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HEmT, BHHEF. L FRICHE MY
FEAETE 3600 kg/hm® LA L, BHEH TFREEF 1364
kg/hm®, MEHE MR RBUAF] 1.3 kg/hm?®, B
FHIE B 1513 ke/hm* P BHAGEM T, HE
FEVABRZMARER, EMETMELEHER
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117° 10" E, W3 3.6 m) 47, %58 1 g T 1%
TR PRI R i 2 A, AR AR /K i 586.1 mm;
AR 11.6°C ; &4 H B 802810 h; 0 7E
#9203 do I, KEET O ~ 20 em
2SR . AL 1547 g/ke, 2A 115
glkg, W (P) 0.63 glkg, 4 (K) 18.56 g/ke,
ik fi & 70.52 mg/kg, A w 28.29 mg/kg, SR A
224 mg/kg, pH 8.28,
1.2 Atk

b EERIE A PESEMHE T BR
Fl—AFAE R R X070 A
1.3 it

5T 2017 ~ 2018 4FikAT, &7 PMAbH: &
W(WF), —H2(0rV), BHE T (WR),
MR (RG), BFE(SeC)., B H F+
H 2R (VWR+OrV) F1E M 7 + B ERHE
(VvR+SeC ), HRACHR 3 REAR, /NXEFL 18 m’,
BEDLHES, —H =, BME . BE. BEE £
M H2EE, EETREZREBETIOAT
T EORWBOGR SRR, BRI 45.0. 60.0.
60.0. 45.0, 30.0+22.5. 30.0+30.0 kg/hm’, & Fh )5
MK, $2IR 30 thm® BEEE A VEE, A 4pR4
KRR TEAE AT AR 2, ANHEK . 24FE 4 Arp
THJGHELGIEIER 2 ~ 3 em /NBS B E 2]+
HE10 ~ 15em L2, FFTFHRBEME LK,
L4 FEaREE SN E

ALEAEEERTRD 4 A 25 HEBGAKH 1 m®, R
SE M A R AR (20 em) AOBESERRERE, whybhE
MR T4, A PRIXHRAR B (FZONME | ARffRL
HEBAEE ), P AT BRI L3R AIAR R EEFEAE 105 CARTT
2h, T0CTFHTERRE, FERENZ (0 ~ 20em)
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1.5 W7k

HE BE FE O B R - 2 APk R Ak, SR
K,Cr,0, 2y E AR AR R 42 (TC )5 FHE L
ke 2w (TP); ILIRERENE 2% (TN);
JE IR R G BE 0 5 4 (TK ). RERRASE Sl
SEHL R 20 em )2 AR R Y B DL R
&, C. N, P, K ZEWBCEAL BT A8 X
FERME = RAR X Fi x RETYE + H L
MR X Frig x B ToE, SRR A
WM
1.6 Bk

K Excel 2010 1 SPSS 19.0 #4784 48 114
BrAGRT, A5 A B R] A 22 57 o 25k LSD 32460

2 ERESH

2.1 AR

74 B A R LR 1, T 2 e BT R,
6 MR L B AE Y rE e, Mo b 3O R E8 A W e
B W ER T AW (P<0.05), 2004 B 5 A4
Y 77 i AE 4991 ~ 7263 ke/hm® Z [a], M4
280.3% ~ 453.3%, AN, W T AL
SRARACEE, — H AP R AR e s TR
HF+ A%, B TMBLZRELAM, Y
T+ BN EESTENH T BEAMETY
T+ THZAM, 5= 8RR 2E A
=, SN, SRR A Y e AT
BN 214.4% ~ 386.9%, A f; MR AEY
B AL R (2250 ke/hm® ), BEAFERZ (2150
ke/hm® ), B FACHUM R H A - BRIk, A
1190 ke/hm’,

x1 FAELZEEH ARG THEN=ERBDEN~2 (kg/hm®)
b Hi bR AE P Hb R B A MY
e 1050 = 17d 263 = 4d 1312+ 11d
—H 4752 +27h 1900 + 14ab 6653 +32b
EBHET 3801 +23¢ 1190 + 22¢ 4991 = 10c
MR 3301 + 20c 2250 + 32a 5551 + 19¢
B 5112 +35a 2150 + 22ab 7263 + 39a
EMEHT+ A2 4000 = 22¢ 1550 + 16b 5550 + l4c
EBHET + B 4552 +33h 1650 + 25h 6202 + 53b

