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TEPER/INMIUF NPK >0.3 M>0.5 M >CK, BRGS0 R E R 0.5 M >0.3 M > NPK,  UiIIAPUIERT DL 4%
R A S AL S S, 3) /N 4 4E BT 0.3 M AL I NPK AbFEER S5 5.95% , 0.5 M AL NPK AbJRFE(E
0.94% ,; Tk 4 FZHFERMGE 0.3 M H NPK ZEBHFEAE 1.27% , 0.5 M AEFHH NPK AR BRFEAE 2.00% . %45 ERTR, AT
FERW, AP 30% TCHULA SRS (IR B 5, A HLUIRE 509% TCALACAL TR Red e 3 Ty

K AYEATHUL,; L3RG, HIEERENE; EYTE

hE4SHES . S147.5; S154.3 XHRERIRAG: A

H Pk A = i at S Moy T4k, FRIE
AL A = A R P 5 SR T, X REUR L
Jite A 235 44 P A HLAE N AR A 328 3 28 kg aB AR AR AR, ik
FEIRFE AP R R T A WU, BOmF 21
PARAEAE FH o, DA 58 3% 6 AR IE A HH i R e 1 4
2001 43R FE AR iE FH AR 4 253.76 Ji t, & 2015
AEAR AT it ) A A 8 AN 2 6 000 J7 t, 1980 4F H [ £
A7 B H AL B N 94. 83 kg/hm*, 2004 4 Hify;
T AUk AL ARG A 5o 300 kg/hm®, 2010 4E4 460
kg/hm*, 2012 4] 34 K 5] 480 kg/hm*, A S
B o RIS b EROAR I £ 7 1 B 4 254. 41 kg/hm?
#1279 227. 12 kg/hm®, 4IEH 2 £, B BALFAL
AR 2 YOR R, b5 K R it A
it 50 kg/hm®, T HETE &4 45% (R4 F g ix —
He s e 7 K AR AR R AT 120 ke/hm?®,  H AT RS
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1 #MEEFE

L1 g

AR FA T LU ZR A o o 5 8 A F D
4t T R 45 115°45" ~ 117°247, db 45 360247 ~
38°00", J& THI A, LIESR AN, X
Hb S A B T BB (AR A KB 2R RS, AR
I 12.9C, AR KE 547.5 mm, X5 HAEY
Pty O BRI 2N - R REEAE T =, /N
FAE A AP R TE A 22, FOKAFRE 958, iS4 H
THERS SR, 2% (N) 1.2 g/kg, AR (P)
37.4 mg/kg, HAKE (K) 282 mg/kg, AP & &
20.3 g/kg, pH 1H 8.3,
1.2 it

K CK (ANHEARAL L) | NPK (4 AL
fE), 0.3 M (70% JGAHLAE +3 000 kg/hm’ A HLAL) ,
0.5 M (50% JCHLAE +6 000 kg/hm* A AHLAE) 4 44k
B B 3 AN EE W/ N XEEPLHES, /D
XS0 m* (5 mx10 m), /MX[EIE 1 m, i
WX AMEE 5 m OR4PAT, TACR R R E . AN
JRE (N 46% ), BENE Rt #ERRES (P,05 16% ),
BRI MR AR AR (K, 0 50% ), 24 HLAC B 5% 4
(N+ P,0, +K,0) JREDH=5%, AP EE =
45% o AN[FIAEBRERAS /N XA e WK 1,

xz1 SNMNRAEMERAETEHER

BEHEERE (kg/hm*)

Ak RE P, 05 K,0 A HLIE
CK 0 0 0 0
NPK 543. 48 281.25 90. 00 0

0.3M 163. 04 84.38 27.00 3 000. 00

0.5M 271.74 140. 63 45.00 6 000. 00

1.3 SRAE KM H 577k

KkE. FHEEEEL0 ~20 em HIEREN, /ML
AR, AN MRS, IRAWA, fERh—
ANEE, BUSEHERER S, P Behoa el
%ﬁ%ﬁx, U ﬁﬁf’%ﬁ, Ay 53t 1 mm A1 0.25 mm
i, T AR PG PRI E

