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AR RN, BRI EXCEL 2003 [ 3484k
F1 SPSS 11.0 Geit ot A A P43 HT
2 #HERE5HWH
21 AEHELEI TIEREMZIN

T S A R A R R A
TR R — RN, e R R T, +
RN E R S AN SRR, AN, R
BRANZZAL, SEFPE AT S22 e B 4 3 S Al Rl
ez BRI . XFEYERKEE RN, HHGTE
Wit AR R PR, A il KB o A58 2 BRVE
(2008-4-24) . BHEIG 2 JEH #(2008-5-9) . 4715 HA
(2008-6-11) , FhHEHA(2008-8-4) . WK HTH (2008-9-17)
IR, A3 AIIEARRITREE 0~15, 15~25, 25~35,
35~45 cm HIERTE, SR UE 1

R 1 ATAL, fEEREAETBH, RRIPHEL
X HIEA T AR . G588 0~25 com 12,
RIABHE T1, T2, T3 FEEKENMETYYES TS M
L, IS EI R, M T2 A A EEYY
R RIS AR ENL AR R
AhER, BDT1 S T3 ZMERMHEARE . 25~50 cm
T2, AT (BRMEESSN ) EAAHHE I
FARME, T1. T2, T3 # T4, TS BEMERAL; T2
BAEFY (BRI ) 87 e H A A BEES B
FEAG, [FE T1, T3 MIZRPEAREE . BHERTA
2R A E IR 0~15. 15~25. 15~25 . 25~35
cm 43514 1.47 grem™ . 1.47 grem™ , 1.55 grem™ , 1.58
gem”, IR, ZRNEIABHELIE 0~15 cm 3
REIE, T2 5 T, T3FEES, EHTHERR
HEVERT R B EREE R AT e, WA R E (B

G 2 ) SHHERTILRIEAI L, 0~15, 15~25,
25~35. 35~45cm )2, T1 TIEAE HHHERTS 5
A% 13.6%. 10.9%. 15.5%. 11.4%, T2 MI4>5IF%
KT 23.8%. 14.3%. 12.3%. 12.0%, T3 ZrHIFEA%
T 122%. 4.8%. 9.0%. 7.6%, BI: EEAHHENTFR
JZ (0~25 cm) HIEFFERFIMEH KR THRIZ (25~50
cm) 8 i T I E ARV KSR SRR P, &
KAEKPEY, &2 TIEETAIM.

FOERT DL X 3 AL B, AT DAREIR £
BT, FRRRRIAEHME, T TAURE, BIKT
WIZ AT, HEGEMEAL, BRFEK. a5,
FIVEIRR 22 B A TR ) B3RS
2.2 AEHERIEN TIESKEREIN

BEVETE shT oo 2s 30K 12, Som + 35
(5 K A Sk BE S, 78 5 e =2 R B At )
X, MATEBBHERIEE, nMcGE bk, 1
I IEGOKPERE, ATRAAEEE AT B R ISR
U ARG BIZERHERT (2008-4-24) | HHER
2 J8 1 11(2008-5-9) . 4K 715 1 (2008-6-11) . Hil A 1]
(2008-8-4) . WK HA(2008-9-17) LUK AE - IHERE S,
MEARREREO0~15, 15~25., 25~35., 35~45 cm 14
KA, SRR,

PRI HAR B N THEMEAE, HARERK
R B KK TR EZRE . 5 Ak, KA
WAZWERA, HHEASAKEEIES; K%
HAERE (0~25cm) HHEEIKE, T1, T2, T3 F
WS KRR 13.1%., 14.6%. 11.2%, I T4 43
SIERED 27.9% .43.2%.9.9%, [t T5 43 B R 25.1%.
40.0%. 7.5%,, RFABHE (T1. T2, T3) 5§ T4,