I RPBIONPHE + FalEE (n=3) ;5 FFIARVNG FRER 22715 5% 5K T,
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2.2 ALNBFRRE

2 F H, 65 ok I 23 4L #TC & i B
., N43.63%, WEET 2. BRER, Bt
HPMEME T+ —H2, SEHE T+ BEER
RNEE; HGETH2MENE T, “HR(EMT,
I3 41.46% FI1 41.45%, PAFEETC S EERAMK, N
404%, WEART H2MEBEMNE T, BIHE AR
TN i B & THAbAH, HREEHHE T+ A
AR, RO K 2.9%, T T 4 A B,

FUOERER, 5TH% | BHET + BELHRE
ZSARE, (HEbm TRL, BEBUEICN 1.5%.
C/N Fe i R B2 h 299, W T Hifab ¥,
EHE T ON R, ~109, BEE  FHE A
TP & i T B, AR BRA . TK
R A, O EMNE T + B, BE
TR RN, SHAbAE R 2R R B E; —H
2L EBME T, BHE T+ ZH ZAETE R
34%, ETHRERMLN, ER0E.

x2 ARELEMEFSHTHFNSE

C/N

TP (%)

TK (% )

LB TC (%) TN (%)
2 H 41.2+0.9b/38.2 + 0.9¢ 1.5+ 0.1d/15 £ 0.3d
—H 415+05b/38.0+04c  22%0.0¢/2.9 £0.5b
EBHET 41.5+0.7b/36.7+0.3d  3.8+0.1a/3.9+0.1a
ET 404+ 1.1¢/44.0 + 0.8a 24+0.1¢/1.9+0.2d
B 43.6 + 0.2a/40.0 = 0.6b 1.5+ 0.0d/2.3 + 0.6¢
EMET + A 412£06b/37.9£02¢c  2.9+0.0b/3.1+0.3b
BMET + BE 429+ 1.5ab/393+1.0b 2.3 +0.2¢/3.0 £0.0b

28.2£2.6a/21.1 £0.1a
18.7 £0.9b/13.1 £0.1¢

10.9 £0.1d/9.4 +0.2d

16.6 = 0.7b/23.2 + 0.6a
29.9 + 1.6a/17.4 + 1.0b
14.5 £0.7¢/12.2 £ 0.4c
18.6 £ 0.4b/13.1 £ 0.5¢

0.3+0.1d/0.4 +0.1c
0.4 £0.0¢/0.4 £ 0.0c

0.7 +0.0a/0.6 + 0.1ab
0.7 +0.0a/0.7 + 0.0a
0.5 +0.0¢/0.5 £ 0.1b
0.6 = 0.0b/0.5 + 0.0b
0.6 = 0.0b/0.5 + 0.1b

3.10 +0.00¢/3.10 + 0.10¢
3.40 + 0.05b/3.40 £ 0.01b

3.30 +0.09b/3.20 £ 0.01c
3.10 +0.02¢/3.10 + 0.03¢
3.70 + 0.07a/3.60 + 0.02a
3.40 £ 0.05b/3.20 £ 0.01c
3.50 + 0.01ab/3.4 + 0.02b
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I RIG HEAE YR 5 R ™= 3R B2 )

2.3 ZGNEFES BRRHIE

ML ATLUE H, A IEABRA. #E. 7R
Wi b R T A PRIAR P, A5 R A A B 1 3 2
WeHHE 1372 ~ 78.7 ke/hm® ZJ8), B2 TAb 3
B, ARG MR AT 42.8 ~ 54.2
ke/hm® Z 0], 2 2 hbPfR ey, MAE RAb BRI
T F AL BRI B R A, A 183.3 ke/hm®,
BEE T AR, ke H2, BrE T + &
FEMEMNFF+ " H 208, B3 TRAZ MR
HRH, [ S EH MG AR RA R, K5
JE b B b b SBERCREAE 20.2 ~ 25.9 kg/hm® Z 8],
B AR, T LA EEAG; MR R
W TE 6.6 ~ 16.0 keg/hm® 22 [6], 5837 25 kb P i 75
EME TR ERAR, 82 B A S O e e

