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B B HRT2007~208 5 AT TEERTHREELSE AR EFER#AA AR TR -SRI H#
BRAMLEBENPHEROR A, GREAVINACEAREEAEME K FL AR YA ERLABER L
KRERAHECRAFNNESAEREAES> AELT>AERE L AR TFARARB, SAAAREREEF LR,
HRAMRALEACLERE DY BPBERLEAL AR AL EEFRREEMA, TAR-EREAHHRE
ERBGTLAGE RANAKRENKE HETLARE SRSFIRCEABNYES KT LEMURE, #

mILERE,
X BEELENREY; L ERFL
HESHES: S154.34 IWEARIRAG: A

FHR I U 4+ 3 57 9 b o TR R 12,
THERETRBXESHEN T o RE
VIHEZXMXEHEESHEBL KELES
RREETHRAKRBEE, LMENEER R F R
B, A ST U B AR (B KB AR () A
iE EARPHDBRD TR AR T L%
i, REBUREAR B I6 0 R AAME, BEAH 3R
X FRB G B a REEZAMNKTE, WAAR -
BOR)BEER, BER#E TR RID Ut 3 X &
ERBHRERE W Y HEF HNARRER
ERTHAOKENER, EFRAMNALED R
FHELEMEVRTR+HER HFBTRET
fEL-0) SR A LB Y RGP L A v+
MAEYS LEMEEZMXRNFRRS. Hik,
AR T ZHBER - EORATBEDASRES
TEEAEY ML EEHSEAR _EMRR, BN
ZHIX R - EOR)ER S RIS

1 ARSI
1.1 RAXER

A4 T 2007 ~ 2008 FLEIUL THEH M ER
BESGHUITERD S RAMAFRFTXR )
#AT, ER AR RNV ERETREX, FHRR
220 m, SBHE FEEK, FFHTM6.82C;: 4§

7 B #:2009-11-24
X ETH L T4 A H T B XM H (2008207003)

X ® %S . 1000-7601(2010)04-0217-06

FE7K B 480 mm, B 3 B KPR K B K 201 mm, REZ
EPFT7~80 ,2FPE, XANEE=E,£FYR
H3.33 m/s, BB K E 32 m/s, X BEFREDR
(26 nv/s)ik 691 WU L; EHK KB 1 520 ~ 1 890
mm, HEEK K 4 65, BN EEMEE D
Mo MR B KRRV KA, U B E 44 A R ik
K, THEEES BRI, EVRSRYY
8.7 g/ke, WM R 12.6 mg/kg, EABE 6.75 mg/kg, B
P 40.23 mg/kge TEBFERINERY, A8
0% AWMLY, TEDBEFR/D, BLIBHS, R
Wi, XG5, S HME,
1.2 #RHR5RKean

ARBUR -FEOR)EMEEKXNFRMNE, B
Wh 7ELE B A (Aminiaca vulgaris x sibirica ) ,
B R K 3% B ( Herba Ephedrae ) , ¥4 3 76 %E ( Arachis hy-
pogaea) FAA F ( Setaria italica) o ‘A2 HFATHE 10
m, EEYITHEEE 0.5 m, RB I IFE 4 b5, Bi&
RE 1, 535F 2008 EEEMEKES~9 ARAH
AL, FE0~20m TEREBSLE.RE
BEZ4om fF, ZHHYBRHEAR, WMo+ W
EREVHEE KA LEARRTFE. T 1 mm M
0.15 mm ff , A FEEEHHNE , TLMHEILLHE,3 K
HE.
1.3 AEFHE
1.3.1 #ABHREES54 FARBEELENELE

HEBAN I HO982—) L ITERABLEE HRTAEANERBIEE RS54 S . E-mail: caiqian2005 @ 163 . com,
BREE:BEE1967—), B, WRAREAN HBZ AR MARHRBEERS4ES, E-mail:lvdeguo@ 163 com,
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W KESHARKE. HURATAEEAKK
PREFRE DTEMNAERESEARBR—SH
FEM, ZRUG g M EFERBER,

£1 HBRLBHR
Table 1 Treatments description

$BHEX 3 Cultivation types
A= P25 47 180 2 22 7 B 9 4
Monoculture of ‘ Chaoren’ apricot for two years

