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%30%

106°39’, Jb 4 37°49’ ~ 39°23' 2 [a], oy # Al v B [
K, BHR1000m L, L LR BHERE, HEE
ROBERKX BAEHESHE EXEHSE ST ~
IC,EMEKET 4~9 AXKTETFT I0CHBEN
3200C ~3 400°C, K7W 164 d, EHFEKE 180 ~
200 mm, ZX R F5I AEX AR, UF#E L
hE,ME ERAKEZKIEY X S E R
i 85% , AR KA FH R BAK , BEIE A B 20% , BUAE 30%
AR, KBH#EKA 15~ 138K, 2AEL, BHEE
BAKRMEKL 10% ~20%
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HBHBSE*
ARBUNEEERFINE, KRBT HENE F

2.1

INE/KRE FANE - HRFNE - KARFNE -

AR FBNE-FU LPME-FL . EX KK,
BNE-ME LENE- KB EPE-HELRFH
PR, EHBEMERKET MELEDL
A EHHTAME, RREETERREY, L
I H 0.534 hm?, /DX B AR 80 m? , {R 747 0.5 m, X%
RABIWKART, EEEARNFEEDE KR,
Xt 0 ~ 30 ¢cm .30 ~ 60 cm .60 ~ 90 cm .90 ~ 120 cm + 2
LEAMEBHTIE , FE L FER EmssKRE 0~ 120
em tE2FH Mg, B 5 NEASREDZE
F a2 MesiRAARBIWTE, I
BURBEY SRR RBCR, RIAAK: TEHK
BERPE = EVERKHEGEESE + a1 LB A%
SE-WRETHEAHSHE - FORKEAHRLE,
#E— i B R A BB T
2.2 BARER

B A% H 666.7 m® Hi 3 000 kg BHRKH
PLAE U AE

LA R B pkg)
Soil total nitrogen

Z/NEEFAFTE 666.7 m* A PLAE 3 000 kg
TR 50 kg, —4 25 kg BURKIE,I0 H20 B ER
BIRE S kg/666.7Tm*, B4E 3 A 5 H AR RTHE
BHKE 10.6 kg/666.7m*,4 A 20 HEHIEIRK 6.2
kg/666.7m’ '

Z/NEHEE 11 A 20 HEAK—WK, HEKE 140
/666, Tm®, B4 4 A 20 B4 468 # K 130
m*/666.7m*,5 A 20 H 4548 IE# K 130 m*/666. T,
L F R /NEEKE 300 ~ 400 m*/666.Tm’,

2R A K SIS AT A 666.7 m” i 4 50 kg,7
H 10 BEAKBIRHEHAERE 10 kg,8 AKERE
(N)5 kgo

H/PE/EXKE 666.7 m* E 10 kg i BE M5 40
kg MUK B, /hE B4 666.7 m® B R £ 10 ke, K
— R B WLBRE S kg, BK—K, EXE I 666.7
n’BIKEK 10 kg, K — K, KW OBBERE 15
kg, #EXK—&K,

EERGREREEMNENE, EREMVIE
R4 666.7 m® HE bR & 10 kg, I B R4S 20 kg, B AL &
666.7 m® JR & 10 kgo -

K/NE - KRE:AEFHTE 666.7 m® i 3 000 kg
BAEIE, /X3 A S BEM,7 A 15 B,
EKk4R 22008 ERKE4H20HEM,10A
PEPOR,ENEEMEN AR THA 24 HBHR,. K
HXTR 24 HEM, 10 ARKR, £PELZHEHE
KETHS B, 10 APAHRIK,
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0~120em 2HEWHA 1,
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~—— %X Maize

—5— % /b % Winter wheat

--X--- K KiRice

~—— {5 /|s 7Z-% I Spring wheat-cucumber

~@— {r/ %-N1'1 % Spring wheat-Chinese cabbage
~—+— {+/h &/ A v Spring wheat/soybean

—a— {{ /| - 3 Spring wheat-selery

3.1

—am— {1/ F- i " Spring wheat-silage
~=O~- % /- & Winter wheat-sillage

Fi 1 Date(M-d)

~F- %/ F-KE Winter wheat-rice
-=A-- % /s Z-iili % Winter wheat-o1il sunflower
—— {7 %/ kXK Spring wheavmaize

1 NAHBREKPELRO~120cm S HMBEL

Fig.1 Total nitrogen of soil depth from Ocm to 120 c¢m variation with time for differient patterns