FHF 15 PRI B 3R AR 0 TN IR
WSO RESRIN . RO, TSRS E
() IFEREA T/ INZZ O i BORE

T2 ETERT . 2% (Total N, TN), RHBEL
REREME; AW (Available P, AP), 6k
FRAENIRYE, SHBSPHL @IEIE,; HALHER (Availa-

ble K, AK), FIREFWRI R THRINE ; AL
Ji (SOM), HESREFAEENE; pHE (1K
Fo1:1) FHEREE e,

S R . - PR R R R A — IR SR
fRi kg, 24 h & 3T =449 NH, - N
()2 e SRR ;S M Bl R 3, S— A
KR I, LA 24 h 53 58 4 A i ) A
B 2 s B0k 3R s oo SR Ak U S R SR R R
PR R, LIRSS 4 1 min HAERY 0. 02 mol/L
(1 KMnO, IR LR

FEa N PR PR X AN N X R R 3 4T
(R /INZE WO R HEA T 0 7, e i 48 B8 Sy B THD AR
Ty FORERAE I ARSI ] 3 AT K
Wk St AT 5

B b B, SR FH Excel 2010 347 845 2% B,
SPSS 19. 0 et Hr A T LR 22 05 25 0 W o

2 BRE55R
2.1 AHUIEHR > ACTCHLAL RS 1385773 & pH {E#Y

Al

AN E A9 A FLAE RS AR IEHLAE X A b 4 H 4 4
FOTWIEMN R 2, SR B, 2012 ~2015 4 -1
H1TN, AP, AK SA LR & & A SR B AF AT
1) ELE 4 FLHEARALEE 3 TN, AP, AK & &t
B T CK A3, 2500 Bk S k52 mm,
HESE 4 45 it N0 Ak P 43 pH (AR fb A B3,
B A B 4D B 358 pH {1 5025 7 Tt B AL B
2.1 1 AHUEE S ZATCHUIE T 357 53 (1 5 R

