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(MR RHE RSB, RIS 471023)

W OE: WP E S REE X -G R BURBRS MRS, T 2018—2019 4AFEE/NE BRI SR T 2009
SEREAIRTS, BFT BIFFSFTAE FI(PTNR) . BIHFFEFTAE I (PTSR) . BEHFREFF AL I (RTNR)FIUEHHS FFi4 F (RTSR) N - 4
PEH HHESE . IR0 AR . 258 3R0 . OS5 8P, JERFE M 15 ~ 35 cm 2 85 E, MilK 35~ 60 cm +
BHEA RS, AERBFFATEH T 0~5.5~15 cm L2 AP E & a0 B ERRIL 20.5% .21.2% F115.2%.9.7%;
QEREFFAL HAHH, AP R HAEBIBET 0~ 5.5 ~ 15 em )2 H3EA B0 B E FEAIK 2.9% 1 2.8% , BERF T /3 BIFEAIK 3.6% F12.9%,
BB T B4R R 0 ~ 35 em HEAHUR . &%, AW, WP RAIRET . BT, 0. DREmR R AT A U
WPk, HEBR 15 ~35 cm +2FMNEHF F IR Z KT B OMNTAERNE, FEHHSFHE HA R THERZ0 ~ 15 om) 1 EFR &
FNBEEYE, W BRI ATHE 15 ~ 35 cm L2 EHER 0 S RBAERE MK 35 ~ 60 com L 2M A SR, &L, BHEHAF
TR . Foir S B , (AN BHE i 5, BERRREIEIAE 0 ~ 15 cm 1 15 ~ 35 cm + /2RI LML
N, HEARERIRAT R HAITRZ . B BRI TRR 12 - e 4R T SR X -S40 SR RS FRA B H BIBERL &
M B

KR F-TRE; PMERG BSFRAH; iRt e

hESES: S152 MHEFRERG: A

Effects of Tillage Methods and Straw Returning on Soil Physiochemical Properties and

Enzyme Activities in Wheat-Soybean Rotation Filed
LI Wenna, LI Shuang, GUAN Haoyue, LI Mengyao, ZHAO Kainan, ZHANG Jun, HUANG Ming, WU Jinzhi", LI Youjun
(College of Agriculture, Henan University of Science and Technology, Luoyang, Henan 471023, China)

Abstract: In order to clarify the effects of tillage methods and straw returning on soil physiochemical properties and enzyme
activities under wheat-soybean rotation, the effects of plowing tillage without straw returning (PTNR), plowing tillage with straw
returning (PTSR), rotary tillage without straw returning (RTNR) and rotary tillage with straw returning (RTSR) on soil bulk
densities, nutrient contents and enzyme activities were studied at wheat maturity stages in 2018—2019 based on a long-term
located experiment initiated from 2009. The results showed that, 1) Compared with plowing tillage (PT), rotary tillage (RT) had a
tendency to increase soil bulk density in 15-35 cm soil layer and decreased in 35-60 cm soil layer. Compared with PT, RT
significantly reduced soil organic matter and total nitrogen contents by 20.5% and 21.2% in 0—5 cm soil layer, and 15.2%, 9.7% in
5—-15 cm soil layer under the condition of no straw returing. 2)Compared with no straw returning (NR), straw returning (SR)
significantly reduced soil bulk density by 2.9% in 0-5 cm and 2.8% in 5-15 cm soil layers under PT, and reduced by 3.6% and
2.9% under RT, respectively; while the contents of organic matter, total nitrogen, available phosphorus, available potassium and
the activities of urease, protease, invertase, alkaline phosphatase and catalase were significantly increased in 0-35 cm soil layer

under most conditions. Moreover, except that in 15-35 cm soil layer, the increases in the above soil indexes were greater under
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RT than those under PT. 3)Considering the interaction effects, RTSR was beneficial to increase soil nutrient contents and enzyme

activities in 0—15 cm soil layer, while PTSR was beneficial to those in 15-35 cm soil layer and total nitrogen content in 35-60 cm

soil layer. In conclusion, straw returning is beneficial to optimize soil bulk density, nutrient contents and enzyme activities, but

the effects vary with tillage methods. Rotary tillage show better in 0—15 c¢m soil layer while plowing tillage show better in 15-35

cm soil layer, which in turn making RTSR is beneficial to improve soil quality in the surface layer while PTSR is beneficial in the

deeper soil layers. Therefore, straw returning with rotating plowing and rotary tillage should be adopted under wheat-soybean

rotation in dry farming areas.

