g/mz, £, 1TIE 15 em,
T/NXAEFP 12 47, HAEE S N 90 kg/hm®, P, O
45 kg/hm’, K,0 45 kg/hm*, fEFET, 24546t
AT wE . IR A 50% AEHAEREIE, # T8
50% ANEAEZH =R A2 R R &, B, A
SIAINIRER (N 46% ) . BERES (P,0, 12% ) Fl
R (K,050% ),

1.4 JEATH KN ik

B /NXBEPLER 2 N FEFTT, TERATT (2008
E1L S H) AR, E£FFREY (2009
3 28 H) AR

TE T H 2R (2009 4E4 A 17 H) /b
DSCE A R A0 () 2 AT8ERE ) Bk M | ff o
RJG 105°C K/ 0.5 h, SOCHTFHRTHE, £ A
2R (2009 4E 6 H 3 H) AR /N X 4
10471 2%, SSlat™, geiteh+, B e, %
WAL I MR AR AL, B (P) .
BO(K) fra, HEAR TR ESIE,

1.5 HBdsibe

RIS B Excel 2003 . SPSS 16. 0 2534 34T

5115387, Origin 8. 0 FEATAEIR

2 HREHSH

2.1 R[FEHIXT —H 22 H B BRI A KA 2 i
B 1S e A R I — H 224 (2008 4F
11 A5 H) HEERAHES (2009 43 H 28 H) &

g, ATLLE W, BEERBEIIER, A=
B HE T BRI R A BRSBTS R A s, Hedk e s
WY, 4 ARG R EURIC 411 (a) | 371 (a) |
315 (b) AI117 #/m”* (¢) (IF: NEFRFER 5%
KFEFESEE, TR, 10 A 8 HIEF ) H AL
4T 9 H 14 HAY28.33% , & Sm s, 4 &
HABRAEHR J 370 (a) . 291 (b) . 140 (¢) H
29 Bi/m® (d), S5 AR E B LLEA T TR, B
By K 10.09% . 21.56% . 55.51% F1 75.32%
Hir, 9 H22 H, 10 A1 HA10 A 8 HEY 3 &Y
FRAHIOHENT T45 B R A FEAR (P <0.05),

00 kit DM
NS

wl .
(i I

200 -

100 [ %

HTEORIRLACSL (BR/m?)

09-14 09-22 10-01

A

B AEHEEM T2 A S M

. RARFES% KT S, NSERLREER,
2.2 N[EEEHIXT —H 22 A 7 a5 )

BEAEH (2009 4FE 4 H 17 H) F=HE 2
THEREAE SR SCR AR bR, &2 1]
DA, N Ref s Eid TRy 5, #pEE
TR MR T R, JF HLAS AL B 22 55 3, HL
iR DL 9 14 HEEM O RS S, 158 20 925
kg/hm?; 10 HJ5 #Fh ff 55 7= 50 R0 FRE, 10 A 1
HA 10 H 8 HiEF A& ™5 59 H 14 HAM L
IR T 63.92% F189.49% , TR =B A
ISR R, O 2% & 50 5 /K i Bl 3 014 R
AHGIna S, (HAR IR R AL/, SRR &K E
BIRKF 85%, ANaxsgm —H == 8K 5 W8 ff
BOR

10-08

R2 ARBHNZAZELBTEENRMT

%10 fEF A (kg/hm?) X (%) TR (kg/hm?) AHXS 5 (%) fif W E KR (%)
09 - 14 20 925 +1 420 a 100. 00 2915 £244 a 100. 00 86.06 +0.97 b
09 -22 16 744 £2 882 b 80. 02 2028 +181 b 69. 54 87.77 £1.00 a
10 -01 7550 £2 072 ¢ 36. 08 884 +251 ¢ 30. 32 88.32+0.82 a
10 -08 2200 +1 098 d 10. 51 269 +155 d 9.23 88.08 +0.90 a
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2.3 AN[FEEEIIX A 2= BAC SR E A R
1) 5% )

HERFE AN — A 2203500 & i R E &7 A
—ERW (£3), MFEFTERNG, FEEFHDY
iR, “H2MA, B EWEEH LI g,
JFHAAA A 22 R B, 9 A 14 HEEFAREARE .
B &R N 1.72% F0.23% , S5ZH )G 3 M E
Wi R & BRI T 47.23% . 91.34% H
129. 44% , BEERARKIG I T 52.38% | 91. 18% F
145.31% , X RER A HERFE IS B = A = A
B A AN RESR | R 7 A R ) ] 2= AR
AGEAE, MMRESR/N, FRRIA N 53R 0 K15 8] 7855
Bk, SE. BRI, SRR E

TR, TREES, "R T R F IR
3R R AT P A [ T 3 S

IR BRI, MERFMMIER, —H=
B, B, A BRI R R B, B9 H
14 Hi#EF 59 H 22 HEEMIA ., BRI ET R
25, JEE A Y TR 1Y 95.35% F1199.29% ;
M 10 AR A, BB EN BRI, 01 H
10 A8 HEMMARHESHAMHYTIA 14 H
FERNIY 56. 31% F1120. 28% , B EFE /3 HIHSEF 9
H 14 HIEFHY 51.35% F114.93% , #E14ER £
TH M R BRI, 9 A 14 HiBF R R
FUR AT 1L 93. 44 kg/hm?®, Ji7 3 DNEIIK KA S T &
1) 67.36% . 29.59% F18.55%

R3 FREBEHN_AZELHFSSENRRENZ N

FOEH (%)

F BRUE (kg/hm?)

