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5 E. KPR 20 em YW EEA(NPS20) 40 em ¥ % Bl (NPS40) (40 em 57 #F (NS40) (20 em a7 #F (NS20) |
6 750 kg/hm” 7 % (NSB40) fn 3750 kg/hm” & % (NSB20) Fnfs S Hp1E (CT)7 ML BF R T FRARAHEE B W #
BEMBETAES L BN L ERAENECAEY T ENEH, ER%N . T EMENECHERSZT A
R AER R WK A TR A R T E A B C R, IR T R
BN A AT RABE LRI HAEE AR L AT M - B 5K E o3 o 3 8, 0% HEE B K
ZERER R UHERE T H/AE 7 E . NPS20 NPS40 NS40 NS20 NSB40 Fn NSB20 # CT 453 7= 53.

08% 46.59% 40.81% 19.93% 17.33%#n 4.34%,

KU A AT R & LB LA B

PESHES. SI153.6  EKFRIRED: A

TSNS & R L S A B
R G P A E B AR, A UR AR
L RN 3R T0 Y TR, T ELE AE R
A et R B YR
BCERA NN C B 1% ~4%M mE g
EN LA NURT Y B RN M E Y R RS
BehR. MR B C R R L AR i IR
B X M R C IR LA bR —
KT, 6 MR C TR B2

AR R C Ry L IRIE ) B R bR IELL SR 41
BV O IR BT TR (BRI
J7 B . BN AROE . A SCEL T
P R DX ORAP YRRV UM T2 2R R AR AL 2 75 200
THEABL, TIEMUEYE C B3 SR LA R,
BRI PRV ERE TR A /N 2 7 B S0, LA O
{7 G 3t DX R AP PRIV ) A RS 1 - 3BT 7 Y Ry
HRE R 2B,

LB ik
L1 BE&EHR
T WA H TR P A e B A sl — - LA

47 2R, AR R AR TR A A 45 i
7.3C AERERTRE 160 mm. REELRNTHZ .

W¥s B #5.2006-12-19

STEHE, 1000-7601(2007)04-0172-04

SAEH BEREEL 2 800~ 3 300 h, = 10C iy B Ky
3 000~3 200°C, B2z 12~16°C, TLFEHA 165 d,
I+ RERE L, 0~ 20 em L IESR RGN .
HHUFR 17.98 g/kg, 2R 0. 77 g/kg, BfE N 49.2
mgq/kg. 4B 0. 1420, B 9. 11 mg/kg. B4R
93.95 mg/kg, BB TR & A 8. 02 me/100 g +,
pH {H79 8.83,
L2 ies

G L4 T /N 2 Rk A 20 D9 ftilfE
Y. RABEILXABT, 3 7 AP (3R 1), N XH
192 m* (24 m X8 m), 3 WHE A AT HLF K,
FNET 3 A AR R gt A2 R A AR
HEkL 46 FAVE R AR, 46 N 213. 3 kg/hm®, P205 90
kg/hm” AL HE 2003 45 7 16 i 57 B B0 H i N o
2004 4F G AL BRERAR D —E2 ] SR AHERILIEA
L3 RBHE
L3. 1 R#zak e 2003 2R, 2004 £EFF
BFISCIR S50 3 URKEURE . FE 25 /D] A DAE T A
BEVESY 07-5,5~10,10~20 em =2 R&ERE TFE,
TFESF 07~5.5~10,10~20 em =2 Z S FEHLR 5
TR BRI %  AERN T IR A BT 4 Cukgh
PRAFLLE AT
L3.2 oAk LEMEYE C RARITERE
E%fz‘%ﬂ"ﬁ%m,ﬂ% 0.5 mol/L 4 K280 FEH( LK

HLTB =R R R Rl (863 F13)) T 7K % 10 AL 5 A B T3 DX (3R 1 K ol BEA R R A 5 7R3 (200244224191
PEZ T SRR (1979 ) Lo, W g BRI A= - T2 AR A P AR ST
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Table 1 Experimental factors and design