F2H

MBRALE ETRBENTEIIHEX 3 MHEERBRFELH 3

mE 1 FHEREMBEESE2EAENE
e AMEHBEEREKR, SERESAI0HER
A—-E¥, ENATHENELTFHER, RER
ERE T HEEAETRN0.6~0.7 g/kgo EGEFF
AR EPLASEARVE, HEEO.7
~1.2gkg. EOATHAIBAT KEMIERFEEE
-KHX EZ-AFRX FE/KG FE-FL &
#-HUAH—HEEE1.0~1.2 g/kg Z[0], &/NE
B+ ESEABEERX0.6~08 gkge£H.E8 A
R TRME L HRRE, TR TBAF, &NE
-HENERLIEASERREYE, L ERHR
BIE,BMEEWHEFREEO0.15~0.8 g/kgo £/D

e '@

FRAKGHTFARERR, L RLEBRA®. £hE
-KBEAEHNESEEEA05~1.0g/kg
BN, EXREHRKAEAFFTER.EME-FRK
HIAPAMBERLIEFLASHEEARAL, A&
BEA 2ARHWRREE, BNE - AR &NE
-FE ANE - KB LMK - HEXNEMK O~
120cm + P LBIHHERAR, AHRBEL/NE -
N '
3.2 AEERITHESHSBHTERL

TEFH e EESERERA T RERER
thASMELESRET AR B EREK
F,+ 4 0~120 cm 285K F A 2,

—e— {r/ Z Spring wheat
—8— K Maize

—A— % /% Winter wheat
--3~- K FiRice

"
%2 .
’;;—; os | ‘TAN' "? o Z —3— {r /s %-% IR Spring wheat-cucumber
HS ° %4 R /“\ X _@— {r/h Z-Al1 % Spring wheat-Chinese cabbage

= . 4 " ~
i%;- 0.6 g "l///'.k\\‘ ,’7}}\{ e Ay /N F N 02 Spring wheat/soybean
=E A SR IM L G AR .
=2 3R /4 NN BN —a— {x/) % it % Spring wheat-selery
— s s g /e ~ T 4

3 04 + A /I ) ‘A- \A- . 8 —wo— {5/ Z- " Spring wheat-silage

02 \‘ﬁ/ \ﬁ =K =& K- 7% Winter wheat-sillage
--O-- %/ L- KK Winter wheat-rice
0 ' 1 ) i 1 f 1 1 I ! I 1 j ) L
N s © o N N = %o =il %% Winter wheat-otll sunflower
N QD Q Q
A ; S A s M NE Ok ,
X XK I FEF FEF N F S —3— {r ) %/ I. K Spring wheat/maize
1118 Date(M-d)

2 HFERX0~120cm 1IN BIRMEER EEX

Fig.2 Total phosphorus of soil depth from 0 cm to 120 em variation with time for differient patterns

A2 TRAE:2EFHN, FAEREL
BPEBRENTAEXR, FPE-HRNBEME-K
B¥ BNE/KE . FBNE FPE-BFUERTH
MBHEMKBEESE — R A, L ERSTEE 0.6~
13g/ke 2, BPMEAAKETVEHE TFHERX
fEYEE, LREREHERS AR NZHE
e EHE, M0.6 g/kg 8| 1.2 ¢/kg, E7 AKEA L
WMEBRE —E 7£0.4~0.9 g/kg Z 1], ANE
AMAFBERBERERKFLE, EXTFLEEL, &
MMEHEHARSBETHERERAK, BNEEMAFX
MEMLHEERER B AKFRME, W L ELB
AW, &/PE-F KNE - H0E L/D
E-KBEBMEEHANSHAERANRIKE,
RRRAR/IE - W RIFE0.2~0.8 g/kg iEh