INEZELIACAL B 2012 AE R & D
AbPRIE] 22 SORN B3 2013 4F | 2014 4FE NPK AbHE Y
SRS RRE, #2015 FE/NERRE, 0.3 M,
0.5 M AbHLAY TN i B &k NPK b8, Hoep
0.3 M 4bPR%E NPK ZbPREE S 8. 67% , 0.5 M AbH%S:
NPK ZbHHHE 7 6.39% (P <0.05); iE%E 4 4E A
JEHEARERRY AP AK AR —3, A 7E L
F14) P ek B . B ot S Ak E v A ML RS L 4610 385 o vy 34
NPK ZbHRAK, 0.5 M AbHiE R, 2015 4£0.3 M 4k
PRI AP, AK & &% NPK Ab B 43 5 55 6. 44% FI
4.59% , 0.5 M AALER AP, AK & &% NPK 4b B4
TS 17.02% 110, 14% , #LE4 F/NFE 2+ 4
AL A ARAE T ERNE, I R CK <
NPK <0.3 M <0.5 M, £HHFHAEMHESS, +
Herh SOM i .
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*2 FREMELAES RS, pH EREVRN N
yisi LR (kg  HEBE (Pmgkg) M (K mg/kg) pH {t HHR (g/ke)
INEEZE 2012 4 CK 1.077 0. 092a 23.98 +2.52a 203.73 £11.32a 8. 157 +0. 040b 20.98 +0. 48a
NPK 1. 550 £0. 066b 51.69 £9. 25b 247.87 £13.01b 8.065 £0.078a 22.60 £0.51b
0.3M 1.572 £0.072b 45.23 6. 57ab 276.47 +0.90¢ 8.080 +0. 016ab 23.20 £ 1. 06b
0.5M 1. 600 £0. 010b 51.76 £0. 10b 278.17 0. 10¢ 8.080 £0.010ab 24.22 £0.11b
2013 4 CK 1.229 +0. 082a 19.75 £3.59a 192.91 +£10.97a 8.268 +0. 069¢ 21.44 £0. 74a
NPK 1.514 £0. 076¢ 39.27 £5.44b 284.95 +21.08b 8.025 +0. 035a 23.31 £0.23b
0.3M 1.452 +0. 053bc 44.19 +7.29bc 295.87 +32.53b 8. 120 +0. 035b 24.12 £0.78b
0.5M 1.357 £0. 074ab 52.21 £8.05¢ 327.73 £19.80b 8. 103 £0. 040ab 23.64 £0.11b
2014 4 CK 1.103 £0.013a 13.58 £0. 38a 161.02 £12.95a 8.417 £0.023d 18.51 £0.37a
NPK 1.374 £0.016b 36.08 £2.42b 204.91 £11.93b 8.107 £0. 029a 21.22 1. 11b
0.3M 1.262 +0. 023ab 38.01 +1.24b 207.59 +8.13b 8.363 £0.011c 21.45 0. 46b
0.5M 1.345 £0.021b 42.72 +2.23¢ 274.33 +7.69¢ 8.210 £0.012b 23.27 £0. 18¢
2015 4F CK 1. 078 £0. 020a 13.09 £0. 53a 240.97 1. 31a 8.048 +£0. 054¢ 16.99 0. 08a
NPK 1. 177 £0. 064ab 34.92 +1.68b 281.88 +2.32b 7.837 £0.025a 18.29 £0.07b
0.3M 1.279 £0.018¢ 37.17 £0.25b 294.83 +1.32¢ 7.910 £0. 007b 19.55 £0. 31¢
0.5M 1.253 £0.017bc 40.87 1. 29¢ 310. 46 £ 1. 63d 7.910 £0. 008b 19.78 £0. 70¢
EHKZE 2012 4F CK 1.134 £0.081a 26.94 £0.58a 202. 44 +4.58a 8. 150 £0. 088b 21.48 £0.34a
NPK 1. 662 +0. 038b 38.25 £6.63b 258.45 +10.47b 8. 048 +0. 096ab 22.46 £0. 66a
0.3M 1.833 £0.047¢ 40. 34 +6.45b 275.89 +4.42¢ 7.970 £0. 048a 24.41 £0.72b
0.5M 1. 800 £0. 010¢ 36.10 £0.01b 275.04 £0.01c¢ 8. 040 +0. 001ab 24.50 £0.01b
2013 4= CK 1. 051 £0. 040a 15.71 £0. 65a 184.65 £11.40a 7.968 £0.053b 21.38 £0. 26a
NPK 1.355 £0. 047b 43.64 £12.77b 293.90 +15.37b 7.833 £0.023a 23.35 0. 15b
0.3M 1.388 +0.070b 50. 11 £6.53b 306. 10 £13. 63b 7.753 £0.077a 24.89 +0.65¢
0.5M 1.391 £0. 041b 48.62 +3.70b 302.75 £11. 15b 7.775 £0. 050a 24.22 £0.22¢
2014 4 CK 1.042 +0.010a 10.45 +0. 15a 223.36 +11.60a 7.850 £0.051¢ 17.97 £0. 30a
NPK 1.293 +0. 106b 34.02 +1. 85b 305.45 £1.89b 7.733 £0.033b 19.23 +0.70b
0.3M 1.226 +0. 020b 34.24 £0.27b 314.19 £9.38b 7.663 £0.052ab 20. 60 £0.49¢
0.5M 1.325 +0. 054b 51.27 £1. 54c¢ 366.78 7. 06¢c 7.636 £0.037a 21. 17 £0. 46¢
2015 4= CK 1. 087 0. 006a 17.09 +0.93a 229.82 +1.31a 7.967 £0.048¢ 16.53 +0.27a
NPK 1. 135 £0. 035b 43.02 = 1. 46b 270.73 +2.00b 7.850 £0.016a 17.38 £0. 19ab
0.3M 1. 180 £0. 009¢ 44,22 +0. 18b 297.01 £2.27¢ 7.907 £0.012b 17.85 +0.71b
0.5M 1.302 £0.014d 54.56 £0. 66¢ 339.30 £ 1. 16d 7.940 +£0. 008bc 19.96 +0. 13¢