LR £ L R AR E
Intercropping of ‘ Chaoren’ apricot and ephedra for two years

CRESEERFELERE
Intercropping of ‘Chaoren’ apricot and peanut for two years

CRETEEZRES FRHE

Intercropping of ‘Chaoren’ apricot and millet for two years

#b S8 Treatments

1(CK)

i

I

v

1.3.2 r@sissa? RERAERHLE
BLERUERE UG 1 g TLHEMAER NH-NB
ERPERN R RARRE _ALa%k, %
RUBE UG 1 g T BEBNEREESR;
HELEBRARERGHEERE, GRUER
20min J5 1 g FLETH#E 0.1 mol/L KMnO, M ZF
BER.
1.4 BESFHE

F F DPS7.0 BB AL B R A #EAT S 4247, Dun-
can’s FIEMELHTEEHKRR, Excel 2003 # 1T
fEH,

2 GRE5IH
2.1 R-E(R)AERANLAREDURYDS
AL B R

2.1.1 NadsdEa¥rh THRARLLEHRE
YWHEEARRS  ETEAEYTREEE 85
mamaERS, NE L Ta, EE M EKE
O ERABAENSTERER B HERAEH
HRERAAaS AR TALHETE 7 ARBEE,
43584 35.29 J7 cfu/g F1 64.13 J7 cfu/g, AN 8
AikPIE¥E, % 59.36 7 cfu/g,CK 7 6 ALK Bk,
H25. 127 /g, HABAERRRANLED
SHEN > 4T >CK AN ARV A4FTH
BB CK 4 HE 5 36.83%.109.47% 94.31%,
HECKEREELER(P<0.01); Kb abEN L4
NEATPERAEEEVER FARI, 548
TERBEEZR(P<0.01),

2.1.2 MALZAHTFOYH BEAEAHE LN
KFHE, EXTRIPHEIREYHRDBERLH
BHERAREEEERR,FESWHALE B

WARRERE M, NB2TES, 8N EKS
PINEELBERRENDSELBEMLUBE
BEA—THROER SFBUSATRE—~LANE
o MBEITMLEENRERERRET ALDEE,
47Kk 33.82 J7 cfu/g M145.33 T cfu/g, A B IV W 7E
8 AAEIEE, N 42.16 77 cfu/go BAEREER
BRI NLAN > LBV >A4HI >CK, 42D,
BNV LALBITRLERER K AIER
37.81%.30.21%.12.06%, 5 CK ERBEEEZR(P
<0.01);3 MEELABZANBREEREHNERE
£R(P<0.05),
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Fig.1 Dynamic changes of soil bacteria
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Fig.2 Dynamic changes of soil actinomyces

2.1.3 MHAEHENYH HESSLEAHNR
MAaBREBERKIER,. A2 5+ R P ELE
AEHRREMES, BB EEFHAMERED.E
EEVEREDEEREEZMmMS, NE3
TAUEL EBMEKER I NMAMELBAEANS
STABEHEMU BVEREAEGRREHHE, R
MERLEABGREBEATHNES, LB ITEAFRE
#7AKBEERN10.2 77 cfu/g, CHEDMLEN



Fam

E EEHRLDHBERR - EOR)REERN L EREYABOER 219

HERE MEBNEHES A, 25K 21.64 7
cfu/g M 19.72 7 cfu/g, X BEAEKEE 7 B 255
RH1.3977 cfuw/g, EEZHEF, B 9 A KB ik
H 48377 cfu/go REBRERANMLEN > BN
SAED>CKAEN LBV ABTEERER
CK 5548 & 433.78% .386.29% 146.15% , 5 %t BB
ERBEER(P<O.01) A4EMN . ABRNVNEEKE
HERTARI, SLETEXKBEEFER(P<
0.01) ABME5AHENEFARBEERARE,
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Fig.3 Dynamic changes of soil fungi