F1 AEHMELEN T EFEHNZM
Table 1  Effect of different tillage treatments on soil bulk density

o Hi PATH e LveiNi
0~25 cm 25~45 cm 0~25 cm 25~45 cm 0~25 cm 25~45 cm 0~25 cm 25~45 cm
T1 #E AL (B 35 cm ) 1.31b 1.37b 1.33b 1.46b 1.43b 1.51b 1.27¢ 1.40b
T2 i CRAANL (BRHA 45 cm ) 1.19¢ 1.35b 1.28¢ 1.35¢ 1.33¢ 1.43¢ 1.26¢ 1.31c
T3 E - RIAHL (AL 30 cm) 1.35b 1.43b 1.32b 1.44b 1.44b 1.54a 1.34b 1.43b
T4 LG ERR 15 cm) 1.42b 1.51a 1.47a 1.51a 1.48a 1.55a 1.39b 1.56a
TS5 Haff 1.45a 1.55a 1.44a 1.47a 1.46a 1.53a 1.48a 1.56a
TE: PR (grem?® ), RFEFHEFR 5% 85K
R2 FEHHELE LIESKENME
Table 2  Effect of different tillage treatments on soil moisture
e Hi AT R R I
0~25 cm 25~45 cm 0~25 cm 25~45 cm 0~25 cm 25~45 cm 0~25 cm 25~45 cm
T1 i RIANL (B 35 cm ) 10.40a 10.83b 13.13b 12.31b 14.03a 13.34a 16.44a 15.27ab
T2 JE AL (TR 45 cm) 10.94a 11.65a 14.62a 15.12a 13.52b 13.54a 16.42a 15.38a
T3 E - RIAHL (R4S 30 cm) 10.89a 10.85b 11.22b 11.79b 13.72b 13.53a 16.29a 15.25ab
T4 R @EHE 15 cm) 10.57b 10.56¢ 10.22¢ 10.49¢ 13.80b 13.6a 16.42a 15.01b
T5 %a#k 10.73b 10.52¢ 10.44¢ 10.24¢ 13.59b 13.27a 15.28b 14.74b

T R FIE%) , RRTHIR 5% EHKF
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TS WA EENEES, TI S5 T3 ZEM T4 5 T5 2
[ Jo 2% Sk, W2 (25~45 em) HIEES KR, T2
ST (BRhifE ) 5 T4, TS ARENER,

HAEKEHIH T4, TS 425 45.1%, 46.2%, TI,
T3 FERHIR IS KRS T4 TS AR EMEER,
A KA K P EIEATTZ S T1 S T3 20,

T4 5 T5 ZfA], 2SR, =R PHEL B
XPHE N - 8 E K SRR . T2 > T1 > T3, XA
RS HHEEK R, KB W2 (25~45cm)
>FRZE (0~25cm), Z5REH: TAFFATHTHEAUR
2, HRZR AT HAN LT A K
T AL s TR A RS T
Jo IR RGNS, BOR T HHEHDRERE, MR TN
HEME AR RE ST, Wi T HUIRIAR K S 40LFE, 97

KT HHOKEEZS, FEMRE TR FIHHRPL,
2.3 AREHEAIBEITIR R E KB
“MREEEYIBUEINE LR R IR R —.
FANAFIH AR E, RIOMAR B . MR A
HR 2R A KRR IACRE 77 O B B8R . BANLARAR Fp A AR
K, R . MK R TP AR R ISR 43
FFRATRE ST B AR . BRI B i R AE K
RE 75 55 O EE BAEAR L AR BIRE PR AE TR
ST FhEERR GRS RITREE0~15, 15~25,
25~35, 35~45, 45~60. 60~75 cmE ML KB
WEHR, 450K, 4,
FARBRZEEETIES, BARA TN
TE PRI IEASE . 30 TR
KA R FEAEDTE0~45 em T2, TS Es: (T4)

R3 AREMELEIREZENZI
Table 3  Effect of different tillage treatments on root weight density