4 AEAEEX R BT R H o i

EHRATRALIBREREARRARTH
AREATHENEYRE L RPEAREAR
FLEMTEREIRPARKENASBOBRRS

4.1

A, £1 X2 40MERT HEXE a7 Fd s
I BAFEREEBMNBAEFEXR,

B 1 AT LUS I A F AR, R EERE R
A5 A AL O 1 B BB T LA 80 R I s v R 3
B OM&/NE-MEE0~60 cm SXFEEAMA,
0~30cem 2, FHIE/ KE FNME-FEHL/ND
F - KBEEBGRE L WP AR E & X R, 2
% 482.7 kg/hm?,539.6 kg/hm’® 1 527.8 kg/hm?,
SR EP AT RHRHAR30~60 cm LELX
INE - KBERFENIE/ ARG TEPRAORE BBIK,
AKEABTWEMANTREGEEAEXTRER
RAEY 2 5t BB 90 ~ 120 ecm W BB 85,
HET AR EEN 169.1 kg/hm”, 53 BIEZIT, M
BEEX T PMEAMEXRBMETFPENFSIERES
HEF,90~120cm EERARK. BBRREED/D
ERM XM AN EERHEE 0~ 30 cm; F
ANBHREBELNIE - KBUELREARBER
&, & 573.8 kg/hm?, F /N E/K G 8 H 566.25
kg/hm’ ’
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Table 1 Total nitrogen variation in differient soil depth
0-30cm + B2 30 ~ 60 cm 12 60~90 cm 12 90~ 120 em T /2
R 0 ~ 30 cm soil depth 30 ~ 60 cm soil depth 60 ~ 90 cm soil depth 90 ~ 120 cm soil depth
Cropping pattern 5 1 s 0 HoR i B it B
Before After Before After Before After Before After
planting harvesting planting harvesting planting harvesting planting harvesting
HhE Spring wheat 1012 1295.9 782.4 1175.9 644.7 661.8 227.2 147.8
E X Maize 1012 1236.3 782.4 1143.7 644.7 657.2 227.2 170.6
& /¥ Winter wheat 1012 1331.4 782.4 1186.9 644.7 648.3 227.2 109.8
K #8 Rice 1012 1013.5 782.4 1025.4 644.7 643.2 227.2 261.1
H#hE-HR
Spring wheat — cucumber 1012 833.3 782.4 925.7 644.7 624.0 227.2 322.4
whE-XAR
Spring wheat ~ Chinese cabbage 1012 945.4 782.4 990.2 644.7 640.9 227.2 291.7
BINE/ KT
Spring wheat/soybean 1012 482.7 782.4 792.1 644.7 627.4 227.2 362.8
BEhE-FE
Spring wheat — selery 1012 630.3 782.4 828.8 644.7 633.2 227.2 437.7
h
#/.I\i -?t. 1012 539.6 782.4 785.0 644.7 636.4 227.2 487.8
Spring wheat - silage
Q.I]\i - #e R 1012 765.3 782.4 893.0 644.7 626.7 227.2 360.4
Winter wheat — sillage
Q./]\i -k . 1012 527.8 782.4 772.1 644.7 672.5 227.2 322.8
Winter wheat - rice
£ -
\.,l\i Wiz . 1012 1159.5 782.4 1092.0 644.7 630.6 227.2 169.1
Winter wheat - oill sunflower
BRI TR 1012 171.9 782.4 1093.0 644.7 620.0 227.2 147.1

Spring wheat/maize

%2 HHKX0~120 cm BEFENHE (kg/hm?)
Table 2 Nitrogen equibilrium of 0 ~ 120 cm soil depth in differient patterns

MR ﬂﬁ‘wﬁa l&fég}ﬁﬁ ﬁﬁ?(i f’mﬂ&{&ﬂﬁ ?M:ﬁ(ﬁt
Cropping pattern Total mtrog.en Total mtrogt.zn Total m'trogen Total nitrogen Total nitrogen

before planting after harvesting applied absorbed by crops flow away
#/NF Spring wheat 2666.3 2647.3 225 206 38.0
EX Maize 2666.3 2628.6 360 341 56.7
&K /ME Winter wheat 2666.3 2593.2 204 185 92.1
K Rice 2666.3 2572.8 231 212 112.5
# /% — ¥R Spring wheat — cucumber 2666.3 2496. 1 225 325 70.2
#F /& - KEAF Spring wheat - Chinese cabbage 2666.3 2563.7 225 300 27.6
% /N¥ /K G Spring wheat/soybean 2666.3 2509.7 225 315 66.6
2 /\%E - F 3 Spring wheat - selery 2666.3 2532.9 225 325 33.4
#/N% - B Spring wheat ~ silage 2666.3 2545.6 225 314 31.7
& /N# - X Winter wheat - sillage 2666.3 2506.8 204 325 - 38.5
& /% - KB Winter wheat - rice 2666.3 2489.8 339 439 76.5
& /N%E - % Winter wheat - oill sunflower 2666.3 2522.2 204 309 39.1
/v %E/E XK Spring wheat/maize 2666.3 2480.1 225 322 §9.2

