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Effects of Tillage and Crop Residues Incorporation on Spring Maize Yield and
Physical and Chemical Properties of Soil
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SONG Tao’ ,PAN Quan-liang’
(1. Key Laboratory of Plant Nutrition and Fertilizer, Ministry of Agriculture,Beijing 100081 ,China;
2. College of Land and Environment Science,Shenyang Agricultural University, Shenyang 110161)

Abstract ; A 2-year located field plot experiment was conducted to study the influences of different tillage meth-
ods and crop residues incorporation on the yield of spring maize and physical and chemical properties of soil. The
results showed that no matter under what kind of way of crop residues incorporation , the yield of maize with crop res-
idues incorporation was higher than that of without. It was best to improve the physical properties of soil, the con-
tents of soil nutrient and organic matter under crop residues incorporation every year, the increasing rang of maize
yield was highest of all. The physical and chemical properties of soil under crop residues incorporation with urea and
crop residues incorporation once every two years were not better than that of without crop residues incorporation.
Compared with the tillage method of normal plowing,it can decrease the soil bulk density remarkable in deep soil
layer, increase soil porosity, field capacity, soil organic matter content, N, P and K content in the soil, the yield of
spring maize under the tillage methods of subsoiling and subsoiling with mixing the soil in different layer. Subsoiling
with mixing the soil in different layer can get more good effects on improving soil physical and chemical properties
and maize yield than subsoiling in addition,the effects would be best with crop residues incorporation every year.

Key words : Tillage methods ; Subsoiling ; Subsoiling with mixing the soil in different layer; Crop residues incor-
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B F K HEVNXE SRS T 2011 FAEL T4
VR TTIKE S e R 5 A AR T o7 4T
TR LA TS IR B A T KA
X, 4E V- #9506 10 C BL 1, 4E BURTE 3 000 ~

3100 C, LA 170 d A4, 4F B W & 7F 600 ~
800 mm, HHERRUAIE HEZ IR 15 em,
IZH 2 AR ok — FLR F B OKRGEAE | 5 e B (e B
REER15 ~20 em) MBRAEAR B 7 =2, 50 mr 1 1
SEAR AL MR . pH {H 5. 14 HLIT & & 22. 3
o/kg BIAE A 129. 6 mg/kg AL 27. 4 mg/kg,
AR 122, 8 mg/kg; 5 LR HIEAE BN 0 ~
15ecmM 1.43 g/em’,15 ~20 ecm K 1. 51 g/em’,
25 ~30 ecm M 1.45 g/cm’,
1.2 Rt

PRI 1R HEHE 20 em | A BR B TR A7 TR B
30 em JETERF 3 FIBEVE 20U B A BIAE X 3 FPBEE
Oy ILAE T HEAT I TCRE AT L RS FFIE4RIA L RS FF
BRAEIE BT FEATIEAEIS H + JRE 4 FASFRE I =X,
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+ T FFBRAEIS HT (SSR1 ) FRAETR B + K5 AT PR 4L H
(SMSR1) Jiedk + 5 #F % 410 H (PSR2) | FRAE TR Fi
+ T FFEAES T (SSR2) BEAETR B + K6 AT %48 H
(SMSR2) | JiE#f + F& FFiE 48 H + JRZE (PSR2 +
N) RIS + FEAT 4R IL B + JRZ (SSR2 + N) IR Bl
+ FEFFEAEIL H + JRZE (SMSR2 + N) 3 IRE &, /)
X 35 m?, BEAL X AL HES, Hd R A8
30 em, fH BN EEREIEANRS KB FHI30 cm,
e LT 2 HHRE . BAMEEL2~3 em
K, A H 8 6 000 kg/hm? ; 464 Bt AR 5t
HHA], R % 525 kg/hm® . — %% 150 kg/hm® S L4
150 kg/hm?, H:H PSR2 + N SSR2 + N SMSR2 + N
3 AN FEAEFS FF A F A4 ] BsF o851 kg 35 FE %) R R %
96 kg/hm* 5 5% FFIR ) J5 38 3 e #F 80 A £ 398, L
H B RIE AT C/N, Hog 8/ 2t FH Oy 32 [R) Al Ah 2
it A 7 2 ) 2 1, v PR R 4 A (300 kg/hm? ) FlI
FIE W\ T IR (225 kghm?)2 Wit ], — 4%/ 1R
it SR B S At o R K R A A
958, F HE % J& oA 60 000 #k/hm®, 1T 57 em, #REE
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ARFFEHA 2012 4F F K= 8 M G, &
KT 5 H5 HEERN,5 H 16 H il ,9 A 25 HkEkE,
WCARE £ /NX B 4 F738 12 m*3F)™ 5 F,