]

N P K N P K
09 -14 1.72+0.07 d 0.23 +0.06 d 3.21+0.15 a 51.59 +1.06 a 6.95+0.90 a 93.44 +4.68 a
09 -22 2.54 +0.16 ¢ 0.35+0.05 ¢ 3.33£0.25 a 49.19 +2.21 a 6.90+0.43 a 67.36 +6.31 b
10 -01 3.30+0.12 b 0.44 +0.04 b 3.36 £0. 14 a 29.05+7.55 b 3.88x1.17b 29.59 +8.00 ¢
10 -08 3.96 £0.17 a 0.56 £0.09 a 3.23£0.14 a 10. 46 £5.56 ¢ 1.45+0.68 ¢ 8.55+4.48 d

2.4 N[EEHEHIXT —H 22 BRI AE ) A

4 SRR FRE I 0 2= A (2009 4F 6
A3 H) EWEism, fJLES, 9 A 14 HEE
PR A= i e, FLRDF | RS FEADLE AR W i 43 S
IKF| 667, 6 581 Fl 7 248 keg/hm?®, %G IR 23 &
WM H A= N, 19 H 22 HIEM 59
H 14 HIEFMA L 2Z S AW E, M 10 7 #%F 5
FrrEs P ERE, AT, LI10 A1 HiE
FRE IS AR 1 B i iy, X2 B T AEWGREE, 9 A 4%
FIER 7 22 B BB, 8 AL BF 2 1 B 43 Fh T
Bk,

F4 FRBHN=ALHRBBEENEHBN

, Pl A h BAEYE R
i (kg/hm®) (kg/hm?) (kg/hm?) (%)
09 -14 667 £43 a 6581 £285a 7248 £265 a 9.2
09 -22 618 £57 a 6395 +524a 7013 +£551 a 8.8
10 -01 402 +83 b 3167894 b 3569 +971 b 11.3
10 -08 259 +68 ¢ 2835+431b 3094 +494 b 8.4

2.5 AR A 22 YR R
R AR H 22 BT RS AT Y R
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EEATE—ERW (RS5) . ZHERMTRA
TEAREREPHER A EmEE, 9 H 14 HiEF
R PR S RRIE, N3.27%, BFEMET 10 A1
HF 10 H 8 HIEF bR, Fi 5% 3 o WA Bl 425 0]
HERM AR e, HA AR TR EXE R, &
IR A S AL, Z2RADE, BANA S
WA AT, 9 AREFI MR HA S R ERT
10 36 Fi b 2 5 B 55k VO Bl 2 475 300 104 9 38 32 3 T
fs BEELL9 H 22 HEER b, A% 2.86% ,
510 H 8 HiEf 2R B, HE&0mn xR
ENTE N
2.6 AN[FEEEIXT —H 2Z BRI SRR Y 5 )
E(RINE R G = e U Ra ol = | DRl o DA 13
R, IWF6 v LA, Wkt = H 22 B RS FF & K
OB 2 A, 9 HIEFMMFF & KkE D%
KT 10 AR, Fr&KEBASPIHAE, 3
P e A7 A B A AT B I ) 2 R AR, F
H, BEEFRWAMER, —H /TR ELESR
W, TAREMITh LI A 14 B TRE
1.57 ¢ Wi, BRHE & BBCR B A7 I E 2R AR
SEA
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#5 FREEHYZAZEBEHFSSENZM (%)
T R
]
N P K N P K
09 - 14 3.27+0.35b 0.42 +0.03 a 1.11 £0.06 a 1.00£0.14 b 0.06 +0.01 ¢ 2.53 +£0.48 ab
09 -22 3.51 £0.08 ab 0.37£0.02 a 1.10 £0.04 a 0.97£0.19 b 0.09 £0.01 b 2.86 £0.31 a
10 -01 3.70 £0. 16 a 0.37 £0.06 a 1.10 £0.08 a 1.29 £0.01 a 0.10+£0.02 b 2.53 +£0.08 ab
10 - 08 3.68 +0.16 a 0.35+0.04 a 1.12 £0.08 a 1.22 +0.03 a 0.12+0.01 a 2.15+£0.20 b

FRo6 AREEEAX B ZUERE A E R

W RATEAKE (%) FhTEKE (%) THRE (g)
09-14  17.95+0.91 b 3.28+0.27 b 1.57+0.07 a
09-22  17.50+6.20 b 3.730.42 b 1.35+0.07 b
10-01  32.60+2.74 a 6.16+1.06 a 1.32+0.06 b
10-08  29.10+3.62 a 6.57+0.85 a 1.26 +0.03 b