Key words: Wheat-soybean rotation; Tillage method; Straw returning; Soil physiochemical properties; Soil enzyme activity

#E 2019 4F, REJA SHHSTR 22% /Y
HEH(4.44 128, 15 Bi=1 hm®))@ A= w0, e,
IR E B AT SR il A7 AR Ay B R 2R 5 L A2
ik 2E L W JMICE . RIER TR RIAE AR ) 55
AR, IEBREE A TR R RN Ik, R
TR R | B AR 3 A i AR R LB i
T B0 T8 G AR Ol vl e kS B
HEE L,

R RS FF A R FLC G AR 2 4 T B o
TR R, #ORT DA e ek AE R RS AL
JRPRN eI i, A IR Y, R
PEEHoK e, KL IAE BRED SO e A
PR 7 1 R ) S R HGT  SER Sh AR EE R A B RE IR
FE A P e A R R SR B R
MRAEAR S, Y FERBHE o, (HIHEAL IR
A2 15 em 245, ANMLAEREFFIA H 8 A X il AT () TR HE
ANIENT R 5 R R T, 1 LA S TR R Z (20
em)E AR, PRI AR 20 AL B A Y Rk
Y RF A B AR A 7= 1 Tl A AR ) ) B S  ai
B, VENVIREE 25 ~ 35 cm AU BIBE S IEdA HL, ANLAE
R R | FTHAURE | LA E, w ]
KWIRZHIERBRZ, REALBARE, i+
I (AN = & T I YN (11 o g 1
WD AR, BHIERF, 0~20 cm £
JE UK AR A TR AIRAE 25 59 R 1k 1) i K,
Xof 43 R 104 R 4 5500 A7 G AT A FH S H:
b FH )45 B it S i O KRR R, REFRIE
H AR RS A s S AL . BT R Al 5,
AAFNF AR e A T, B A ML . AR
P SRR SR R RS AT b L
JCHE R B RS TR U (EARSFRAA B S 25 BV E B R 4
R R R A e

KN - K (RIFR 22— ) Fe VR & — P L AR
AAFHE GRMEY) . AEFER S EEEY . SIERIEY
e A ey A A, B A B R IR

+ . REAE M A e R, U] R S RMEDY)
A EFAERT, AT HES) R A, s R
PR R ST, TR E WA AR U0 T R
AU E Bl rp SR XA 98 22 W, BT DA ok AR it
P - A E W R BRI F e e, £l
AUV R B, -SRI T RS FRAA B 5
FEFFAIE A 0 ~ 20 cm F1 20 ~ 40 cm + )2 34 HL
e KIS PR . BUEY APkl . 2% . PR
A ESE . WEEYEY RS E RSN, B3GR
BEFS AT 30 FH St 3G I 34 . SR, m AR oE 24
HERHE Jr CERS I B — 5 0 2 - G AR 1
HARIRAE P S R E T, AR R 20 0 ~
20 cm F1 20 ~ 40 cm, ARFIEFFBHEXT LIRS
TREEAN RN 5 R A I Re AR b, Rtk ASBFFE A
G 2009 478 5 b 27— 5 Fe AR AR B AR T ) S 7 1K
5, W RIS AN A B . BARERS FEIE | BERRRL AT
ANiA HFERFRE FFIR X 0 ~ 5. 5 ~ 15, 15 ~ 35
F1 35 ~ 60 em 4 )2 4 38 H A0 0 R il P 5
DL N $12 T 22— 5 50 AR FH 4 8 0 2 AR B 4K 4
BEARS% .