MR 2OBBETLIBL LK - KBRKE
TRIRBENBEAREER, HRAEAWKE

THATBYE TR, AN REEY LNE -

R &E - KBHLNE - WEREERR, |

PENE - KFERBE N 439 kg/hm’, E R LA K
HERRHIN KBB4 5 R 27.6 kg/hm® F1 33.4
keg/hm’ , B AE K Rk BB £ 112.5 kg/hm?, & /)
% - KBURE LB E R ERAKN 2 489.8 kg/hn?,
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NMLF BFRISEMTES I HEX 13 HAHEES AT ELT 5

EXHEAME EFHARRNASEREEZH
439 kg/hn’  (HREF KB BEE N 76.5 kg/hm?, £ B
RFEHBKEET KRALZELXREF - EERERL
BREABENHAEKXA TR IE - FE LD
- KBHE/NE - WE,

- 4.2 BEHEARRLIBEXREHBRBETH

ARHEXT RS Rk P B Bt R
FLEMMBERLIEPAREENBEEROBARE
AR, R3IMER4DHERT HEKX B afolk s
TRAFREKRESHRBHRRLELR,

%3 SAEALMARAEXRL¥%R (kg/h’)
Table 3  Phosphorus equibilrium of 0120cm soil depth in differient patterns

0~30cm +/2 30~60 cm L2 60~90 em +. /2 90~120cm 1/2
S 0 ~ 30 ¢m soil depth 30 ~ 60 cm soil depth 60 ~ 90 cm soil depth 90 ~ 120 cm soil depth
. Cropping pattern P BE i R wa WE il s
Before After Before After Before After Before After
planting harvesting planting harvesting planting harvesting planting harvesting

# /% Spring wheat 562.5 757.3 820.5 967.5 611.2 593.625 364.2 369.8
EXK Maize 562.5 815.7 820.5 995.5 611.2 591.325 364.2 337.1
& /% Winter wheat 562.5 683.3 820.5 928.8 611.2 590.35 364.2 401.9
7K Rice 562.5 254.7 820.5 714.2 611.2 589.6 364.2 615.1
#f.]\ﬁ-ﬁﬂl 562.5 952.9 820.5 1061.7 611.2 586.4 364.2 261.2
Spring wheat — cucumber
#hE-KAXK
Spring wheat — Chinese cabbage 562.5 705.5 820.5 937.3 611.2 585.175 364.2 383.0
BAE/RG 562.5 389.6 820.5 774.0 611.2 574.3 364.2 524.7
Spring wheat/ soybean
k- R 562.5 892.3 820.5 1024.5 611.2 572.75 364.2 271.0
Spring wheat - selery
#{]\E_ﬁt, 562.5 568.8 820.5 863.1 611.2 573.425 364.2 433.7
Spring wheat — silage
g_ll\i - W . 562.5 502.2 820.5 828.9 611.2 571.675 364.2 464.4
Winter wheat - sillage
L3 -
‘_/]\i ol . 562.5 434.4 820.5 793.8 611.2 569.1 364.2 494.5
Winter wheat ~ rice .
£ -
‘_/l\i % . 562.5 1086.3 820.5 1127.7 . 611.2 585.125 364.2 192.5
Winter wheat - oill sunflower
BAE/EX 562.5 705.5 820.5 941.5 611.2 593.5 364.2 395.5

Spring wheat/ maize

B3R 3 [ LAG A T 8E, RAERAE
BARHEED AT LUA SR P R R
BORENNAEEDRRE L REAHME X, L%
BERBES., BEKE . HNE/KE LNEKE
Xt 0~ 30 cm B ERYCRE L, 551K 254.7 kg/hm?
389.6 kg/hm’ 1434 .4 kg/hm’, LR EEY MK
KXt 0 ~30 cm B A — B, HYIRIF 90 ~ 120 cm
TREHMBEEREEMREMREEY L BRE
BEAT — & e, R HK TS 90 ~ 12 em BESR FA B O 261.2
kg/hm® #1271.0 kg/hn? , W 5h , & /N5 - T 25 3%¢ 90 ~
120 cm + JZ B W B AT F AL &K, H192.5
kg/hm?, 4% B P : REA BRI + 18 B M3 W A i
BANENE/ KRG BINE-FL &N E -FE
ZNE - KBEHLNE - 3%,