T FFEERE ARG FREFRRTE P <0.05 K250 03,

TR, 2012 ~2013 AR b 3+ JE 57 55
ZESBUN, 2014 ~2015 AR PRI ZERECON B, F
2015 AEFKILSRE, 0.3 M, 0.5 M AbFEfY TN &
T2t NPK b3, Jrr 0.3 M AbEEE NPK Ab 3
45 3.96% , 0.5 M AbFEEE NPK ZbFEER &7 14, 71%
(P<0.05); #44 FEF KRR AP, AK
A5 /NAZ ZE A R], NPK AR FREAK, 0.5 M AbFE
T, 2015 45 0.3 M AbHAY AP, AK & &% NPK
REFRAS 58 2.79% F19.71% , 0.5 M ALK AP,
AK 548 NPK AL 3 23 545 =5 26. 82% F125.33%
4 AEF K2 4 58 SOM & i K/MIF A CK < NPK <

— 100 —

0.3 M<0.5M, ZERE5/NEFE 3
2. 1.2 AHLAEERS AR TCALAE XS 35 pH (B 520
B2 4 AR pH Ak B, Hb CK
AbHE pH {EPH & T HAB AL /N ZEh ) NPK b
pH AR, AHLERERICHUICAEEER pH A 5
T TTHUEALEE, 2013 45, 2014 4F 0.3 M AbH Y
pH {EE T 0.5 M ALER, 3] 2015 4/ NEWHRIE, 0.3 M
AR5 0.5 M AHZE R R, (HARE T NPK AbHE,
FoKZE pH EA LRI, {0 CK AREEY pH {E{ 2
T HARAN R 2015 4F FKISGRNS +48 pH {7281k
/N, AT R NPK <0.3 M <0.5 M <CK,
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2.2 A HLIEE AR TCHLAE XS A B 5 % () 5 M
2.2.1  AHUIEHER A B ACTCHLRE XF IR Bl 4 114 5 1)
25t A AEESEGAL IS, 2015 4F/NEE 4 DSRTRIAE
P A IRORE I 75 - R A S M, S5 SRR 1, 1
WoR, NEE 4 AHEREHIAN, S A SR T
A S T E R IR T A () Ak 3 A 498 UK il 0
Z5EN, A - IR B E  2E R L AN
A 59 NPK Ab 351 i JUg i 7% R 22 v T oAb b 3, LR
JE0.3 MALFE, 0.5 M AbHEEAK, CK AbHERAK,

800
— 700 |
= 600
M$ 500 O B
=2 400k o #1
e
E 2 3000 E
T 200 - B s
T R
Z 100 |
0 - 1]

B 1 AEAYELL G T 5 R E &
Y SR RIRNG FHEEFRORAE P <0.05 KT2RBE, T,
2.2.2  AHUAEER AT TERH G 1 5 )

Zoyd 4 EESHENE G, 2015 A/NE 4 NI A
IO AS: + S e MR v PR, S5 R R 2, &
2 BN, 4 AR, /N2 B A 5 b i
TEPERA S s TR E i 3R T R A [ 4 2
() FeE M b 05 1 22 S AN 2, TR R AR s A ] Ak
T PRE AR BTG PR 25 S 2 AR VR SR RN B 2
P, /INAE - g R BT P B B A LA
fnmdgse, CK AbPEf Ik, NPK 2bBHELAK, 0.3 M
b3, 0.5 M OAbFR SRy, TR A AN ]
A HLAEE LA X T A il 3% 1 P s s s R s A AN (]