HRE IR ] fb g R (g om’)
0~15 cm 15~30 cm 30~45 cm 45~60 cm 60~75 cm
PATHA T1 #FFGRABL (TR 35 cm) 0.0475b 0.0186a 0.0039b / /
T2 i ERAANL (B 45 cm ) 0.0955a 0.0066b 0.0077a / /
T3 E = UREABL (RS 30 cm) 0.0392b 0.0029¢ 0.0009¢ / /
T4 AL GEERF R 15 cm) 0.0463b 0.0018c / / /
T5 %tk 0.0494b 0.0011c / / /
A T1 #EEBRAANL (BRFA 35 cm ) 1.173a 0.247b 0.0881a 0.0466¢ 0.0598b
T2 i CRAANL (BR#A 45 cm ) 1.1107a 0.1632ab 0.1123a 0.0913a 0.0857a
T3 E VAL (RS 30 cm) 0.8584a 0.4028a 0.101a 0.0737b 0.0568b
TA ALGEERFHHR 15 cm) 1.063b 0.0767c 0.0965a 0.0247d /
T5 %t 0.8999b 0.0787¢ 0.0559b 0.0372cd 0.0566b
AR T1 #E EBRAAHL (B 35 cm ) 0.9974a 0.3311b 0.103ab 0.0725¢ 0.038b
T2 i ERAANL (BR#A 45 cm ) 1.3679a 0.4307a 0.1296a 0.0995a 0.0294b
T3 [ =AML (BRHA 30 cm) 0.9814a 0.3035b 0.107ab 0.0861b 0.0151¢c
TA ALGEERFFHR 15 cm) 1.1583a 0.2921b 0.0385¢ 0.0264¢ 0.0634a
T5 ff 0.9293a 0.1889¢c 0.0828b 0.0532d 0.0274b
e RPEIR A TIE, REFEFRR 5% 58 E KT
F4 AEBHEMIEFREZER M
Table 4 Effect of different tillage treatments on root length density
HORE I e A B (cm'm™)
0~15 cm 15~30 cm 30~45 cm 45~60 cm 60~75 cm
AT T1 HEEFAAHL (AL 35 cm) 84ab 86.97a 6.52 / /
T2 i CRAAML (BRHA 45 cm ) 95.71a 10.34cd 9.91 / /
T3 ERIAL (A 30 cm) 85.03ab 10.79¢ / / /
T4 G TEHF@HHA 15 cm) 74.81b 25.86b / / /
TS %k 88.72ab 5.04d / / /
it T1 i CRAANL (B 35 cm ) 528.04a 410.39b 218.75b 106.85a 109.7a
T2 i RRAML (BRH 45 cm ) 429.94¢ 371.08¢ 267.46a 101.22a 92.94b
T3 =AML (BRF 30 cm) 464.45b 443.55a 230.93b 103.17a 68.27c
T4 SR HHA 15 cm) 377.54¢ 105.45¢ 146.83¢ 74.29b 73.96¢
TS %#k 407.71d 215.5d 168.55¢ 83.05b 10.07d
eS| T1 i CRAANL (B 35 cm ) 596.89a 332.26a 199.09a 135.95ab 107.56ab
T2 i CRAAML (BRHA 45 cm ) 574.55a 328.2a 190.59a 143.71a 111.64ab
T3 FERIAL (A 30 cm) 509.04b 336.49a 192.3a 128.71ab 117.75a
T4 G TEHFHHA 15 cm) 467.01c 249.55b 104.7b 102.47¢ 81.99¢
TS %k 463.93¢ 176.44¢ 115.48b 117.78bc 95.28bc

T RPN PIE, ARTREFOR 5% &K
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NAHE (T5) 30~45 cm T2 RAKIMER R, 1L
R FIRRA IR T LA AR 0 T AR b
HEKAER, WRAAERKIP, EhEHR A
R, BWSIHRERE AT TR, 2HTE
KB AR R A AL TR

FORFEPR . A . ORI, IR E R
FERACIREAAAE 225, H S PRE IR, 4%
ALBRIA) 22 WK o BARE B RIARHE B =4
AbER (T1, T2, T3) 5T4 (fEGHewt ). TS (Gik)
R W, 0~45cmt 2, RIEHME (TL.
T2, T3) WEHEFHEH1.418 gem™ , HIH
T4, T54EE14.8%. 37.2%; 45~75 cm T2, FAAHE
PE(TL, T2, T3) MEZEFHEH0.137 gem™
RIHET4 . T5HEE45.6%, 46.8%; WAKHI0~45 cm
T2, BWHHE (T1, T2, T3) WERELHE N
1.583 grem™, 43R T4 . T5HE16.4%, 31.9%; 45~75
emtJZ2, WAHHE (T1. T2, T3) WEHEFY
5501135 gem™ , 2351 T4, T54E26.4%,
40.9%.