# Experiment factor

g A B
Treatment i HHE R B
Mulched stubble quantity Cultivation systems Straw treating style
NS20 20 em B 20 em stubble %t Notillage SLAT Stubble standing
NPS20 20 cm BA#E 20 cm stubble Hu#f Notillage W55 FE £ Press after harvest
NS40 40 em BB # 40 em stubble % Notillage SLAT Stubble standing
NPS40 40 em B8 # 40 em stubble % Notillage JE JE18] Press after harvest
NSB20 3750 kg/hm” B35 3750 kg/hm” straw covered Bt Notillage %5+ Covering soil on straw
NSB40 6750 kg/hm” % 3% 6750 kg/hm” straw covered Hu#F Notillage %5 E 1 Covering soil on straw
cT 1% % #F {E Conventional tillage

T ARG E N2 E R HIBE 2 W (BB IR . N UORIE R IR

L1 A #E40K BRI GRIE 15 om) , RS AEMTA R,

Note: Conventional tillage refers to the cultivation system in which tills are conducted twice (including weeding) during the wheat growing period,

land is left fallow after harvest, irrigation is made during Nov- , tills are done in the next spring (till layer is 15 cm) and there is no covering-

2 HRE
2.1 FRBEESEHRIMERERGE T IERN
EYE C WEL
i 2 m A, iﬂ'ﬂ%ﬂ%iﬁ%ﬂifgﬁﬂ/ﬁﬁfﬁit’%
MAEYRE C AIRKRIREN, Z56 A F] I E
RE, RIPYEFHELBE R LSRR C ﬁ].%?ﬂ?
FHHE: RN IE SRR AR A B TSRS e B

C BEZET AU R B & PP AT TSR B C &
i WORIE 5K, X2 i T P X A2 Ul -
AR T LAY E ¢ R TR =R
1bv RS KR /N BRGNP R 2 T 1
SR E C TSR, Hodh HI3RK 02 T B R
HZE. X5 Gestel " f#F 78 55 A0 . 1 5 Singh
AP g R AR

xR 2 EHRHLIENEDE C BRI (mg/kg)

Table 2 Effects of short-term no-tillage on soil microbial biomass C

TR E A 2K (em) At Treatments
Measurement period  Soil layers cT NPS 20 NS40 NPSA0 NS20 NSBA0 NSB20
0~5 132. 24ah 54.47h 155. 23ab 201. 11 90. 04ab 155. 22ah 102. 15ah
KR 5~10 131. 11heB 74.55¢B 145.51abAB  359.97aA 73.88¢B 239. 76heB 92.31cB
Fallow stage 10~20 35. 04 92.57ab 79. 64ab 181.32a 45.1p 158. 464 127.99ab
¥4 Mean 99.46 73.86 126.79 247.47 69.67 184.48 107.48
0~5 290.99 258.38 414.34 357.45 222.97 351.14 286. 83
SEFU 5~10 194.32¢B 432.77aA  252.66hcAB  288.07abcAB  366.45abAB  256.15hcAB  298. 63abcAB
Sowing stage 10~20 218.08 245.76 298. 37 278.66 203.24 259.15 212.98
4 Mean 234.46 312.30 321.79 308.06 264.22 288.81 266.15
0~5 50.85 61.75 62.2 73.6 72.71 76.34 64.58
WS 5~10 75.56aA 65.81aAB 74.75aA 60.19abAB 43.01pB 76.02aA 75. 28aA
Harvesting 10~20 50.79bcAB 75.01aA 63.55abAB 40.88cB 67.65abAB 64.72abAB 58.91abcAB
P15 Mean 59.07 67.52 66.83 58.22 61.12 72.36 66.26

T NG TR IR AE 0. 05 KF-22 57

HY RN 0. 0L KPR,

Note : Different capital letter stands for significance at 0. 01 level: Different lowercase letter stands for significance at 0. 05 level-