1 MRS

1.1 RIeHE R

T2 56 b A7 T IR R A8 1% BH T T R Rk B K2 T
KX 5637 (112.25°E, 34.36°N), %X &8 T8
5 RIX, WK 150 m, FEHSIE 14.6 C, FE
JKH 400 ~ 800 mm, H 60% ZEAEFT 7—9 A,
HH 1] 2 7 IS8T 4R T 2009 4F 10 H |, 782 (R8T 46
ZlE—HRMAEZ-GiE, HHORER 1, 2009 45t
IR 2R, 0~20 cm 2 A PR S 15.9 g/kg,
ol ffe AL i 36.3 mg/kg, AR A i 21.0 mg/kg,
AR S & 120.0 mg/kg, pH 8.1,
1.2 Rt A HEEE

IR FHBENL X 3T, s BIRERS FFAS I8
(PTNR) . BHHEAS FF 16 H (PTSR) . i HF 5 FF A 38 H
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(RTNR)FIERFFE #1340 FH (RTSR) 4 b3, Hirp, @
PTNR R AERTHBOGR F RS FRG /X, 35Ut A
BHESEEVEIRE 30 ~ 35 em, $EEATEE | &R, FEFFA
W H; QPTSR WHEMEHHESHIF PTNR, AR
KYWERRTZERS FR(S em Z247) Y5078 3538 H T J5U/N X
(BDRTNR JE7EHTEEWCR ST FEFFIE H/NX, 354Ut
AEkHE SERIBERE 15 em, BEE#EFN, R ALH; @
RTSR (i AL HFVEE BEIR] RTNR, B HER B A0 BT
HAREFE(S om ZeA7) 350 5638 H T JR/NX AR A/
OISR 6 5, REMFCHTHHE 13, NXH
60 m*(20 mx3 m), 3 WHEE . K/NEFHAE 10 A
RN AR RD, & HEN 180 kg/hm?, 17HE 20 cm, #EIE
4~5cm, B4FE S5 K 6 A FAUGE, B RKEA4FE
6 H Lhag#%#, 10 4 BAJWGk; 1700 40 cm, BREE
13 ~ 15 cm. 2 FIEIEH 2 b > 15R ML AR HE -
M 2009 4F 10 AFFAEARIA THEE, A IERCHE . B
FHAEERE AAEN © P,0s @ K,0=20 : 15 : 10), Jifi &t
HFZE 900 kg/hm?, #14 N 180 kg/hm? . P,0s 135 kg/hm?
1 K,0 90 kg/hm?s K225 300 kg/hn?, 74 N 60 kg/hm?
P,05 45 kg/hm? 1 K,0 30 kg/hm?, HoAth FH 7] 425 B[] 24
Hu 7 H

1.3 WEBBEMAE

131 HHERENNE HREEERHNIIE, T
2018—2019 4ERE/NE GRS 2 K1 72019 4F 6 H),
43 0~5,5~15, 15~35 K135 ~ 60 cm 4 MR FEH
REFE, BAEK 4 RES, BN 3 RER, A
SEEREE 105 °C Mk 24 h JEPRfaE, e A,
1.3.2  EHEGR S RMEEE RN E  EHR
ZRHEAES AR, BEAS/NXCR A TS R, A
4cm RGN 0~5.5~15,15~35 135 ~
60 cm 4 1R RETHE, [Fl—1)2 5 AN L IE
IRAHE)E I 400 g A2 47 Il 250 = o K AE A Bk
AR AP R | SRAEF MG 2 1y, — I E T
—20 CUKFIPRAT, T LI s — KT,

RTG53 1 2 04 5 EERE s 1 mm A1 0.15 mm JE g
i, FHTFE R0 &, HHERESSENE SR
o B PR 50k - A BT S R FH AR RS A1
i, HIEAAE R ARRI R e A
2, AR ORI IR S Lk, B & R
KM CEETHE . RS MEAG I 2 SRR CHA B A T
B BEALERE TR 3.5- RS EK IR e s, IR
TG PESR P BE B 08 Lo 6k, B IS R el = L 62
2, BEPERERR A TS R R AR A e ik, b Ak
SIS MR P e e R B R A
1.4 HESZITHH