AR 0~45 cm L)Z2, WAABFHE T1. T2, T3
MRS H: 1.431 gem™., 1.928 grem™. 1.391
gem™; 45~75 em 1J2, WEZBESHN 0.1105
gem™, 0.1289 gem™. 0.1012 grem™, BRI N T2
>T1>T3, BIEAAHEERT T KAR 525 B 5 i e 31
Je FEOHLEBRE 45 om > S ITHLEBHE 35 cm >
FE = HLEBER 30 cm.,

ZE RN . RAABHE AT LI oK R ) R A4
K, BEIMEOKRMRERRE . AFEBAE T R E %
FEMRBN « IRIAHHE > (L 5EERE > %k; XEARR
URIE SRR E B RN . 2 (45~75cm)
> 27 (0~45cm) T3,

HR K 25 i 5 AR T 9% B A 3 v o A A R A
FAAUO, MR . ORI ]2 - SR K 2
WRI N EWFHERNTL, T2, T3>T4. T5, Hik

F|22 5 B E K R )Z(0~45 cm) IR
KB H364.187 cmm™, 239 HL T4 T54215552.4%,
38.0%; TRIZ(45~75 cm ) HHEFIR K ZE 497.03
cmm™, 4B T4, TSEEE130.0%, 23.6%; Wik
B 22 (0~45 cm) 1+ HE 7 B MK %% B R 362.16
emm”®, ZFRIHLT4. T5HEE32.3%, 26.9%; K=
(45~75 cm ) H PR KB E H124.22 cmm™, 4y
FHT4. TSHE34.7%, 16.6%.

IRIGEE TR X R TR AL PR AT i
T RARK AR FE (I, A3 A B XGRS ]
WEBEEA—2, B, RHHE > L5k > 4
BE: =R IRAABHEAL R 2 8] 22 AN i
2.4 FHMBHMEX TIEMEY SN

IR R R TR BRIy, R
YR Z A K e SRR ME R . I JUARA A2 0
N T AR AR it A A5 B it T - S W 0 A8 Ak
T, EBUS—aR. . BkE Wit g
A S 38 - S A B R AR PR 5 K4
BERIH RARE R L 2M e, HIERMEY R AR R
FeS, TIEEMUERELIANE | L. RN
F, A AR 95%LL EMY L BT LUAR IR
TN . EHE . EERERBR AR, WS,

M SHI AL, 0~50 e3P, HEN
FLEGNNAS condbBEEDT2 M5 5, I E R 2548 b
FHIA] 22 5 AN K o >k H shannon-wienerfi 24E W) Z FEPEF5
BAEhr, BT E TRFEBHESRE T LM £
FEMERE B A D 2 REEFR A sSW=—1, "Zpilnpi,
P IR A A A R AR A AR
o EeM GEIREI, B2 (25~45 cm) B
W RS S . T2>T1>T3>T4>T5, HIE
ISHHE > (B GEHERF > SotlF, =FABHEM L, T2
>T1>T3, BPEAALEBFRAS om > #F FIHLEBHE
35 cm > B HLEHHE30 cm,

RPN BV R ARG 398 75 1, 10 in - 3 FL B R, i3

x5 AEHELETEREMHSHZMW

Table 5 Effect of different tillage treatments on soil microbes

e N— gl ) ’ e TLIA Mzi:@é;ﬁ

B (x10%) b B (<10 Fhk Bt (x10°) UES B (x10%)
T1 2L 0-25 75 6 168 9 25 6 9205
(# 35¢em) 25-50 76 6 165 9 27 6 9277
T2 HE DAL 0-25 85 6 181 9 28 6 10338
(R#A 45 cm) 25-50 80 6 179 9 23 5 9813
T3 [E= IR 0-25 79 6 161 9 24 6 9534
(R# 30 cm) 25-50 73 6 143 9 26 5 8756
T4 L5 ek 0-25 72 6 147 8 24 5 8694
(FHER 15 cm) 25-50 63 6 119 9 19 5 7509
TS Gl 0-25 82 6 172 9 33 7 9953
25-50 82 5 151 8 27 6 8737
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T IELERL, AR T A SRS SR L A M
YIS ARG )BT 53 fid, B0 A P B A
MR TR ST, PRSI . R
Ko, R T RCE SR, A AT
2.5 AEHIELEIHEMFT BRI