bH H H

SR ] R & I i

= == . - -

3 H o T a2 -
g. H Ei—f ORI
T o - SN H e
g: i E N H i

k: o0 | | -
#E i N TR 3
s g N ER=pe

B M 05M

K NPK 03
b3

B2 AEAVAELLSIX L EEmEEE R R

2.2.3 AU A TCHUAE X 2o 424k i I
b=

283 4 AEESEIIE)S , 2015 4E/NAE 4 DR[RAE
I ORI A5 ek A SR TE P, 25 SR A 3,
K3 s, 4 DAREIHN, NSRRI 13 4R
A BT A i T Y ELZ IR [ b B
[ o AR T SO M 2 5 0 5k v T e I, ST
Ab B b AR A S P AR/ 22 S (] AR R B P AR R R
2, #HEAEMITYERHEA SV CR,
CK Ab3it AL A BT fe sy, NPK AAFEREAL, 0.3 M
AEFREGAR, 0.5 M AbFRAGE

Tr d
N Hp c
£ 6rcHif b a i
s B Ha ot H
= H g R i
s STENE JFEH @i
B £l il il B R
22 5 LENEH iR s
w3 ] - |
i) M £ i oy
AL SN N B A
g in N
s "TEN ENE
e 0 ANE=SIANEG =N =IEN:=]
CK NPK 0.3M 0.5M
fh

B3 FEAVRELGIX T SUSEEENZm

2.3 AHUEER S ATCHLIE X EY) Pt i 52 e
2012 4FF) 2015 4F/NZ R EOK = a3k 3 P,
HLL 4 RNE R ERIERE, Hrp CK R R R
BTt A Ab #2012 4F FI1 2013 4 NPK, 0.3 M,
0.5 M 3 ML FRE N ;=5 25 7 o MK, 2014
AFRN 2015 AEASTR] He 34 HILAE 58 2 B2 4R Jo ML AE Ak 2
PR A S R B E (P <0.01), 2012 ~2015 4F
INEE P AR IR — 3, CK AR B/ ZE 7 i e
ik, 0.5 M b3 ™ & & T CK, HB]EALT NPK
AbFE, 0.3 M AbFE R AR, 2012 42 0.5 M 5 0.3
M Ab P 5 NPK AR P53 51 55 3. 68% #1110 28% ;
2013 4£0.5 M Ab B~ 2 [k NPK Ab BRI 1.26% ,
0.3 M j=ig b NPK #2715 2.17% ; 2014 4£ 0.5 M j*
fE b NPK AbFEFEAE 1. 09% , 0.3 M 77 Lt NPK 4b
P4 7.39% ; 2015 4F 0.5 M 4L FH7P= & [t NPK 4b
FHFE AR 3.95%, 0.3 M 7= 4 [t NPK 4b Bf 2 5
4.54% ; /NF 4 AF R 0.5 M ALFRH NPK A B
f0.94% , 0.3 M j=& [t NPK Zb#HEE 5.95%
L4 FERTRZERERE, CK 7
FEhe Ik, 2012 4F A1 2013 47 0.3 M &b B 7= & &
B, 2014 AEF12015 4F NPK b3 &, 0.5 M
— 101 —
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IR R E T 0.3 M AN, 4 EE K E 7B
NPK >0.3 M >0.5 M >CK, 0.3 M 237 & . NPK

REFRFEAR 1.27% , 0.5 M Ab3E =4t NPK Ab P AR
2.00% .,

x3 AELEGIBAVEEKTIEXEY =20

b 2012 4F 2013 4

N CK 3681.84 £160.57A 5 346.56 118, 02A
NPK 7224.72 £369. 17B 8 611.99 +148. 54B
0.3M 7967.32 +313.49B 8 799.18 +118.97B
0.5M 7490.41 £16.67B 8 503. 44 £255. 98B

