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Abstract
in Horqin Sandy Land,the purpose was to improve soil quality and farmland soil ecological environment in this area,through field positioning

(1. College of Environmental Science and Engineering, Liaoning Technical U-
In view of the serious soil desertification, soil nutrient loss, fertility decline, farmland environment deterioration and other problems

experiments , the changes of soil physical and chemical properties, soil enzyme activities and microbial biomass under four cropping modes of
peanut continuous cropping (CK) , corn continuous cropping ( LC), corn-peanut rotation ( RC) and peanut-corn rotation ( RP) in Horqgin
Sandy Land were studied. The results showed that compared with CK, the other three cropping patterns could significantly improve soil physical
and chemical properties, soil enzyme activities and soil microbial biomass C, N and P contents, and the corn-peanut rotation pattern (RC)
had the best effect. And the ratios of soil MBC/MBN, MBC/SOC, MBN/TN, MBP/TP under different treatments were 8. 67%—11. 18% ,
38.42%-46.07% ,35. 07% - 57. 56% , 20. 63% —55. 94% , respectively, the distribution characteristics of their ratios in different planting
modes and different soil depths were significantly different. Correlation analysis showed that soil pH and N, P, K contents were significantly or
extremely significantly positively correlated with soil biological indexes (P<0.05 or P<0.01), and soil organic matter was significantly or ex-

tremely significantly positively correlated with soil microbial biomass indexes (P<0.05 or P<0.01).
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Table 1 Effects of different planting patterns on soil physicochemical properties

AR TR AL 25 L 24 B A HAH
Planting Soil depth pH SoC TN TP TK AN AP AK
pattern cm o/kg o/kg o/kg g/kg mg/kg mg/kg mg/kg
e CK 0~20  6.58+0.01 b 5.10+0.08 ¢  0.51+0.02 b 0.28+0.01 ¢ 24.74+0.47 ¢ 65.86x1.16 ¢ 11.50+0.17 ¢ 71.53+0.96 b
20~40  6.53+0.02 ab 4.25+0.05 ¢ 0.42£0.02 ¢ 0.16£0.00 b 16.78+0.42 b 55.61+0.84 b  7.46x0.19 ¢ 62.48+0.98 b
Tk LC 0~20  6.67+0.04a 6.57+0.05b 0.54+0.01 ab 0.29+0.01 be 25.74+0.52 be 67.73+0.80 be 12.29+0.27 ¢ 73.63+0. 94 ab
20~40  6.55£0.01 a 4.41+0.03 b  0.4520.01 be 0.17+0.00 a 17.3520.41 ab 58.48+0.89 ab 8.52+0.25 bec  64.68+0.87 ab
FAR-ARIERC 0~20  6.70£0.05a 6.8420.06a 0.58+0.02a 0.33£0.01 a 27.7120.41 a 72.42+1.08 a 15.83+0.25a 75.87x1.11 a
20~40  6.68+0.01 a 4.54+0.05a 0.50+0.01 a 0.19£0.01 a 18.43+0.28 a 59.44+0.92a  9.45+0.27a  67.51x0.91 a
WHE-TKEERP 0~20  6.68+0.06 a 6.68+0.04 ab 0.57+0.02 ab 0.32+0.01 ab 26.79+0.42 ab 70.31+1.01 ab 14.88+0.33 b  75.44+0.54 a
20~40  6.65£0.0l a 4.38+0.05 ¢ 0.48+0.01 ab 0.18+0.00 a 17.70+0.39 ab 58.73+1.12 ab 8.81+0.16 ab 66.49+0.73 a

LE RIS NG TSR R — L )2 A R B R 22 57 2% (P<0. 05)