IRIG B R SPSS 17.0 G0 Hr ik i it 47 25 7
L EVER G (LSD 12%), FIFH Excel 2010 41442 K25

2 HEREHN
21 MEARMEFCEMBEMEZ-ERIEHLT
BERENZIT

HE 1A LIBEH, 0~ 60 cm + /20 HIEAHIE
% 2T R4 =, FLBRE Jr SCRIRS AT 34 H X
T HEEE R RS . BE ST 15 ~
35.35~60 cm )2 MIERE  AHFEHX 0~5.5~
15 em + )2 T3 T HA B ATRER0Y, [BHHES
FORIFE AT H B AEXS 25 + )2 A S0 B 52 m ,
SEIHAHL, AR 15~ 35 em 12 HIEAE,
AL 35 ~ 60 em + 2 HIEA TR, EX4+
JZ A E MR A A TR B 5 2 KO RS AT IR T SRS AR A T
L, PIMBHET T 0~ 35 em &% + 2 HHEA T
FEA%, H 0~ 15 cm H 2RI W3 25 75 (P<0.05),
0~5.5~15cm LJZ2FEHET BIREIRE 7300 2.9% i
2.8%, WEHF T B0 3.6% 1 2.9%; {HEGFHHET
KX TREFFEH R 35 ~60 cm T2 FIEAFETLEN, 5
PTSR #H[t, RTSR 124 ELE 15 ~ 35 cm 124
JIFHE T (6.6%), THAE 0~ 15, 35~ 60 cm FEH AT,
(ERSESIRARTE /G 2N

£1 TELENTIERENEIE

Table 1 Effects of different treatments on soil bulk densities

A3 0~5cm 5~15cm 15~35cm 35~ 60 cm

PTNR 1.39+0.016a 1.41£0.016a 1.42 £ 0.060 ab 1.53+0.010 a

PTSR 1.35+0.016 b 1.37£0.008 b 1.37+0.010b 1.53+0.010a

RTNR 139+0.014a 1.40£0.016 a 1.49+0.010 a 1.48 +0.036 a

RTSR 1.34+0.014 b 1.36 £ 0.008 b 1.46 + 0.036 ab 1.48+0.043 a
BHERXT 0.2 3.0 14.8" 8.8
FEFFAH R 17.4” 48.0" 3.7 0.1

TxR 0.2 0.1 0.2 0.1

e BEIPAR glom’s LD RSB/ FRERIFE FRAE I 22 73K P<0.05 W& KT *, ** Sp5IFIRFI K P<0.05 Fl P<0.01

BEKF
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22 MEARNEFIANEHZE-SRIEALT
EXSSENEI
221 X AP A S S RS HE 1A
FIE 1B AT, BAEH 0 ~ 60 e + /2 HLF A4 A
R YIbEE TR TR R IR AL, EERER
LG . BHE T RS AR B e =38 B AEXT 0 ~
15 cm 42 EHEEPUTA RSB A R B
ZIKF(P<0.05); i 15 ~35 ecm HEAVEMARAS
i, LUK 35 ~ 60 em 2R & EAEN A # R A
FXRS. SR, B 0~5. 5~15em T2
A LT A4 S AR RS AN A AR B 2
ik, FEFFAHALBE T B33 5 (P<0.05); 15 ~ 35 cm
T JZ RIS R A AN 5 B AR R 5 AL
FAA A i Y R E R 35~ 60 em LR A ML S
HEREZER, SRS RRHFAE T REEA 5
EAHREFFR T 55 8.5%. SREFFAIE AL,
FEAT I AT ) T4 0 ~ 35 cm 4%+ 2 A HLT 4
Reh, P 35~60cm HERNERAGRE, HEHE
PFTRE % . WNEAERUYE, 0~5. 5~15cem +