¥ CK 8013.41 £728.76a 6 297.80 +106.92a
NPK 9622.86£90.66h 9 121.49 +237. 05he
0.3M 10 119.40 £254.49b 9 430.26 =233, 57c
0.5M 9824.89 £675.49b 8 956. 52 +280. 56h

(kg/hm*)
2014 4 2015 4 it

6 341. 65 £318.45A 5699.28 £61.93A 21 069. 33
10 301.77 +271. 88B 9 661. 17 £146. 14C 35 799. 58
11 062. 58 +305. 16C 10 099.32 £233.23D 37 928.39
10 189. 01 £80. 71B 9 279.28 £26.51B 35 462.13
8 176.70 +166. 99a 5 807. 34 £276. 94a 28 295. 26
10 046. 07 £105. 85b 9 393. 04 +608. 9¢ 38 183. 46
9 743.22 £198. 89b 8 406. 41 +259. 29b 37 699. 29
9 755.79 +£220. 32b 8 883.73 +310.78bc 37 420.93

T FFVEERE A ERS FRERRTE P <0.01 K2R 8%, RE/NETHFRIRTE P <0.05 KP2EREE,

2.4 HHEFRSY . BETE MNP Z B AE EOC R

PEHL 2015 4E TN, AP, AK., pH {H. AHLFEM
INFETE R, RTINS R T R
Fitgi o S S A 5 T R A T R AT R DG A
Mr, &R 4,

nzk 4 P, /NEF=R5 TN, AP, AK, SOM,
TERERG A 2 ARG, 5 pH (E A S AL S R e
fAE, H SOM 5 TN, AP, AK. REMEG M/ NAZ 7~
TR TEARDG,

T4 TEFS, BERNEFEZENHEXER (n=12)
TN AP AK pH fH SOM i it TR ity it S Ak Uil Fei

TN 1 0. 806 ** 0. 854 * -0.514 0.790 ** 0.161 0.832* -0.715* 0.791 **
AP 1 0.973 ** -0.807*  0.886™* 0.208 0.987 ** —0.755* 0.938
AK 1 -0.671"  0.923* 0. 050 0. 949 ** —0.643 " 0. 863 **
pH fH 1 -0.529 -0.424 -0.823* 0.762*  -0.834™
SOM 1 0.173 0.863 ** -0.637" 0.788 **

O 1 0. 209 -0.618" 0.391
R 1 -0.809 ** 0.959 ™
i A AL A 1 -.912*

FEh 1

T FIRTE P <0.05 /KT L RFEME, ™ FIRFE P <0.01 /K L BEHRK,

3 itig
3.1 +EEFEY
AHLUIEST I m A BF5R 48 &2, KRR BT

FEFEW, AHUAER] LI S MU S, i
HOU i RAFAU TSRS #3857 55, Mmivy
o SRR AEAR RE S

AHFGE 4 AFPARIREE R B, 2013 42512014 4F
NPK ZbH2A & i, 32015 S/ NEWGRIE, A
PUIEES /- AR TEHUIEAEEE (0.3 M, 0.5 M) M4
RO NPK Ab3 57 FE d ik B AT AL it
AR EMRE T R RMRES T gedh, 0.3
MFI0.5 M ZbF4 &, AR, A & e
T NPK AR, 33X i B A AILAE R ARGE 2 L A TE L
— 102 —