Note ; Different lowercase letters in the same column represent significant differences between different planting patterns in the same soil layer (P<0.05)
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Note ; Different lowercase letters represent significant differences between
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different planting patterns in the same soil layer (P<0.05)
B 1 AE#EE TS S0 SEE TN
Fig.1 Effect of different planting patterns on soil catalase activity
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IK S , REAK fifp LS AT DL AL 5 W0 2 SR ) i i
FURBICHLETE ™o s 2 AT, 4 FifpAEL 0~20,20~
40 cm + )2+ RS EREE IS M F B RC>RP>LC>CK;0 ~
20 em +2,CK 4b¥5 RP RC 4bFH 255 1.2 (P<0.05) ,LC
AbFR 5 RC ARPE2E 5 B3 (P<0.05) , 5 RP 422 5N i 3
(P>0.05) ,RP RC £hFl[E] 22 R .3 (P>0. 05) ;20~40 cm
+ 2 ,CK LC £h¥H 5 RC \RP ZhFH25 5 5.2 (P<0. 05) ,CK 4t
5 LC AbFE2E 5 A B35 (P>0.05) ,RC b3R5 RP AbFIE 53
A3 (P>0.05) ;LC RC 1 RP Zh3H43 5] Lt CK Zb 3RS T
1. 74% ~8. 13% \11.30% ~ 18. 70% 11 7. 83% ~12. 20% , 1% %5 5%
M VR R R PR, MRS WA Rt i v 1
T IEWRRRREE T , DL R OK—FEAE SRR B (RC) SRR E
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O

FRBRBEEPEAKP [l mg/g

I
S

0~20
+ BEJZ Soil depth Il cm
TE AR NE TR R — R AR AR 22 53 25 (P<0. 05)
Note ; Different lowercase letters represent significant differences between
different planting patterns in the same soil layer (P<0.05)
B2 FEFEZERI T R ESE R R0
Fig.2 Effect of different planting patterns on soil phosphatase
activity

FI o RC>RP>LC>CK;0~20 ecm +)2,CK 43 5 LC \RP
RC AbPZE 5 B35 (P<0.05) ,LC 4b P 5 RC AbJH 22 55 3%
(P<0.05) ,5 RP AL H22 5 AN 3% (P>0.05) ,RP \RC 4b 2 i)
2R B F(P<0.05);20~40 cm +)2,CK 4 ¥ 5 LC RC .RP
AbFPE 5 1 3 (P<0.05) ,LC 43 5 RP Zb 3 2% 55 R i 3%
(P>0.05) , 5 RC 4 P75 2 3% (P<0.05) ,RC Zb Y RP &b
H22 53 3% (P<0. 05) ;LC RC 1 RP ZbFH4351 LY CK AbHi4R
BT 18. 27% ~ 26. 61% . 50. 00% ~ 51. 61% FI 32. 69% ~
33.87% ., ZARIRM] AR SRR AR L R T 1, 42
VERENT LU R0 g - SR M A 05 44, Fb LU K — A 58
VEAEFE(RC) LSRR B M B
O« [Jiw
E re [ re ,

2.0 a

20~ 40
+ 25 E Soil depth Il cm

0~20

E AN NE TR R ] — R AR AR 22 53 2 (P<0. 05)
Note ; Different lowercase letters represent significant differences between
different planting patterns in the same soil layer (P<0.05)
E 3 FREFEZER I T ST R R0

Fig.3 Effect of different planting patterns on soil sucrase activity
2.2.4 PHEEAMHGTE. ERESS LR EIER EH
S A b HoAt 2 1 S A AL 5 0 B0 B A K A 7™ ) 2 e S A
I RIEZ — RPN B () — A R EAE AR . Al 4
AT, 4 PR 0~20,20~40 em + )2 3 A EHE 1
I RC>RP>LC>CK;0~20 em + )2, CK 43 5 LC RP Fl
RC Ab¥12E 5 3% (P<0.05) ,LC AL B 5 RC \RP Kb 32 5+ ik
#(P<0.05),RP RC 4b B[] 22 F R B 3 (P>0. 05) ;20 ~
40 em +J2,CK LC 4 ¥ 5 RC RP 4bFi24 5 5.2 ( P<0.05) ,
CK 4b3H 5 LC AbBE 22 58 .35 (P>0. 05) ,RC 4b ¥ 5 RP 4k
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2R AN (P>0.05) ;LC RC Al RP A5 CK b2
P85 T 5. 58% ~ 9. 22%,25. 32% ~ 27. 9% il 21. 46% ~
25.26% o KSR AR AL HHT SR 1 B R
FEAG, Fe A CA BT s Sk BT e AR K- 1K
EREAEALER (RC) -3 B Mfe s , AB2E - TORFE AR AL 1
(RP)IRZ.