B% 4 A5 BREIES  HAFHEXT DK
FrBEBBETFENIE/ TR, &ME - KBH
2276.4 kg/hm® , & /N % - FH X 2 286.7 kg/hm?, F /)
E-HF¥2291.0 kg/hm?, HEPHFE - FI: 2 293.7
kg/hm? , & /NFE/KE 2 297.2 kg/hm®, LA | 5 FfE
R REBE R, HP&NE - KBEEEY
I BE B B 55 9 216 kg/hm? s WUHR 5 8% I K & B /)
RIRFNE - FE 0.4 kg/hm?, B FKRERIM%E +
BB KRBT 1.0 kg/hm® #1 0.9 kg/hm?, H4
RE FEEAERATHAXRENA AR TFNE
ZNE - KB &NE-BE FME-FE, XL
MEAANRELROHIRE, HPEPE-X
BAPME-MEBRRIRED,
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%4 HBRX0~120 om BRFHEK (kg/hr’)
Table 4 Phosphorous equibilrium of 0120cm soil depth in different patterns

PR Fuj o [ 4S8 -2 T 3% 1 1R W ¢ i ok e
Cropping patter Total phnsph({rous Total phospho'rous Total ph0§phorous Total phosphorous  Total phosphorous

before planting after harvesting applied absorbed by crops flow away
/% Spring wheat 2358.4 2374.5 90 73 0.9
EXK Maize 2358.4 2365.3 120 112 1.1
&/NE Winter wheat 2358.4 2361 .4 90 86 1.0
K8 Rice 2358.4 2358.4 120 119 ‘ 1.0
# /I # - #IL Spring wheat - cucumber 2358.4 2345.6 120 132 0.8
F /N - KH ¥ Spring wheat - Chinese cabbage 2358.4 2340.7 120 137 0.7
# /& /KE Spring wheat/soybean 2358.4 2297.2 150 210 1.2
#H/NE - Fr ¥ Spring wheat - selery 2358.4 2291.0 120 187 0.4
F /K - HE Spring wheat - silage 2358.4 2293.7 120 184 0.7
£ /hFE - HRY Winter wheat - sillage 2358.4 2286.7 120 191 0.7
K /NFE - KFE Winter wheat — rice 2358.4 2276.4 135 216 1.0
& /NF ~ 7% Winter wheat - oill sunflower 2358.4 2340.5 120 137 0.9
#/1N\%/ £ K Spring wheat/ maize 2358.4 2374.0 210 193 1.4

5 #EXPPEFEHRERELRTE
iR
NEHBNERFBREAAMNERBY . T8

ﬁﬁ*ﬂﬁi@ﬁiﬂ‘lo M A R /N E B R

ERTUBH NMEBRKA-ELER . HPL/PE -

MIEH 10.49 cm, H/PFE - KEAXH 10.57 ecm. &

%5 ARBAM~BRAHEE(VEm)
Table 5 Yields in different patterns

. RE~& FARcH 25 HE
oo Yield of Yield of i it
TOPPIng grain forage Yield of
pattern )
crops crops  economic crops
F/ME Spring wheat 7.50 0.00 0.00
¥ Maize 9.00 0.00 0.00
& /pE Winter wheat 6.80 0.00 0.00
7K #§ Rice 10.50 0.00 0.00
BAE-RK
Spring wheat ~ cucumber 7.50 0.00 7.50
HhE-KBER
Spring wheat — Chinese cabbage 7.0 0.00 22.50
BNE/KE .
Spring wheat/soybean 7.50 0.00 2.70
BNE -FR 7.50 0.00 15.00
Spring wheat — selery
BAOE-HE 7.50 45.00 0.00
Spring wheat - silage
&h%k - KL
Winter wheat - sillage 6.8 45.00 0.00
£NE - KB
Winter wheat - rice 11.30 0.00 0.00
&/hE-WE
Winter wheat — oili sunflower 6.80 0.00 2.2
REEKR 7.50 0.00 9.00

