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i B R R R L PR AR KRR A
Rt R AT, R R — F R ELEHT
TR2a; 2 EERREA L, EARLEERY BN
R 22.70 g/kg, 2R 1.30 g/kg, 285 1.86 g/kg, B
B% 103.00 mg/kg, 28 17.60 g/kg, B # 164.00
mg/kg,pH 6.8, HLIXTEY A FM, B E 1402,

RERWE BEMBES LA, 5082
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KA FRAE B KK Su.Sd B EMABR A9+ IAR Y
KEWu Wd, BRTRRYBAERRREKE
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Q = (Wu - Wd) x Hx a x 10000
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EBR3388.3 m’/he’; HEEK LK, EREHL
3156.0 m*/h; BHEEK 12K, BEEH R 2790.9
m®/hm?,

KB IE K HEEE, /MR Z I HERE 60
em BMHEERF, WEFETHRER, BKILS5ED
WAL BARN ; BT NHME 20 mm AR 16 mm Y
B ENEFEERRE £™), REER
0emMESEDTEEXNM, ETHE 10 em
YR AR S, L2 em BHBEEILEE,

EZ/NX P E#E 10 cm.20 cm.30 cm.40 cm
50 cm BHAEEEIRK S (RKAE ICT 2B A7)
HuiR 3, L 4 K IR S R A, LA 20
om BB + 5K 2R S BB AR MK , B i B 1E
i 3| 40 kPa B} FAHE Ko

HEEBHBRATEH A KIE (M 3€)37 500
kg/hm? ; 7% 42 B i R 5 300 kg/hm?, B§ B2 — 8% 225 ke/
hm?, F 8 300 kg/hm?,

1.2 THRERREREITHE

F 2009 FHEFHMZARE L AR, AR
BEX0~10 cm 10 ~ 20 cm.20 ~ 30 cm.30 ~ 40 cm .40
~60 cm .60 ~ 80 cm F1 80 ~ 100 em; K FE B R A “S”
BAS, BMERT A RS REEHH K LHE
fho

£ B8R HCIO, - H,50, 1 , & % #% (Olsen-P)
J8 0.5 mol/L NaHCO; (pH8.5) B2 4 , S 85 $i th i B
E; T EAEPE, B C.N.S TLE D H{ (Elementar [
B, fEE) W E,
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2.1 THLBUMETEITS A
FIRAAERLE L BELBRIBHESFH
WMELER, NXPATUES, FLBELRLHRTR
HERNEESER FEE + 2 5 E R W Z &R
BHAHBE;E0~60cm L ELBHTRTRR
H,MAE60~100cm +tETREETHEEALE
B, WEWE FEANSESLBERARLELHRS
B.AUANO~30em 1 EREBETEERE,0
~40 em TR RTHZ, T 40 ~ 100 cm M BB E o
WHEARELBESEELRETESHIRYK
TE#E, WESHEELBAELE.0~30cm £EL
WATEBWE R TR, 20 ~ 30 cm 71 30 ~ 40 cm
TR H MR, T2 30 ~ 100 om + 2 N 7% 8 4L B H
FHE, NE—1L BT 25 S 'HAT
FENN . ZREUFAERLER LI RLBERE
EO~40cem tEERED 1% B EKF,%E 40~ 100

em LEMERAE

£l AEARLBLIHLB/IR
Table 1 The content of total-P under different irrigation methods

+EHRE W L BE
Soil layer  Furrow irrigation  Drip irrigation Subsurface irrigation
(cm) (g/kg) (g/kg) (g/ks)
0~10 3.1802A 2.446bA 2.339bA
10~ 20 2.886aA 2.399abA 1.990bB
20~ 30 2.129aB 2.095abA 1.652bC
30~ 40 1.519abBC 1.614aB 1.121bD
40 ~ 60 0.886aCD 1.139aC 0.852aE
60 ~ 80 0.855aD 0.985aC 0.799aE
80 ~ 100 0.695aD 0.870aC 0.670aE
£ & Total 14.566 14.522 11.744

B ARAPMEFEERA—LEAERBEF RS 1% BEH#
ERAKF ARAEFHRERA-LBHARRLEME 1% B ¥
HERKF. 2RERAMBRMETE. TH,

Note: Different lower case letters represent the same level in different ir-
rigation of 1% significance level. Different capital letters represent the same
irrigation in different level of 1% significance level. The content of total-P is

Jculated by weighted
2.2 THREHBYHTSH

WE HEMSEIAERLE L RERHRT

BHEA IR 2 Fim,. ARPULIEFED, L HE

The same as below.

BB EREE S AN RS REE LR TE

B, BN 0~10ecm M 10~20 cm B &£ E,30~
0 cm BRBEBL>, h—FERBRK,0em LT L
EEABSBEENBEATLRIK,

£2 FEEFRLBIREAHSR
Table 2 The content of Olsen-P under different irrigation methods

TRHE ek | i B
Soil layer  Furrow irrigation  Drip irrigation Subsurface irrigation
(em) (mg/kg) (mg/kg) (mg/kg)
0-~10 319.3aA 272.2abA 251.0bA
10~20 290.0aA 269.1aA 194.7bB
20~ 30 199.7aB 249 .9bA 159.7¢C
30~40 143.8aC 185.5bB 104.8aD
40 ~ 60 83.7aD 85.5aC 72.0aE
60 ~ 80 82.5aD 60.0aC 73.2aE
80 ~ 100 65.3aD 66.6aC 42 .0bE