FEPR PRSI SRE AT, NS40 NSB40 I NPS40 45
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BN S, AEMORE - 1 T AR A -3 7K o ™ B i
27 TIERAE R AR R, AT ERZ 07~5 em By
SR T2 BROR 4 PR T B o 1 DRI 2L
RER L= T EMAEYE C & EEAASRHER S
Gh, FALEE A IEM AR Z B E R, B TR L
SERE R C R 2 A BE R R R Y AR B o
R JE DN S DL 3K I AR AT ARFE AR R
BZW) 5~10 em HHH .,

ANTE] B HEAE 7 KO0 SR RUE Y & C 2
FATEBCRIZE . 3R 2 AT LUE TR IR IR 3 1 3
MAYE R L NPS40 f s, 7RI LD NS40 i,

BN

2.2 AEREBEEHRPERELRGTIER
HRRIZE

AR IR E B —, MR
STAJLAE Y A [ 2 B 3T A 1= 3G BIL R <[] 22 57
BR. SIRKNEAAH L, #5Fh A L 58 BT TS B
B HA A NSB20 fERN P = g 1 & B TR
Rk (37. 28%0) , Hivk /& NS20, & 31.33%:;
FIBGRIA LA LT & & SO Frlal -, ik —3
S EEFRRET LRI EE . BRI
BT REMAIWE (B i Tl A AR R
THEERR LT — A E BRI T B AETE b X
SRS AP, LIEE LR A LR
KT HhRFEFT o3 Al b 25 TR B 4 A BB ] A RS
RIZVEMRERT 2 53t WORIAR IZAE A FEAG 43

WOk JE U LB s B B K DRKSCR B ) NSBAO fe R BER T IR LA L 5, 3 B X
[P THAIE AR,
®3 RHMBENBHESYTEEIRNZME
Table 3 The effects of no-tillage and straw mulch on soil organic content ( %)
5 B A JZK (em) 4b P Treatments
Measurement period  Soil layers CT NPS20 NS40 NPS40 NS20 NSB40 NSB20
0~5 1.905 1.828 2.097 1.798 1.783 1.871 1.918
N 5~10 1.941 1.838 1.973 1.778 1.697 1.931 1.823
Fallow stage 10~20 1.842 1.806 1.827 1.719 1.635 1.824 1.800
44 Mean 1.896 1.824 1.966 1.765 1.705 1.875 1.847
0~5 1.343 1.820 1.693 1.429 1.246 1.878 1.242
BRI 5~10 1.393 1.567 1.574 1.470 1.198 1.797 1.147
Sowing stage 10~20 1.421 1.519 1.616 1.284 1.097 1.766 1.109
P15 Mean 1.386 1.635 1.628 1.394 1.180 1.814 1.166
0~5 1.731¢B 1.922abAB 1.893abcAB  1.903abcAB  1.948abAB 2.039aA 1.799hcAB
e 3= 5~10 1.745} 2.0154 1.762p 1.658h 1.805ah 1.831ab 1.721y
Harvesting 10~20 1.681ab 1.800ab 1.851,4 1.572 1.798ab 1.724ah 1.585h
“F-#4 Mean 1.719 1.912 1.835 1.711 1.850 1.865 1.702

T NG FRERAE 0. 05 K225, K5 FRERRE 0. 01 K225,

Note : Different capital letter stands for significance at 0. 01 level: Different lowercase letter stands for significance at 0. 05 level-

ELRER (3R 3) 150 Z W AR IR 9 A5 4%
BHERZ IR TR & B m TR ERHEL
BRI ER B Z M To 2 R, FERMESR
BEVER B AERS R A% O A IR Y5 2 2T i BN
AR TR R, TAECRAP YRR R AbER
BN KRBV & T #3%, (AAERE R iy b
7 s RERT B SR IR MR B S AR A A AN RE AL
NG A AL AR C U, BEE b BRI ] Y HEE
FEREPHRITAMCIR G  DRAP PEBFIE 25 A B + A L
& B TEGEHHE. R ER LT 5
WL RE R =R BE 14 1 D s s i A% SE B4 U