3 Wit 5%ie

3.1 R T H 2 AR EF N

TR AR e U A AR — 4, TR LA I
ALV, AR A A T A AR B
Bl SCHEE AR AR 45 R 0T LUF i, 53
RN A 2 IO B, JUHORTE 10 H L
JERERT, AR T 9 A R R R, X2
SRR\ S O N A P W B U (A A 1 R U )
FZFRE, WARTAAAR AR, Stk
AR, BRI, HETR R R
R FE 1 SR 08 s 2 5 i 2] 45 4 1 ik
ZARBL, HEACHT = 0°C 1y B A A 10 g £ ARG
SRR AR B O G D R, AR, #
AR R T O Z2AATTG, 9 H 14 H iy
AHS RO R B AR, B AT R
90% , BEHREWIEIR, = H 2GR E W T
W, I HLR iR MO OR

AR A MO IR R B, R
R 2 FEAEY AT AR REIR . ARBFTEdA 2R
SR BEARIAI I B, WAk ] Al AR
4, AEMRIE/N, HRRIRNBOE BRI RSB S0
R, WOERGE, AERAFENR TR A2,
WA B AT A M T 22 A R R,
ESUIWSE I R L USRI REw S €S T T i B TG ER Y
&, JFH, #MERFEUIG 2R B IR 20 1 R 1 1Y
B UKBE T AR R, M AE AR,
WS AR RE T — H 22 7=

3.2 FEWIXZH 227 i R VRSSO 5

SNEVEY— N Y B A R . 3R i
B, FRor BRERK 5 FEEYAEF NG B
B AR A K AT T AR 2 6 PR i AR B A
o, MARTFSRRIEE R TLIE T, 9 H 14 HEEMK
T EAR A I P 1] 58 20 925 kg/hm®, R
e, HRaaeS—matiBEmiy™, 2. M
B BREEOR, R RS IEE Y A Bk (H
&R 2 I 3 AR — H 22 e IRy 974 BB,
PL10 H 1 H BB AR, i, —H 28
R ARXRAG, ST LA TRH R R I 07 3 224 344 it gl HES LA
KB IR, A 22 H wRAE RSO, i
THELASAS, Mg MmasEcs ., ARFsRd, —H =
R FR T 77 BT 5K 667 kg/hm? | 5% 4]
AH AT —E B AL, SEBRAR 7™ /Nl B8 ol YD
ATV KR A FH AR T 2L, JF L H 2R &
Iz, BARENETEME,

FEARTE DR = H 22 FIE B A SR IR, Xk
A= AT RS R R AR A LA R L, Y
R AR 7= R A A2 WS FAGAE . AR F A AR A5 B0
%, BN ST & B, BIAE AR A B A EUKF
(120 kg/hm®) Bf, —ZFAEWERKEAH 20.9% ~
48. 4% WA ZRE T 0 ~100 em 2, MisLprdg =
PR SF- 247t 28 U 1R 35 256 kg/hm? ; FR 545 P SE
KRB, FRRLVEYHEAT b T 7 55 TT AR G A AIG 1 v i
SRMERE, Fitk, EWBCGEREE A =, Bl
AR R B RRFEFR A 24K, T
RERMEA ; CATRIF = H 226 3 5y ik R SFe
oy R TEREARIR N, FEUAEBRAE T =EY
KA, RIS B M 7 55 . D IR |k
kSRS
3.3 ARAUHBIX —H LA A0 B R R

ARMFFE LA L X B ORISR G R A — H 2% R
HIERIRE T 4 MBI, B8RO0 THIx —H 24E
KET . RIS a5 2 7 H 52, 451K
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Jeat: FEgOL R

Effects of sowing date on growth and nutrient uptake of Orychophragmus violaceus in North China

LIU Jia', ZHANG Jie*,
izer & Resources and Environment Institute ,
ate School of Chinese Academy of Agricultural Sciences,
Kagoshima Japan 890 —0065; 4.
Science/Key Laboratory of Plant Nutrition and Fertilizer,
Xining Qinghai 810016)

Abstract: Plot experiments were carried out to study the effects of sowing date on growth,

Orychophragmus violaceus.

QIN Wen-jing', XU Chang-xu'*, SHIMIZU Katsuyoshi *,
Jiangxi Academy of Agricultural Sciences,

Beijing 100081 ;

Ministry of Agriculture,

Results showed that the emergence and over-wintering number,

CAO Wei-dong'’* (1. Soil and Fertil-
Nanchang Jiangxi 330200; 2. Gradu-

3. Faculty of Agriculture, Kagoshima University,

Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural

Beijing 100081; 5. Qinghai University,

nutrient absorption and yield of

nutrient accumulations and yield

were decreased significantly by sowing delayed. Sowing date on September 14" | the fresh yield, N, P, K accumulations and

seed yield were maximums,

straw increased as the sowing date postponed. Late sowing could delay the growth period of Orychophragmus violaceus.

the experimental conditions,

Key words: Orychophragmus violaceus;
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sowing date; yield;

September 14" was the best sowing date.

nutrient content;

reached 20 925, 51.59, 6.95, 93.44 and 667 kg/hm’ respectively. But N and P contents of

Under

nutrient accumulation