Spring wheat/ maize

NETHREREN41.40 ¢, BT RE KN 0.47, 59
FEEBMEENER3.04 g, HbEARER
BUAHE

RARBEA = RAERTUEL - REDIE -
HINM L TEEY) ™= B T % B4, BAEEF ik
RHEFEDTBREHBRAMREH, LXK -
KBHRETBE 13 HHEEPREN, FINE
-HFEMENE -FUENER=]ER,EEER
BERER . &NE-MENETFENTERN2.25
t/hm , B REE. GEREENE - KARXF
NE - TR ENE - KB LDE - hEX MK
AHEFT-BEEE,

6 ig5itie

1) XA E S f R AT LARE K + A PR
&

2) &/phE -F B APE - KB LNDE-H
ERMENE -FRMBERLEPEAHRREBRA
2,

THEXSTRRBERLRE, &l w75 g™
H, —MAN, +EEABREELE, SF HIEEH
BE GRKABKER. ARREARARER
FEATUAMER I REARREE, Erh %
P+t BRERRRUBRERE, E/NE - F
¥ HABBRAKEDTNN 33.4 kg/hm® F0.4
kg/hm?, XEHREFGHERARARBEE
Y4, MA/NELEYAREERAA L5, %%
i MAMEEEEE, HBEE L F AL, B
THEAHREAE. HXHRRAREEY G TRK
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. 235 (8] R, 2005, (2) :4-7.
E grLEn . £ : F
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R EABRERABKISRYERETE—SPR 2004,
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SHIEABREE BB KRS REE A HBRE [s] MWL THIIKEX 6P RAMKEKPLRBR TS

— e . . - BRFE(D]. R B 25 BF 5T, 2011,32(1) : 31-34.,
o VAN N -3 \, b/ I h Y
ERMBRLEX o BUBRAR SHEAA B AT R [6] XM . HGHE TESI RERXKRABKESHRRERSHI]. K

BER 007 R 24 T B9 15 R 5 MR AR IR K R el
EH K BUK BB B FEEAR R MEEKBK (1) kB v o 5 H550W KA KSR R RS % 8 47
GRELEHERERN 2T R . KHBKISSH La). 4 AR Ak £ 4],2010,18(6) 4.

B FRENE BRSHMNERFITMLE, (8] BB KEF THEXREFEARERELAT SRES

EXI 1 588 B 734 1 B 9 - 4 B 45 2 1 P A BT T RUBRAR B 2009,27(5) :1-2. N
[9] #*EF . THIIAMKXBHBAER S RHAR(D]. I .$E

LT YRR, A X R B KIS 45, AL B 2009,
mERHAAEYRGER, GHERCEREEA (0] %ev s ARGEKTS#/MES R M HER
AU, AT LR B 1, /R AR K ds el 12 BT w 1] R EREE R ,2009,25(17) £ 137-142.
A [11] K. iF MR R o 007 BLIEAS LR L)) R e 48,
# % i ﬁ: 2003,(5) :8.
[12] Wi SR P Al o L0 15 e PR 4047 % I S 0 R
[1] Behte, R REK Y T H5 0B R LI A 1) B R.2009. 3008 198,85,

Analysis of equilibrium between nitrogen and phosphorus in thirteen
planting patterns in the area irrigated with Yellow River
water in Ningxia based on low pollution

LIU Gen-hong, XU Qiang, KANG Jian-hong, WU Hong-liang, ZHAO Ya-hui
( Ningxia University , Yinchuan, Ningxia 750021, China)

Abstract: In the face of the serious pollution caused by fertilizer application to environment and agricultural reces-
sion water, a test was conducted to explore soil nitrogen and phosphorus equilibrium regulation and economic valuation for
thirteen planting patterns selected from traditional patierns such as planting rice after winter wheat harvest etc and assem-
bled patterns such as cultivating vegetables and silage cor and oil sunflower and so on during different crops growing sea-
sons compared with spring wheat intereropped with corn for cleaning agricultural production. The outcome showed as fol-
lows: Intercropping pattems were beneficial to reducing soil nitrogen and phosphorus amounts on account of prolonging
crops covering time during crops growing season, and four cropping pattems of planting rice after winter wheat harvest,
planting celery after winter wheat harvest, planting silage after winter wheat harvest and planting oil sunflower after winter
wheat harvest were selected based on economic efficiency and less soil nitrogen and phosphorus amounts. The pattern of
planting rice after winter wheat harvest was the optimum among four patterns because the amount of soil nitrogen loss was
56.2% less than the control and that of soil phosphorus was 28.6% less than the control after cultivation.

Keywords: low pollution; nitrogen; phosphorus; planting pattern