B« Jw
E ke [ re

a

T 0
+ ZIFE Soil depth Il em
A ARV NG ERAR R — R AR AR 22 57 8 25 (P<0. 05)

Note ; Different lowercase letters represent significant differences between

different planting patterns in the same soil layer (P<0.05)
B4 AEMMEEXTIEEOEEENEN

Fig.4 Effect of different planting patterns on soil protease activity

400 4

MBC | mg/kg
MBN I mg/kg

23 AEMEEXNTEREVEYEHR. A BN
Vo I w47 GA L7/ JAEU 7/ e -2 S I W R R 30 ) DSl
J e SRy R — DB RR . S AT, AR
PR AT IR Y A A B B AR R, -
A YRR (MBC) & 5 7E 0~20,20~40 em 1 )2
i1, CK b LC RC \RP AbPi2E 5 g 3 (P<0.05) ,RC Ab B
5 LC RP fb¥f2e 5 1 2% (P<0.05) ,LC 2P 5 RP A3 2% 53
AW (P>0.05), HEHMAYAYWER(MBN) & &84 0~
20 em + 2440 P 2% 57 8 35 (P<0.05) ;7 20~40 em + )2,
CK 4h¥i5 LC \RC \RP 4b P22 53 i 3% (P<0.05) ,LC Zb ¥ Y
RC .RP 4h3H195 7 3 (P<0.05) ,RC 4bFE 5 RP 4bFH 2% HR
BAE(P>0.05), HHEREYEY R (MBP) & &4 0~
20 em +J2 1, CK b B 5 LC RC RP 4bHfi 2% 55 g % ( P<
0.05),LC 4b¥ 5 RC RP 4b¥H 25 5 i 2 (P<0. 05) ,RC 4b B
5 RP (bR 2 (P>0.05) ;76 20~40 em + 271, CK
AbPES LC RC \RP 4hF2: 57 i 2 (P<0.05) ,RC 4h ¥ 5 LC,
RP gb3i2s 5 1 2 (P<0.05) ,LC Zb¥1 5 RP 4b# 22 5501 i 2%
(P>0.05) , F, EEAEBALTE T H 3 E Yt Y & i
BRI, AR B T B E A e S T, P R
KA (RC) IR E WA i B A TR AL

B rC om re

0~20
+ BIEJZ Soil depth Il cm

20~40

+ BIFE Soil depth /I cm
TE A NG TR ] — L Z AR IR ] 22 5 125 ( P<0. 05)
Note: Different lowercase letters represent significant differences between different planting patterns in the same soil layer (P<0.05)
E S5 FAE#MEEY T EMEYEYER A BEENEN

Fig.5 Effects of different planting patterns on soil microbial biomass C, N and P contents

0~20

2.4 F[E#hiE 4 1 8 MBC/MBN, MBC/SOC, MBN/
TN.MBP/TP fjLb{E 13 MBC/MBN {1y HL {8 J2 S e 135
REMLGE S W EEA Y =48R, B3R 2 AT81,0~20 em 1
J2 CK.LC 4h¥f 2 5 F RC.RP 4bHH ( P<0.05),{H CK.LC
Ab3RI) 25 S5 AN ik 3 (P>0. 05) , RC RP Ab $H i) 22 5 A Gk 3
(P>0.05) ;20~40 cm 1 )2 CK 43 5 % T LC .RC .RP 4b
FH(P<0.05),LC RC RP 4bBH[E] 22 55 R .3 (P>0.05) , 45
SREI RPN+ 18 MBC/MBN (9 H (G 52 5 i, 1
Y SR ) RN RURE Bt

14 MBC/SOC 1 LU (B w] FH I8 7 1 438 R A HILSR 19 S
A MBC (AR, 3k 2 a0, RIEIFP R T, 45
KL 0~20 em 4 J5 MBC/SOC K/NIF 2288 % CK>RC>RP>
LC,CK 5 LC RP Ab3fizz 7 i 3 (P<0.05) , 5 RC b3z 5
AREF(P>0.05) ,RC 5 LC RP ZhFi F i 2 (P<0.05) ,LC