2 AR M2 E & EY RN RTSR>PTSR>
PTNR>RTNR, HAb#[H] 22 573535 81 1 # 7K F; RTSR
4 PTSR., PTNR, RTNR -+ 347 ML Ml 4 & & 7F
0~5cm 12505 W 5.7%. 18.6%. 49.2% FiI
22.3%. 45.6%. 71.6%, 1£5 ~ 15 cm + /2005 W&
P8 7.7%. 24.0% . 57.4% F121.6%. 48.6% . 67.6%.
fE 15 ~ 35 em +)2, HHEAGPL S EEI N PTSR>
RTSR>RTNR>PTNR,PTSR #; RTSR .RTNR #ll PTNR
Ay AR 15.5% . 18.3% FI 26.3%, RTSR #
PTNR {2 ##27 9.3%, {H RTNR 5 RTSR, PTNR Jd]
ZRARE;, HIELATEERINN PTSR>RTSR>
PTNR>RTNR, PTSR # RTSR., RTNR #l PTNR 3%
HE 11.3%.29.5% F119.7%, PTNR 5 RTSR,RTNR
[ 22 AR E . TE 35 ~60 cm +)2, £&4bHa] + 3G
MUR AR 2ZEF AR, (He% & RTSR % PTSR,
PTNR 1 RTNR 43-51] i} #42 5 8.5% . 14.3% F125.5%.
AL, RTSR Al T4 0~5. 5~15cm +J2HIEH
LB A2 A &5, PTSR I T4 15 ~35 cm +)2 11
A PR A S E A,

O PTNR @ PTSR @ RTNR mRTSR

20

Ho

AU (2/ke)
S

5~15 15~35 35~60

LJRBEE (cm)

SRR (g/ke)

1.6 (B)

0.8

0.4+

0~5 5~15  15~35
LB (cm)

(B /NG B R[] 7 [] — - J2 S ) b 380 i 24 5 W 35 (P<0.05), FIATIA])
E1 FERLETHEANRAFEZEBEE

Fig. 1 Soil organic matter (A) and total nitrogen (B) contents under different treatments

2.2.2 % A SO R AR B a5 Hi
&l 2A FE 2B w1 BHE T X 0~ 5 em AT 5 ~ 15 ecm
+ 2 A SO S L 0 ~ 35 cm )2 4 EH S
B WE R, RS A KB O U RS A
M EAEX) 0 ~ 35 cm 45 1 )2 1 e 8o & & FE AL
B R WA, (B EE T SRS A i K
THETEAEXF 35 ~ 60 cm 2 AT R A E S
TERHICEEL W, 5P, BEFRE E R E
HERE AR 0 ~ 15 em )2 e 0Bk Ak sk 0 5

DA M 15 ~ 35 em )2 BACH i AR RS AT IR |
TERE R EFRAL 15 ~ 35 em 1+ 2 4+ 3 o &
WEERR O~ 15 cm LZHEMMAEE, SHHFAK
HAHLL, BRBERET 15 ~35 cm L 2B MBS 25,
FE AR M B3 0 ~ 35 ecm & L2 R & 1,
X 35 ~ 60 em BEEH & 5 0 W E 5 W . N HAERLN
F, 0~5. 5~ 15 cm 12 A B AE AR & &
)2 5 RTSR>PTSR> PTNR>RTNR, [4 0~ 15 cm
12 RTSR 5 PTSR [ %k & 4k 25 7 A W& 5h,
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25 4h P R] 22 S 348 B KOs Hip, RTSR 4
PTSR. PTNR, RTNR 43 & Fll s 040 % &, 7F 0 ~
5cem T2 MR 3.2%. 23.8%. 38.6% F1 6.4%,
23.3%. 31.4%, 1 5 ~ 15 cm +240 90 EiE
3.8%. 26.6%. 38.1% Fl 6.8%. 20.0%. 29.9%.

£ 15 ~35 em 12, B3 00 & R PTSR>

RTSR>RTNR>PTNR, H: 71 PTSR % RTSR. RTNR
FT PTNR 43 B 5 42 5 34.0% ., 43.2% Fl1 47.2%,
HoAb b #2250 2, TR S R
RTSR>PTSR>PTNR>RTNR, [ PTSR 5 RTSR [d]
25 AN WE AN IR R 8 2 K-, RTSR # PTNR Al
RTNR 43l {8 & #2755 11.2% i1 16.9%.