A4t HIEAL Sy, Jun P B ST A5 LMAER], +
A RWE . A S R S ECEA UL IR,
AWIFEER TN, AVUICH R, LiEh
AHUBTE B ;LI A PR 158 pH (B
[FIRERERRAR, (EC G A HLAL RE % 55 LI A IR 1k,
Guo 2V WFFE R W, LA AL B A B AE A b A
BUIE 1 73 HE 3§ hnmi s hn, X 5 A0 9T — 2, 2=
SRR, fd A HUIE AT LI R A e L 4
pH (R, (HHA UL + TCHUIC ALY pH {8 26
THUEALFRZAR, X SABFAR, FRHER, 7]
AEE RHER IR AN R T EL, ik, A HLAE AT L
fem A LR &, RIS HIERIIRIL
3.2 AHLACHE A ICHUAE X - S 5 4 B 52 )
REWFFERY], HE A DAL AT LS o b A
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KRFRTEE  ARWEIE Won, RS 5% R E
FHEE MK, FLJE PR AT B2 PR 2R 0 K AR A fif oy
fif PR 25 AT R B, DT {8 4 38 v JO it 1) i
TEPETE T MR P R A LAE L A9 398 R
s, UL RERE A IS PR 5 A UL & VDA O, B s
PR AR . AW PR CK AL b,
0.5 M AbBEAY 4 Ak S I M s, B AT ML fig
AR et A AL ST M, X 5 R S g 4
AR, EARRFFEH CK Ab B A AL A B i, 1)
e 5 AR R A R AR AT P T A G,

3.3 AHUAEER A EARTCALIE X VE 7™ 5 i 52 0

AWFFEH, R HLAE R 532 A TE HLAE A it AT
T, R T RAUE M E, H/NE P E AR R
g B AR, A MLAE R AX 30% TCHLAR T, 2012 4F %
2015 4FESE 4 4F 0.3 M ALBRAY/INAZ 7= 843l FE NPK
RO 10.28% | 2.17% . 7.39% . 4.54% , /NF 4
AE MR AR LB AL B 5.95% 5 A HLIEEAR
50% JEALAR KT, 2012 4F 0.5 M Ab 3 A /N 3 7= 4 1
NPK #ZbBHE 3. 68% , 2013 4E5] 2015 43 420.5 M 4b
PR/ N P ERER G NPK ZRFRA 5% 1. 26% | 1. 09% |
3.95% , /NAZ 4 AF S a4 JC LIS Ak FRAK
0.94% , XEERRHEE KRR A R A0,

I T KZE, 2012 4E5] 2013 4 0.3 M ARHAY &
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Impact of organic manure supplement chemical fertilizer partially on soil nutrition, enzyme activity and crop yield in
the north China plain

XING Peng-fei'>, GAO Sheng-chao®, MA Ming-chao®, ZHOU Xiao-lin®, ZHAO Tong-kai’, SUN Jun-de'*, SHEN De-
long* (1. College of Land and Environment, Shenyang Agricultural University, Shenyang, Liaoning 110866; 2. Institute
of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081; 3. Dezhou A-
cademy of Agricultural Sciences, Dezhou Shandong 253015)

Abstract: In this article effects of different proportions of manure and chemical fertilizer on soil nutrition, enzyme activity and
crop yield were studied in a four-year experiment. The results indicated that the treatments 0. 3M (70% chemical fertilizer +
3 000 kg/hm” manure) and 0. 5SM (50% chemical fertilizer +6 000 kg/hm* manure) had a higher level of total N, available
P and available K than NPK treatment (only chemical fertilizer) , and in 0. 5M treatment was higher than those of 0. 3M treat-
ment (P <0.05), which indicated that higher proportion of organic manure lead to higher soil nutrient. The order of soil ure-
ase activity was NPK >0.3 M >0.5 M > CK. For soil invertase activity and catalase activity the order was 0.5 M >0.3 M >
NPK. The total wheat yield of 0. 3M treatment was 5. 95% higher than that of NPK treatment, but that of 0. 5M treatment was
0.94% lower than that of NPK treatment (P <0.01). The total maize yield of 0.3 M treatment was 1.27% lower than that of
NPK treatment, while that of 0. 5 M treatment was 2. 00% lower than that of NPK treatment (P <0.05). These results con-
firmed that manure supplement 30% chemical fertilizer had a high yield in a low chemical fertilizer level, manure supplement
50% chemical fertilizer effectively conserved soil fertility.

Key words: manure supplement chemical fertilizer; soil nutrient; soil enzyme activity; crop yield
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