22 R-E(R)EEERN I HBEENRE
22,1 sSrRMEBEROYA KREZLEPER
HRAKHEEZ— EKBEATEPHRE. B
BB EEDRHHNE ELBERBERPEEEE
e, w4 R, EBNMEKT,3 AEELE
BREEENHESELBREL B, HEHREFA—
THREEE NENEH LA TR~ LEAMEE,
Ab7 T 4b 2 I Ak B8 IV A4 R 85 05 1 5 i 3 i BR7E
78,4514 3.10.5.92 1 5.75 NH;-N mg/g soil , ¢
BAEBMMKEPRESETOEERKR, S4H
BREGEH RPN > BNV > 4#ET > K, 4
HI. ABNV LABIREEEE CKAINER
190.6% .165.24% .74.51% ,5 CK ER B EE R (P
<0.01), 3 EMEAEZ BIRBEHNEREEE
R(P<0.01),

222 HrEHsUEAKEBEFLEGYH LEPH
BRI RUANHELEYNEXFE, BEREEE
Memmenis e e K, R AWM L
WRENEREEEEEFERDS, AE S TH,
EREMERZP 3ANEELEREHREEEYN
HET BB BEREARGREHEE, T
BUEREABEGREEAGNAS. CE IR

>

HRRBEEHE T AP H ¥R 0.0459 phenol
mg/g soil , AL F 1N FAb B IV G i i i B 7E 8 B, 42 51
37 0.0648 Fi1 0.0607 phenol mg/g soil, B8 7E % /N4
KETRERREEETAFIHE, SAERER
MBS RANLEDL > 48BN > 4810 > CK, 4
H LB AL AR B MR B IS M3 CK 4 548
B 62.04%.49.93% .34.92% , 5 CK 2R B E£ R
(P <0.01),3 /™6 7E &b 52 2 5] PR 4 0% B G 75 1 399 54
HRBEEER(P<0.01),
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Fig.4 Dynamic changes of soil urcase
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Fig.5 Dynamic changes of soil acid phosphatase
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Bk R 3% H,0, B4 FEFK, B Ik H,0, 7 +
WP ER AT E YRR ERRSY, KA
6T EY ERMEKER, SRR EHIES
MBI AEBEEER B, HEARARSHREN
B, SAETELEMEENE e LR A,
451 % 0.100.0.121.0. 136 1 0. 140 KMnO, ml/g
soil, F BABNMEKEF T AU MFERTEE
AR, GRBEIEMEMEERANLED > 4E
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V>l >CK 4B ABN AETIEAS
B S AR CK 4 B3R 5 30.55% .26.88% ,13.85%,
HEKERBELER(P<0.01), 40BN . 4LANS
HEISEAESHEHEREEER CENS5L
ANSTEHLEBEHEEREHEEAKE(P<
0.05),
2.3 THEAEDEBRSHEENHEXME
MFE2AH, B - FHOR)BEERR P L EHE
NMEFHBENERBEEEEEEMR (P <
0.05), 5HMBERBETEME(P<0.01), AR
FHESHRE #REIdELaBEESIEMAEX,
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Fig.6 Dynamic changes of soil catalase
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Table 2 Correlation coefficient between soil enzyme activities and soil microbes

mH M Bk # HE 733 . 3¢d>3.4. 4 SELER
Ttems Bacterium Antinomies Fungi Urease Acid phosphatase Catalase
4% Bacterium 1.000 0.879 % * 0.887 % * 0.690 * 0.794 % * 0.509
B & Antinomies 1.000 0.808 * * 0.584 0.560 0.461
K Fungi 1.000 0.647 % 0.773 % 0.545
BR 88 Urease 1.000 0.318 0.915% *
BOPEBERLAS Acid phosphatase 1.000 0.059
4 L2 BE Catalase 1.000
#(Note): * P<0.05 * * P<0.01
3 i B ., HATEBEESRRMEEDHERETR
W Wit RFHIEXER, M FHEHAFEE R
) THEAEYR I RESERENEEARZ  BRNERAD, FAot 3 MEELE - T K

— LA LRI BB EEREEB S LR
EPAEXRD, ARBRERERAR - EOR)EEH
MY LHEHREY R, EAELE > BESTF > BfE
REE HETHES. STEELEREYREY
ET7~8 ARBIRE, MEHELTHULBREE.
BHREREOR)FHEMT RMITAEHE SR, R
BMTEZRERE, KKBOTHEKIHER, K
ETLBKAROL, NTIR T A Yy 89 78 &4
K@U, [ iE FE 4 2R AR R 4 ) T RE AR
TEBEDEARAEKD, MHEHLERKTE
HUESERMK ETERENE S RKFIKE
AR, EREKBRRB TR AN TREDHEAK
K,