OPTNR @PTSR BRTNR mRTSR

401
(A)

30r

201

AR & (mg/kg)

aaga

0~5 5~15  15~35  35~60

LR (cm)

200
B)

150

100

A& (mg/kg)

50

0~5 515  15~35  35~60

LR (cm)

B2 FARMETTIESNHQ)IESRB)ESE

Fig. 2 Soil available phosphorus (A) and potassium (B) contents under different treatments

23 HEFAXMBEFEIANBRMZ-TSRIEHLT

bediapn e d: b= A
2.3.0 % - SRR PR B 1R M A 5 H I 3A
AU, 3 Rkl 6 R Bl 2 ORI 2 S T e
FRER RS, W HIAE S ~ 15 em +)2, [HALHA]
IURIZ(0 ~ 15 em)fEFE 25, MHET SRR FFA
H & =& HAERT 15 ~ 60 em )2 -3 IR 1% 1 TG
FRm, SEPHEI, T 0~5. 5~15em T2
ORI 1A~ 34 53301 S 25 0 8.3% 1 18.2%, HLAHAT
W H IR S . SRS IE AL, FEFF L AR
T 0~5. 5~15cm 12 HIENRERGE, BT 200
WERE 172% H 16.8%, KE#FT 209 8 & 1w
31.9% #110.2%. MWEAERNA, 7£0~5cm 12,
+ G JIR TS 1 F By RTSR>PTSR>RTNR>PTNR,
RTSR #; PTSR .PTNR I RTNR 435I i E 2 55 14.7% .
34.4% F131.9%; fE5~15cm +JZ, HIEMREEE P
F# & RTSR>RTNR>PTSR>PTNR, RTSR #; PTSR .
PTNR #1 RTNR 435l Z42 5 14.8%. 34.1% Al
10.2%. RIUL, BEFFFIASFRAR H XA R T4 o 1 ek
BEIEPE, LA TAF RTSR AL FECR AL, (BANAESR
EEH .

K 3B %W, BRBHES XN 0~5 com + )2 HEE

PRI MG S A, ARy ZCRIRS A 34 Al
S2M0 0 ~ 35 em + )2 H I FEEE M, (HXT 35 ~ 60 cm
)2 R B R TC B . SRR L, RS T
AT, BERHHE S ~ 15 F1 15 ~ 35 em + 2 HHE
B PR B R 5.1% Fl 7.7%; FEFFEHT,
BERFHE 5 ~ 15 )2 W EHN 5.2%, 15 ~ 35 cm )2
R 11.1%. SFREFFAISHA L, FEFFL AT
P I FIBGE M, BFE R 0~5.5~15 M1 15~35cm
2000 8RS 15.3% . 13.5% F110.3%, GEdk T
Oy R 22.4% ., 25.8% HI 6.3%, HEHFTERZ
TIERAE S, R T UR)E SRR . AR
F, BHEEAMSEEO0~5. S~15cm HEHEH K
RTSR>PTSR>PTNR>RTNR; ifii 15~ 35 cm 12N
¥i &y PTSR>PTNR>RTSR>RTNR,,