FORUCERIT, Fi2 b BRBEFE LA AR =
A5, BRI 40 m® HEAFIN S, A Ab B H AR Y
£, WE 1.

9.0 r

7.0 r

77/ (tshm?)
wn
(=)

AORE—  AbELT ARBE= ARPRPY ARBEETL

1 REHHMELIEI EX 2RI
Fig.1 Effect of different tillage treatments on corn yield
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7=, ABZEE R 3 s Rt —A T R A
FEEIBE PO, S TR AR, TEEA
KEEW o
3 Tit54it

GEAHEVE S BEAH L, B PR MG 3 2
i, HBEBHEREE ARG, XF 25 58 A4 R AR AE FH S 44
fnaA; I LSS R, s S KE, AR
FHEES . B, 5T HEEKGKEES, Bk
DRETART, VR T BHOKES . IR ] 1
IR AR, $REIRE R IERUE YR
i, UGERZE HIERUE SIS

RIABHERTATI AR 2, fRE T FOKRMR R iR
AR, HRITFRABBOKS . F550, NEF-HEE
TYEIEAY; JFREEBRAIE N, FORMR R AR
KB ANRIFHESLEXT YRR e 135
TRl R R B0 R E CTALEAR T PR,
PEOHLEIENAS cm P FIRA35 cm.

RIS EE R IRIAHE . Se b P (8] £ oK™ 1T
BEEZESR . FERFRRET, ANRPHE ™ &
AR ZEA R A WD L), PRy 1%
HIRIZER , difF H A MU SRS s Y, gl
PR+ 3o T AL 2 b 138, ey i 3
Jom A 38 438 RN 9B T B, D/ Ml R AR I AN A 3 v

WIVERTS, S5 G Ab U CRER I S A 1 . ot
B, R R —AREII I S ORI DA
fEtE s RS ARk B, 5853z I 4 e 5 P
TEAEHARSE , JT R IXHIFRAO A A ™, o A
FHBLEE B BAABEAR PR A T R A5
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Effects of Different Tillage Managements on Soil Properties and Corn Growth

LIANG Jinfeng', QI Qingzhen', JIA Xiaohong', GONG Shaojun’, HUANG Yuanfang’

1. Beijing Soil and Fertilizer Station, Beijing 100029, China; 2. Beijing Agro-machinery Test Identification Extension Centre, Beijing 100079, China;

3. College of Resources and Environment, China Agricultural University, Beijing 100193, China

Abstract: The effects of different tillage managements on soil properties and corn productivities were evaluated in this paper. Tillage
treatments included conventional tillage, deep ploughing to 30 cm, 35 cm and 45 c¢m, and no-tillage. The results indicated that deep
ploughing has stronger effects on soil bulk density, water content, soil microbial population and corn root growth performance than
conventional tillage and no-tillage. The deep ploughing treatment reduced the soil bulk density more in 0~25 cm layer than 25~45 cm
layer. The deep ploughing treatment increased the soil moisture, the total soil microbes and root length density more in 25~45 cm
layer than 0~25 cm layer. The deeper of tillage the greater effect on soil physical properties and corn root growth, with order of deep
ploughing tillage (45 cm), deep ploughing tillage (35 cm), deep ploughing tillage (30 cm), and conventional tillage. The corn yield
has not significant difference between different tillage treatments. In view of soil properties, corn growth and natural environment,
the cycle pattern of no-tillage and deep ploughing tillage was a better management practice for dryland in Beijing, to improve soil
properties and increase economic benefits.

Key words: deep ploughing tillage; no tillage; soil bulk density; root length density; soil microbes
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