2) TIRAEAE AL 3 b i — D) A AL E RO X
THENFEERERD, FRRERKRASHEH
M, R - EOR) SR RRE ST £ 95
EH, SREFPAEFEPHRER B 34
16 {4 42k 358 A% ¥ 7 SRS () £ ) 4 O BE R0 LG

R RAETELHECNPRERMNEFRBH  EFT L
AR R RE S, B R T B AL B AL, X Bk
ER-ER)EEEA TR RGE T 8E, L%
RRBITRE™,

3)AMNEBEREA DT EMERERET LML
MR gL R MYR RSB MBS R K
BEHIR P RRME ", AXREREV L RH
WHAHENRY S RMEENBREEEERER
HBEEMX, SEBEONETEIHRER
Ml TR - FEOR) AR LR AR EHE
BOR X IR EE MR AB S A AR, £
EIEAEBEESHE HAH ARZALEE
BRI, XA T S E AT R EERR T
HYRARLY R R I ¥ it AL R
BB EEKF. KAELRANYFEEL
AP, L REE SRR, TRFES
MEHY MERENER(RED,
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Effect of different kinds of intercropping with fruit/grass (crop) on soil
microorganisms and enzymes in the south Horgin sandy land

CAI Qian''?, DU Guo-dong'*, LU De-guo'®, HE Yue®, JIANG Tao’, SUN Ji-jun®, YU Tao®
(1. College of Horticulture, Shenyang, Liaoning 110161, China; 2. Liaoning Provincial Institute
of Sandy Land Amelioration and Utilization, Fuxin, Liaoning 123000, China; 3. Research Laboratory for
Breeding and Physiology Ecology of Northern Fruits, Shenyang Agricultural University , Shenyang, Liaoning 110161, China)

Abstract: The effect of different kinds of intercroppilng with fruit and grass (crop) on soil microorganisms and en-
zyme activities were studied in Zhanggutai Town, Zhangwu County of Liaoning Province from 2007 to 2008. The results
showed that the soil microbe numbers and enzyme activities of three kinds of intercropping followed peanut > millet >
ephedra in the whole growth stages, all higher than monoculture. Furthermore, differences between the three treatments
and the monoculture were greatly significant. Correlations between microorganisms and enzyme activities in most treat-
ments were significant or greatly significant. The numbers of bacteria, fungi and actinomycete were increased and the ac-
tivities of urease, phosphatase and catalase were all enhanced significantly after intercropping. Consequently, intercrop-
ping could improve soil micro-environment and soil quality.

Keywords: intercropping; soil microorganism; soil enzyme activity
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Effect of different irrigation on phosphorus distribution
in soil profiles of protected land

JIN Shuo, ZHANG Yu-long, HAN Lin, WANG Jiao, LIU Yang, WEI Yan-yan
( College of Land and Environment, Key Laboratory of Northeastern Soil and Environment
of Ministry of Agriculture, Shenyang, Liconing 110161, China)

Abstract: Different irrigation treatments were conducted to study the effects of the profile distribution(0 ~ 100 c¢m)
and contents of total-P and Olsen-P in a 12-year tomato — grown protected land in the bases for scientific research of
shenyang agricultural university. Results showed that at the depth of O ~ 60 cm the contents of total-P and Olsen-P were
significantly higher than the depth of 60 ~ 100 cm. Among these irrigation treatments the profile distribution and contents
of total P and Olsen-P displayed significant difference at the depth of 0 ~ 60 cm. Generally the contents of furrow irriga-
tion and drip irrigation were both higher than infiltration irrigation but there were no differences between furrow irrigation
and drip irrigation. At the depth of 0 ~ 40 cm the highest percent of Olsen-P fractions to total-P was drip irrigation treat-
ment . Compared with drip irrigation and infiltration irrigation treatment, the ratio of Olsen-P to total-P showed unconspic-
uous change along with the depth of soil profile in the furrow irrigation treatment. The result of correlation analysis
showed very significant positive correlation in the different irrigation treatment between total-P and Olsen-P and there were
significant positive exponent correlation between Olsen-P and total-P with organic matter.

Keywords: protected land; water-saving irrigation ; soil phosphorus distribution