0~20
4+ IR Soil depth /I em

5 RP 4b3R[A] 2% $ AR B3 (P>0. 05) ;20~40 cm + )2 MBC/
SOC F/INIF I} RC>RP>LC>CK, CK 5 RC RP 4b3i%
S8 (P<0.05) ,LC 5 RC Ab#22 5 8 3% (P<0.05) , 5 RP
PPN (P>0.05) , 45 5L, im0 1 1
MBC/SOC i) LB A i 5200, 255 K K- B F e fE AL 3
(RC) SR etk

139 MBN/TN {4 FUAE 0] 7853 S5 e 38 v S8 09T o5 1Y
FM A B 438 b 4 1) MBN A9BSR SCR . e 2 Al %, A
RN, &40 0~20 em 42 MBN/TN ¥ 5 T 20~
40 cm 42 ;&40 3 0~20,20~40 em +J2 MBN/TN F/MFF
¥FEI A RC>RP>LC>CK;0~20 em 42 RC 5 CK LC 4b#f
ZRHE(P<0.05), 5 RP 4h#i% 2R i35 (P>0. 05) ,RP
5 CK.RC b3 22 7 i 3 (P<0.05) , 5 LC 22 5% A 2% (P>
0.05),CK .LC AbF[a] 22 5 R .2 (P>0. 05) ;20 ~40 cm +
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Fo A B RAPHAE X SPA R R o e A AR A oh 53

JZ,CK 5 LC \RC RP b3 25 5 5 % (P<0.05) ,LC . RC . RP
Qb PRI 225N 25 (P>0.05) o 25 3R B, FiopE AR 0T £ 48
MBN/TN [ LL{EAT 2 52, SRR A 3T 3 b A
JIT e B4 081 2 4 ) MBN 9 5 A 355 36 9 Bl R AT 7 4 VA
A RO 7, Ho DL ROk -6 4 58 AR AL B (RC) #5CR
b o

135 MBP/TP 11 HAE AT 7843 B i+ 458 v il VA LIt e
A B LB LA e+ 3 vh 4 Wi 16) MBP A3 AL R, sk 2l
L ANFEIFFEAR AT, £ 40 #E 0~ 20 em £ /2 MBP/TP KT
20~40 cm 5 ; FAbFE 0~20 .20 ~40 em 1 JZ MBP/TP /)
e Bk RC>RP>LC>CK;0~20 em + )2, CK 5 LC,
RC RP 4b3f12% 5% i 3 (P<0.05) ,LC 5 RC.RP 4b #2555
#(P<0.05) {0 RC RP 4h#[a] 25 548 g 3 (P>0.05) ;20 ~
40 em +J2,CK 5 LC . RC . RP 4b¥E2% 7 5§ 3 (P<0.05) ,RC
5 LC RP 4b3122 5 4 25 (P<0. 05) ,LC 5 RP AbBf[a] 22 5 AR
W (P>0.05), 25 FEH, Mpmsixt £ 18 MBP/TP 19tk

(EA R JEAER A B 3 b i A BUE T o5 119 EE
I K 3 b A i 1] MBP 14 % AL R R W] 541K, i e A A
A, o DL R - FEAE RAR AR B (RC) RUR Bl o

2.5 TEBAMRSEYMFEREXEST hx3 A
L, pH 5 A e b A 3 R 2 IE AR G (P<0. 05
5 P<0.01) ; A LG5 - SEREE PR 48 b AH G A 3%
(P>0.05) , 5 1 HERUE Y A= W B 48 b AR 35 IE AR G (P<
0.01) ; T3 i 5 T E Y fa b (BRod A AL ) 22 3%
ol 3 IEAR DG (P<O0. 05 8 P<0.01) 5 L34 5 -5/ E W)
S (B L U ) 52 2 i 38 TE AT G (P<0. 05 5
P<0.01) ; e 5 H R Y2 e b (BRI ) S0 225
TEARSG(P<0. 01) 5 - SEmsifife 5055 1 A= W i 1 0 3
3 IEARSG (P<0. 05 B P<0.01) 5 +- e i 15 - e 1)
SFARRR R T U R IEADE (P<0. 05 51 P<0.01) ; + 3
RO LA AR b (BRI IR ) 22 0 3% B 2 35 TE AT G
(P<0.05 8 P<0.01),