THEEREARTF 11 H 10 B RS, BHEAE HIEFF
FK e R LR 8 I SR FH B4 03 43 3 HE 10 ~
15 em(#F)Z) 20 ~25 em(FJK)ZE) F130 ~35 em (L
+)2) L2 40 FHAREREUN 100 om® 3R] R E A 1
FEARDUE A e e 220 0 2 R B 0% s +



A C T A
ABRICULTURAE 206
BOREALI-SINICA

®

& R F IRk 29 %

HEH SR T 0.5 mol/L NaHCO, 3242, SHEs b L (o
PE 5 AR NH, OAc 1242, KGO CE T
M 5E 5 HIEA A A ALECR TR A 0 e ; + 1
SR NaOH J5 8l 86T L ki ; T3 44
FHI NaOH H5 il , JCHEGRE T ZE |
1.4 HiELE

K Excel 2003 5 SPSS 13. 0 %4 %HA 6 B s
AT 22500 FN R B G G

2 HEREAT

2.1 AEHHEREFTEAAXMEEXK=ENZIE

H % 1 0] UL R[] A B ] 2 K ™ 22 5 W 3
A IEHE RS AT 348 H AL BE 7= A A, LATR B C & 7%
FFE AR H 7 i f e TEA S AR 7 U, B0k ™
EYILIRE > TRES > Tedt, H & BHE U e i 2=
S ZROR BN B E A TEAHE T T 7 Bk L
FEAFEAER [ > BRI + JRE > B4EL H > JokG
FFAH , ULBATEIE S 2 ek iy 3L mh b F 1738 2 1
VB, T A 8500 o A oK™ o 5 ZE it FH AR AT i) ity I
AT —RE B RS AT A I, o AT 2 7= o 2 Rt i

gh Aok, RIZEGRHE Y L ml AR T35 e RS FF
M AR 2 R 3G RO YT, AT N B
4R o oK

2.2 ARBMERFEFHE B AR TR R
2.2.1 AFFEHIESRE mER200L, 525
BEERIANBIRZ > 02 > B2, 0TI, B AEEHEb
RO A2 AR A AR F IR, AN [FAS AT I8 1 )7 =X
TR A E AR R IO RS AT AR T < S FF
BRAAFEAR < JOREFFIA H, 0B RS FF 8 H BE S MK £
ST, HRSAF S R0 R 3% . 7R JCRSFT 8 |
FFEFERRAEAE AT RS IR AL R ) 32 &
B LU @R AL B BT 1 T O 3 5 TR PR A =2 (1],
TR L URAS < TREH, TR AR A IR W 22 A
F T BE R R RN AL BE A N IR E SRS T )2
S R 12 A A — s B AR TS,
RALHS B 2R A, TR KA E L
B, REER)E LA BRI MRS FF 5 A T 4%
PEF BRAS TR BHAH X e B A T RIS, 43 R AR T
2.24% F1 1.23% , ULBA VR B | R B0 AL B 45 & RS 3%
AEIL T RBAE I 5 ok R 2 T AN

&1 FAEMERBHEEAXNEERTEHNZIT

Tab.1 Effects of different tillage managements and maize straw-returning on yield of spring maize

Bk BICHEFFIL 3 7
~ . Compared with P Compared with non-sraw-return
B s A N e
Amount of Rate of Amount of Rate of
increased yield increased yield increased yield increased yield
11 010.9¢g - - - -
S 11 208. 1f 197.2 1.79 - -
SM 11 455.4e 444.5 4.04 - -
PSR1 11 118.5¢ 107.6 0.98 107.6 0.98
SSR1 11 464.8e 453.9 4.12 256.7 2.29
SMSR1 11 491.2e 480.4 4.36 35.9 0.31
PSR2 11 659.2¢ 648.4 5.89 648.4 5.89
SSR2 11 789.5b 778.6 7.07 581.4 5.19
SMSR2 12 055. 6a 1044.7 9.49 600.2 5.24
PSR2 +N 11 296. 8f 286.0 2.60 286.0 2.60
SSR2 + N 11 591.3d 580.4 5.27 383.2 3.42
SMSR2 + N 11 744.2b 733.3 6.66 288.8 2.52