2.3.2 WAL AR B R A M
S 7 L0 Tl M R 0 T A O e B R R
LB AR SEE 3C. 3D). HER#HHE T LR
Y7 AR FFA H ELAEXT 35 ~ 60 cm + )2 H 354k
it T A ARV ol R S 2 T B 25 R o, B =R
FEFT I T K —F HAEXS 0 ~ 35 cm 4% + )2 + AL il
TG PRI Bt I RS M 4 BT W 2 52 e (181 3C.L 3D).
S5, RFFRIE T, BESR 55 b R s
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Fig. 3 Soil urease (A), protease (B), invertase (C), alkaline phosphatase (D), and catalase (E) activities under different treatments
fE0 ~ 5.5~ 15F15 ~ 35 cm HJR500 &S FITHESE 0~35 cm 2 HIEFRALRTENE, 0~5. 5~
21.9%. 9.5% Fl 24.1%; FEFFEHAET, 0 ~ 5 15 F1 15 ~ 35 cm T JZBIHF 500485 34.5%, 31.1%
5~ 15 cm 2B EHR 20.9% F114.8%, 15~35em 1 54.8%, BEHE N5l 33.5%. 37.5% H17.1%;
T2 B EE 14.2%., SFEFAEHMEEL, #fdm MWEHAERN A, £ 0~5, 5~15cm 1 )2 AL
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T RTSR>PTSR>RTNR>PTNR, RTSR #;
PTSR. PTNR FI RTNR 7E 0 ~ 5 cm + /23] . 4%
1 20.9% . 62.7%F1 33.5%, #£ 5~ 15 cm 1253
FHR 14.8%., 50.5% F137.5%; RTSR 7E 15 ~35 cm
+ 2 AL EEG A PTSR B TR 14.2%, 1
¢ PTNR I RTNR 4351 5t 42 55 32.8% il 7.1%.

i &l 3D AT, SR L, R AN S AR,
JEHFRT 0 ~ 35 cm )2 T HERRM: 1R 7% 4 TG Wb 3 5%
m s FEFFEHET, FERHME 0 ~ 15 cm + )2 HIEmMER
TR BRIk S 10, T 15 ~35 em 2B F N, 5
FEFFANIE AR EE, FEFRA AT B 3535 0 ~ 35 cm +
2 IR R RR VR PE, 0~5. 5~ 15 F115~35cm
+JZEIHF R IR 19.9% . 19.3% F120.0%, i€
BEF 23500 38.9%. 33.7% H18.3%. MIAERUNE,
AN () Ak SR - SFE00 P Bt 1 S 1 P 5 R 2 07 5
76 0 ~5 cm )2 M & RTSR>PTSR>PTNR>RTNR,
RTSR #; PTSR ,PTNR F RTNR 435 i F 42 55 12.8% .
35.3% HI138.9%; fE5 ~ 15 cm + /2K N RTSR>
PTSR>RTNR>PTNR,RTSR #; PTSR .PTNR #l RTNR
Iy B 12.8%. 34.7% M133.7%; 15 ~ 35 cm
+ZFEH N PTSR>RTSR>PTNR=RTNR, PTSR 43
4 RTSR ,PTNR FlI RTNR 4351 {2 42 55 10.8%.20.0%
F120.0%.

233 NG ABRG R WK 3E B
N, BREEE R REFRE HAE 35 ~ 60 cm 2 TR ERL
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TAEO0~ 15 ecm 12 BEHN, 15~ 60 cm +)2 83
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60 cm - JZIEIEA WES, TR A RN, 1%
I A SRS VRS 0 R, ELRERE T A e I
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24 TEBAMREDEEFENEXE
MBI R (R )R, HEAES L5
BURE . . A 00 . R0 & = IR . 25
SEACHE . DRPERERREG | O Ak U T MY A
TSR o R B P TGV 5 IO T8 9% e 1) ) A Sk
AL, BT E A5 SR . B PSR 2 ] 2
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Table 2 Relationship between soil physiochemical properties and enzyme activities in wheat-soybean rotation filed

Faxiy HHL 2R EER S A T BRiE  EOEE FAEE O BUERERRRE T ALER
AE 1
LT -0.806™ 1
o ~0.805"  0.944" 1
R ¢ -0.904" 0955  0.905” 1
AL —0.744” 0925 09537 0.854"
U fit -0.631"  0.649”  0.728"  0.689"  0.679" 1
EAE) -0.876"  0.863"  0.854™  0.892"  0.799" 0.454 1
Ak -0.895"  0.876"  0.892"  0.934”  0.828"  0.738"  0.903" 1
AEEERREE  —-0.759™ 0903 0970  0.858"  0.964™  0.732"  0.813"  0.874” 1
HEERE 07647 0.926™  0.966™  0.866™ 09587  0.649"  0.827"  0.832" 0.952" 1
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60 cm + 2 T FE B, SO R THHENUAIED:
WEHHEZ R RN, e — e B LRI 2+
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