X2 AEWHEZEAITLE MBC/MBN MBC/SOC . MBN/TN . MBP/TP Lt {&HIZ M
Table2 Effects of different planting patterns on MBC/MBN, MBC/SOC, MBN/TN, MBP/TP ratio in soil

Qb LRI MBC/MBN MBC/SOC MBN/TN MBP/TP
Soil depth
Treatment % % % %
cm
A #NE CK 0~20 10.33+0.23 a 43.25+1.53 a 42.06+2.68 ¢ 20.63+1.09 ¢
20~40 11.18+0.38 a 38.99+1.19 ¢ 35.07+0.65 b 31.37+0.46 ¢
FKEE LC 0~20 9.87+0.31 a 38.42+0.23 b 47.22+1.61 be 39.43+0.65 b
20~40 9.50+0.29 b 39.91+0. 88 he 41.28+1.63 a 44.01£0.32 b
Fk-1EA A RC 0~20 8.67+0.24 b 42.47+0.42 a 57.56+1.29 a 44.55£0.97 a
20~40 9.14+0.27 b 46.07+0.19 a 46.17£1.37 a 55.9423.11 a
A6 - FOKFEAE RP 0~20 9.05+0.26 b 39.75£0.38 b 51.77+2.77 ab 44.04+0.91 a
20~40 8.80+0.60 b 41.77+0.11 b 43.99+2.69 a 46.01£2.40 b

T [RFA RN TR IR — 22 A R R A ) 22 57 T 25 (P<0. 05)

Note ; Different lowercase letters in the same column represent significant differences between different planting patterns in the same soil layer (P<0.05)

R3 TEEAERSEMFEREXESN

Table 3 Correlation analysis of soil physicochemical properties and biological index

Eiztan pH HHLT K BN LA LA A R
Index SOC TN TP TK AN AP AK
3 AL AR CAT 0.827"" 0.535 0. 439 0. 530 0.760"* 0.599* 0.647" 0.697"
T IERER G AKP 0.700" 0.357 0.877* " 0.856**  0.524 0.733* 0.741" 0.535
- e INV 0.858" " 0.473 0.701" 0.864"*  0.756"* 0.780"* 0.888"* 0.735" "
+3EEE I PRO 0.812"" 0. 145 0.721"" 0.830""  0.834"" 0.862" " 0.947" " 0.758" "
T YA M itk MBC 0.840" 0.884" " 0.691" 0.730**  0.889*" 0.906 " * 0.884"* 0.827°"
et 4 i % MBN 0.793"* 0.837"* 0.658" 0.835"*  0.872** 0.832** 0.953** 0.800"*
o W Wy MBP 0.922"" 0.961" " 0.720" " 0.821"*  0.722"* 0.751"* 0.861" " 0.738" "

T FoRBEA(P<0.05), + * FoRi WEAI(P<0.01)

Note: * means significant correlation (P<0.05), #* % means extremely significant correlation (P<0.01)

3 it

AN TR FAB AR -+ R A M A R, RS AS
SRR EER pH 25 0 2 R L RO | R
AU A BN, ER S AR, L LRR bR S
A2 o Dou 257V IFSE S B, KK IR A3 A S £+
B B AR, S B A S AR AT A A0 R R
B AU A i S AR T X S A AR

XS TR Se R e, %o - 355 o0 A Wb o — (i —
TR o RS TR R R 2 A+ 55 o R Al , i Ae 4
BT LA MR AR Z (8157 2 WIS Sy B PE L 37 43 15 3113
PRI DT 4 e H3055 0 I  AkE  WIF5% & BRAS [) Fi A
P FRZ 1 (0~20 em) fY R HEHALFE bR & B0 TR 2
4:(20~40 em) , Y] HIEIALSEAR & BRI TGS, X 5
FRABAE 7 SR A R — 8, X T AR TR A A T
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st P TR R TFAE L3 B A gk , £ b e LS S
IR S AT —E AN T