H39.9 kg/hm®, B3 T HABAN L, HyOREME
T BEMEMNH T+ BELAH, B BFMNCE
32.5 kg/hm®, B TEMFEF + ZH2HTH 240,
HEREE; THET + A ZHRICE R, A
28.7 kg/hm®, 5T H 2R 2EH AR E . KL
My [ AR W AE 103.0 ~ 183.8 kg/hm® Z 1], B
AT, ARG, R AR R A
37.7 ~ 777 keg/hm® Z[8], BRI, BT
RGP AR B R, o 2614 ke/hm?,
BT HAAEE (A 2BRAN ) HkE A
WP, BEETEME A, BrE T+ B
FHAR SRR A TR A BT
PR A, O 1629 ke/hm®, 5B T+
IR LS v S I P3SN

M, ASRNEAbERA . B SRR R
FAEY RS A B, iR ER . 6
MEGNEE AR I AR S A B, BRI,
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PRI R R, SRR G A HH S R R A T PR
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2.4 ZLFAEARE T B T 3R 43 15

H I 2a ] DL, A2 HEALHE IS A & &
FART R NAL B, REIE K 8.46% ~ 46.86%, TN
HF A3 IS AR DN, FEIRE Y 2.14
me/kg, S AMAbERE] 225 B, T H LB LD
MR R, SHASGAEA R 2= R W2, —F
LR EES;, BEE, EMHEF+ A% B
T+ BELAHB IR EES . SR
b, SRACALER - S S A o g i,
I 1.49 me/kg, FRMBEEAIESN, YyikF| 5% &
TR, BMHE T + A LA SR
TERE, N514 mgke, BTEMNET + BEL

B, HERARZE (K 2b), WK 2 iTUIFEH, &
JE A B A S9OSR B, S
M3 AL 5 A AL B 25 AN 2 RSB b
PR AR R0 B BT IR 4.85 me/ke, 225
T AL I A A R S A, O 19.04 me/ke,
H5EMEF+ A= BHE T + BEFEE L
PRI 225 3, AR AL B 4 S0 RO i S
TAIRALF, HEIE R 14.70 ~ 31.87 mg/kg, —H %
WP R, SEME T+ BELHERAR
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BOBEMEMNE T+ T H AR ER R R
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2 N HR AR L e R Wy A T 3400
14992 kg/hm?®, PRI HIALIL T, 6. PRIKTE
JRiE Tra s, (HJEERdE . —H 2 AW e e
FRAE Y 55 2= e fN SR A2 R AR 4 7 i (4000 ~ 10000
ke/hm® ) FH2Y 21220 S g TR Y B R B
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h T B A SN AR AU 8] 5 0 BRAR O - e R 431
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AP SR B FE AL, HEET
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A o
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AN A S B 00 i M SR R AR I 3k 2 5 T
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BEE (28.7 ~ 39.9 kg/hm® ), MAF B IR A W
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2, R RERA,

L5 PRG B B, 4% 2 A 380 e i 40 A A
SRR N 8.46% ~ 46.86%, TIEGAA S ET
YgHain 1.49 me/ke, TIETCHLE . AR E 2
FEARR RS, U & S IR AE 14.7 ~ 31.87
mg/kg Z ], iR A LR NE VR P M e i 38 A0 i A R
J AT SO0 Fr i 0 B BRI, VAR DD R R A
B, IR SRR LN, MR T &L, B
ARORH ;s RIS H AR S i, e T AL
SRS EMPZHER B
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Study on green manure crops nutrient accumulation and effect on soil nutrients before returning in north China
ZHAO Qiu, ZHANG Xin-jian, NING Xiao-guang ( Tianjin Academy of Agricultural Sciences, Tianjin 300192 )

Abstract: Field experiments were used to study the the ecological adapt ability of winter green manure in North China.
Seven treatments including winter fallow, Orychophragmus violaceus, hairy vetch, rye, ryegrass, hairy vetch +
Orychophragmus violaceus, hairy vetch + rye were set up to analyze the nutrient accumulation and its effect on soil
nutrients before returning. The results showed that the biomass of green mature before returning was 4991 ~ 7262
kg/hm®, and the cumulative absorption of nitrogen, phosphorus and potassium was 121.5 ~ 191.4, 26.8 ~ 41.9,
and 140.7 ~ 261.5 kg/hm’, respectively, which was significantly higher than that of the winter fallow treatment.
The absorption of nitrogen in hairy vetch was the highest, and that of phosphorus and potassium in rye was the highest. The
content of soil nitrate nitrogen and available phosphorus decreased significantly, while the content of soil available potassium
increased significantly before the winter green manure returning. The results provide theoretical support for the reduction of
soil nitrogen and phosphorus leaching and potassium fixation by planting winter green manure.
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