3FPAEK T A LB, IR 60 ~ 80 cm L R W M AL
HEYHSERTHUEARELEN  HEELE
GEFEEHSBHXADWENFEELERTEHE
A, HE20~30cm EEBRT 1% BEKF, #

C0~10emM10~20cm TERFHESBUBHELR

HEH ASRELBZAERREE 1% B EK
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Fi;fE20~30cm M30~40 em + EiEHEML T+ R
BBSERTHWE BERAB 1% BEKE,

Xt A —#E AL BN R+ 2 R B B Ao &
S ERRPER—EAKLIE0~40 cm LEED
AR NS ELR A 19 B EKF, ME
40~100 cm ZFEERYKE 1% BEKYE, 12—
RELBEENIHRA—B,
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Fig.1 The profile distribution of the percent
of Olsen-P fractions to Total-P

2.4 THEHSEIHSENXR

HEAWEREXA(E2) EEEKLES, +
CELBSEARIBAHEBENEREMEXR
(P<0.01), B+t HL2HEBHREENBRIB LR
Ho BHELBELHESHUBTEHXTE, W
EHRENNMRGEERELER DARTEEN
i~ B 5 A o iy o BB 446 4t A I O O O R
RRTA [, F KRR A 57 (143,24 mg/g) > B
#(116.21 mg/g) > ¥ (101.81 mg/g), X e B ¥ 9%
FARNEMLBEPREANTR, E2BMBBEE
RESRBENANE. ARERFEY L EPH
RESHER, EHSERAFR,

y=116.21x-28.237
R*=0.992"

w
=4
(=1

Yu=146.85x-74.214
R=0.973"
200 } yu=101. lx'_7..5335
R*=0.998
¢ 7] # Furrow irrigation
® 7 # Drip irrigation
A % ¥ Subsurface irrigation

T % #% Olsen-P(mg/kg)
g

0 1.0 20 3.0 4.0
£ Bi(g/kg)
Total P

B2 1B ABEHROEXHE
Fig.2 The relationship between soil Total-P and Olsen-P

3 1 #®
3.1 EBRAANLIREBIE ZRHSEARM
By, A bR EEA L H)E —BRNE 10% ~
25% B L FEMA ALY KPEABRE REEL
WHEBHE BEHEUTEEHMS, A
SERERT EHHBN 10 a £HBRET 0~ 100
em TR ERESEAABRABTTHE.GRE
At E R ERAFTERREO~20cem LB, K
BEREERE M MT R B4, EA MK
JEE L HEB RS AR, ER L EHER S
A B R TR R AT 3% 300 cm, T G AR X 8% 0 T A AR
B IR ik 180 em ™, A CHBEEALTE 0~ 20 cm
M20~40cm LELBHEEN 1.121 ~3.180 g/kg,
ERHN SR 104.8~319.3 my/kg ZH, BEH
FHTEBMERB S B3 HEKRLE 0~ 100
emBETELBHRERBESENEALER BLO
~0em TEERBEHNEE.
3HERLHEMBERERENEHAEYE
ER. #HEO0-~20cm) T EEHMERHAETHIUN
HLRER, XERHTHE~KEXER ER
BHBRE  AHTHENETEH, o s8R L%
ZEHEABRBM TR L E#RIELBE L,
WHEKRED EMKAMEEALTE, HARRBT
B, T WA T B AREE, FH LB ELH
EBEO~-30m tENHERELAHE, BH#
BAKSERT 0 cm FL, B FRBTEA, KK
EUHMEEHIEBERENTEHERD, TE
ERTFEE, 3HEALAELPETEAE 0~ 100 cm
B L RN TR, B8 3 E 25
BRRHRE, KPR, H 14.566 g/kg, K
2,014,522 g/kg, BEB/N, J 11.744 g/kgo 3 F
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N -
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MRCE 321 ya= 25639 /3
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[ 200 #
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B3 W& EEBNENRABXYE
Fig.3 The relationship between soil Total-P.

Olsen-P and organic matter

MNE3AUBELELRLH EREUS, EN
SHLENMBEXRTUAREREERE, B
BT 1% B EMEKF (rp.00=0.874,n=7), BE
AFBEATRE, XHBELREXERALER. X
RATURRERG HEAR LR BEUEERR
REWMTHEETRFIHEERS, FREYRK
MEENBRRRRFTH WA ES LR KB

Birm BEAFASIENYEEHNERA KX, B
BISsRAN T HAMME, BXLE BHLR
L2HUREXRBTENERAMRS, B A LR
IRBREBE  BARR SRS LERERLR
AL UBEENRR BHEIEEIBRAEFN L
HrERZ — L ERE SR BENERETHE
BEUHN,

4 &

B 12a UARFTREFTEMPREFHE
TASEE AR, K FBH KBRS NI RIEE
BEREEE 30 cm, BEEEIE R 30 cm, K EH LR
TR 514 KK S 6 kPa F1 40 kPa, + R 18 18
BREEAER 1.0EEMBERME0.5; XK
B ERETERER, WETELHAMBBRHRS
B AR ERBIEME K TR L ERER
E B, BT .

D R2a ATREGZNRP REE L HS
BHEXHESERRAE ML EREN MRS
ETR.ZO0cmUTEHAEXAKATEITHRE
HXBAR KT B R RAELE DN,

) T B MERBAIELENE S HEE
BHFEARMERPE. B4 EWEMFEELEY
TSR RS RETHENEELE LER
K,MHEESHEZMERE /D, 0~40 cm T EHE
LR ALEELEER.

3) LELB BMBAGIRSRZAXER
W, WHE.FEMBELE L IELB HAHTEN
ERBEHATFHXXEA MEMNXSEIREE
ZHERBERREMEXR ;28 EARSHE
FREBRAKEXAEERFETMAR, 5R—FH
REREMMELHE EYHSBURSPE R
SRMEAVUR S B2k B R K/NBUF R WE >
LS HRE,

B £ X M
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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