A [V RARAR O - SR I A R RS
R, SRR L, SRR RE S (0 35 0 v 13 4 A
R NG e S | N L DR S Sy s e SR (R
HU(RC) XF 4 8 Wt 15 P 1 e B RIOCR e A, X 5 R i
N 1 FrerE S O ¢ i bl B (R A g
22 AT I A ol T AR, o I A
GO, P ECEIEREEYE TR, MR E—E R AT
M R 2R WA IR AR PR E ARV ) LR, A B
ASIREE, SR E LIRS RS i o RIS R A TR A
FETR )2 42.(0~20 em) 2% T PR 249 85 T8 J= £ (20~
40 cm) , Td B SRR P B SRR B AR N B R B, X
SRS IR RS, ORI IR R T
2 Y B LR, TSR IR R AR 2
A P i D TR B 22 POl , S 50 SRR I 1 v
TIR)Z.

AR O TSR E Yy A A R E R
FEARW], R 25 5 T S W A e AL
Wi SR L, R R RS 4R i LRl B A
Yyt ORI, Horh DL R AR A AL B (RC) X -
SO PR ) B AR TR B X R A
PIRFFEAE B X O KA R — R A o) S B
Serh IR o A AR YARBR IR SRR, U IR R A5 s, 5
BOMCEY A S AR T AR AR RE A R AR B
SR ARSI, T S B R E W AR e S B . T
HOR R T 22 4 (0~20 em) B I A W 2k By
B AR R R R TR E £ (20~ 40 em) |, B IR
PR RS B 2 TR BE R BN R 3% 5 Allison %1 (1
WIEER—B R 8 LR IZAE YR R B9 B A7 AL
SRR B8 Z AL W AR T R A KR
B, FHEFR O, D SRR A M E R R TR R

T H A B e AR A SURT £ 1 MBC/MBN , MBC/
SOC MBN/TN MBP/TP FCAE AT 25 52 0, i ] Aol A A
SN LA FUAELA— N B R AT R AE A Ty K
AWpredabn . AEAEEAE (CK) R AR ML AE ) B 4F 2 [N
B HA R ERT oAb IR e 25 a3 W] e B Al 1
Jo5 - S PR G A 0 A A R 3 R OGS
RSO SAULE R O RS
Bl S A W HE e DR IR R R 45 2R, 3 8 FR M B
PEPMEAR KR EE_E AR R AE D 05 2l A L% 4 Sl X iR 4 Y
B AR, 00 g A LI k) e ST B ol A 0 0 R B
B, 32 A - ST TG AR R G2 0 A W 38 T, DAL AR S
ST AR, LR BT | SR P A R A
FREARA H S e SRR TR , w] AR A RPEA L 3 i
Y EAR AR
4 it

AEAE N TR AR AR O RE IR0 V0 3t - S g i+ 4

AESIRA W . IR BT W A M)
AW T T AT AR AR AR, EREAE K- e A%
VERUEA: — FORFCAE I REAE G T2 2 S b S 3 4 v 3k
R BEFRIA BT & RS P DS A S A W A W ek
RANEE i, Jorh DL EOK e A AR R O el 7E 0~
40 em 2, B ALFAR IR BRI N RIZ (0~20 cm) 7 T
FEJZ(20-40 cm) | BT 2 E RV BLREES LT
AR, K- AR A 5 E 138 vh A BLBT a5 R0
MBC (1553 | L3 rp &S AU i 19 L 5] &% 4> A ) MBN
AR I IS A HLBR I | 04 Lo 1 LA 2 133 rh 2t
51 MBP 0 R R 5 1 EL I 1 -4 00
PN BE SIS AF ARG S T R B, 13 pH FLA HLET A
L A B A RO U B S AR W AR AR
5 B 3 TE A DG (P<0. 05 5 P<0.01) ; HIEA P
AR IR B (P>0.05) , 5 LHOUE B
P fepr Sl 35 IE ARG (P<0. 01) , i W] 355 7r 845 5
SR A SRR Y E R R BT, Lk BRNA R
VR TR, b oK 5 AR A S AR A R AR =T L
AR W b M M Bt e A T £5
SLA I S AR D HET I
S Lk
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