TE : R[] TR R AL BRI 28 508 5% FEKF, %2 ~3 [F],

Note ; Different letters in a column mean significant at the 5% level. The same as Tab.2 -3.
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Tab.2 Effects of different treatments on bulk density,soil porosity and moisture capacity of different soil layers

HIEEE/ (g/em’) T IEFLBREE /% FH ) 4 7K /%
Ab 3 . : . . Lo .
Soil bulk density Soil porosity Soil moisture capacity
Treatments

10 ~15 em 20 ~25 cm 30 ~35 ¢cm 10 ~15 em 20 ~25 em 30 ~35 ¢cm 10 ~15 em 20 ~25 em 30 ~35 c¢cm

1.42¢ 1.50ab 1.46ab 46.5¢ 43.4d 44.9e 23.41d 26.51c¢ 27.61c¢

S 1.45b 1.48¢ 1.39d 45.3d 44.0c 47.5b 25.91¢ 27.59bc  28.37b

SM 1.47a 1.46d 1.45b 44 . 5e 44.9b 45.4d 27.39bc  28.01b 28.35b

PSR1 1.41cd 1.51a 1.47a 46. 8bc 43.0d 44.5e 26.48¢ 26.37¢ 27.13¢
SSR1 1.44bc 1.48¢ 1.40d 45.7d 44.0c 47.3b 26.82¢ 27.15be  27.98bc
SMSR1 1.45b 1.47cd 1.44bc 45.3d 44. 4c 45.8cd 28.03bc  27.14bc  29.05ab

PSR2 1.40d 1.50ab 1.43¢ 47.0bc 43.3d 46. 1c 28.94b 26.42¢ 28.51b

SSR2 1.37f 1.48¢ 1.39d 48.2a 44.2¢ 47.7b 28.54b 26.49¢ 29.90a

SMSR2 1.39% 1.43e 1.36e 47.6b 46.0a 48.7a 30.33a 29.85a 29.85a
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2.3.1 THEAMUT AR AR 3 AT TR TR
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- UK AR, R % AR A ] e - e Ak
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Tab.3 Effects of different tillage managements and maize straw-returning on soil nutrient content

s W WA R (ke @B (k) 28/ (/) FHLR (k)
Treatments / (me/ke) /(me/ke) / (me/ke) Total N Total P Total K Organic matter
Avail. N Avail. P Avail. K
112.80h 32.20e 85.24¢ 0.80d 0.49f 18.98e 21.08¢
S 140. 10e 39.44d 117.37de 0.86¢ 0.58e 20.60d 22.68b
SM 141.91d 47.03b 111.22¢ 0.90b 0.68¢c 20.92d 22.22b
PSR1 139.07e 27.56f 87.75fg 0.85¢ 0.57e 21.75be 20.02d
SSR1 120.27¢ 31.77e 122.74d 0.85¢ 0.57e 22.00b 21.29¢
SMSRI 149.63c¢ 43.65¢ 108. 54e 0.89b 0.69c¢ 22.32b 22.40b
PSR2 129. 54f 31.77e 107.33e 0.86¢ 0.58e 22.24b 21.96bc
SSR2 146. 54cd 37.50d 182.17a 0.87he 0.64d 23.43a 24.92a
SMSR2 161.09a 46.46b 182.69a 0.95a 0.85a 22.70ab 24.64a
PSR2 +N 137.01e 32.72e 94.51f 0.83d 0.58e 21.73be 21.79bc
SSR2 + N 154.27b 43.08¢ 133. 66¢ 0.9%4a 0.67¢ 23.18a 25.08a
SMSR2 + N 143.45d 49.00a 159.65b 0.92ab 0.78b 23.54a 25.58a

3 WwhE4®

T RE AT A T e 1 4 S Bk M I, 08 i 2 Mg
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