TRIFEVEVI R 5 A DA SR 2253 W) 15 50 M o3 A 7E e
MHE FERZR Z BRI ER
2.3 AEBEESEHRPERELZGEXENE
PRI

WA AR R R & T RN
i, WK A ITLUE (R R E O B 5L SR E
Z A PR 22 5 .2 NPS20 il NPS40 8 77 25U R i
0 BARGEHEVE S 147 53. 0800 46. 5996, L54%
GobhE 2 [a] 22 53K 2 4 035 7K F s NS40 4b 2 3 7=
40.81%., 2% B3k .2 /K F: NS20, NSB40 i1 NSB20
T 25 AL PR AL G RFAE 43 ) 3 7 19. 9300, 17. 3300,
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4.34%, ZRARE,

%1 RPEHHEHENEFBOPM
Table 4 Effects of conservation tillage on the yield of spring wheat
i H Ttem CT NPS20 NPS40 NS40 NS20 NSB40 NSB20
P8 Yield (kg/hm?) 4015 4cC 6146.92A  5886.1abAB  5654.0abABC  4815.7hecABC  4711.2heABC  4189.7¢BC

T /NG FRERRTE 0.05 KF2 5,

BRI 0. 0L K F2ER,

Note : Different capital letter stands for significance at 0. 01 level: Different lowercase letter stands for significance at 0. 05 level-
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Effect of wheat/maize intercropping and nitrogen fertilizer on water use

. 1,2 1 . 3
YE Youliang ', LI Long > SUN Jian-hao
(1. Henan Agricultural University, Zhengzhou, He "nan 450002, China; 2- China Agricultural University,
Beijing 100094, Chinas 3. Gansu Academy of Agricultural Sciences; Lanzhou, Gansu 730070, China)

Abstract ; Effect of 6 varieties of wheat intercropped with maize at two nitrogen rate in Hexi corridor of
Gansu province on water use were discussed; the results showed that soil water content of intercropped wheat
were higher than that of solecropped, and soil water content of intercropped maize were lower than that of sole-
cropped after wheat harvest, soil water content of intercropped maize were higher than that of solecropped after
maize harvest, but soil depth were different with various wheat varieties- With no nitrogen application, water
use (WU) by 6 varieties of wheat/maize intercrops relative to sole crops were decreased by 4. 82%6~8.79%.
Water use efficiency (WUE) by wheat of 171 /maize intercrops relative to sole crops were increased by 9. 25%,
vet the other varieties of wheat/maize intercrops relative to sole crops were decreased by 2. 30%~15.06%. At
300 kg/ hm” nitrogen rate. WU by 6 varieties of wheat/maize intercrops relative to sole crops were decreased by
1.09% ~6.96%, WUE by 6 varieties of wheat /maize intercrops relative to sole crops were increased by
10.76%~29.56%.

Key words: wheat/maize intercropping; N fertilizer; soil water content; water use
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Effects of conservative tillage on soil microbial biomass and
soil organic matter in Hexi Qasis

ZHANG Fengyun"”, CHENG Xuefeng'» ZHANG En-he’
(1. Department of Resources and Environmental Sciences, Heze College, Heze, Shandong 274015, Chinas;

2. Agrovecological Engineering Institute, Gansu Agricultural University, Lanzhow, Gansu 730070, China)

Abstract: The influences of different quality of mulching straw the height of standing straw and straw
treating style to soil microbial biomass C (SMB-C): soil organic matter content (OM) and grain yield( Y) were
studied with a filed experiment in Hexi corridor- The results showed: there was a clear tendency that SMB—C
changed with the changes of seasons and that before sowing was the highest and after harvesting was the lowest -
Soil operation in different period had different influences on SMB-C. OM in conservative tillage treatment was
higher than that of conventional tillage from sowing stage and that in conservative tillage decreased with the in-
crease of soil layer and that in conventional tillage had no difference- Grain yield were improved by the conserva-
tive tillage with straw cover or straw standing. and that of NPS20 NPS40 NS40 NS20 NSB40 and NSBZ0
were increased by 53. 08% .46, 59% .40. 81% J19. 93% 7. 33% and 4.34% respectively compared with CT -

Key words : notillage; straw mulch: soil microbial biomass; soil organic matter; yield



