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Table 1 Treatments description

A4S Code AbFE Treatments HHET Description
T g BiE VERIBCIR J5 22 VR 45 BT =9 DI
Conventional tillage The field is ploughed 3 times and harrowed twice after harvesting-
. 7 F T, (HEEA S —K & Pra AT ERS WA,
(LGB R+ RS FEIE *#1?7‘77?@ B45& 55— R BHEH B A R AR RS AT 0 - -
A i . The field is ploughed and harrowed exactly as for treatment T » but with straw incorporated
TS Conventional tillage with . R . ..
. at the first plough- All the straw from the previous crop will be sent back to the original plot
straw incorporated . . . . . .
immediately after threshing and then incorporated into ground-
SAERHEE FE TP B BHE R L — UM 8 OGS AN R O E A 2. 4—D FE Bk
ik [
NT No-tillage without straw No-tillage throughout the life of the experiment, no straw cover- Sowing and fertilizing will
cover be carried out simultaneity by notillage seeder- Round (glyphosate) and 2,4-D will be used
to clean plots after harvesting-
BhIE SR BRE VR R NT  WORBURL S 2 SR AT VR RS FF A i AE SR /D X
NTS Gt FEFT B S A No-tillage throughout the life of the experiment - The ground is covered with straw of previ-

No-tillage with straw cover

ous crop from August till next March- All the straw from previous crop will be sent back to

the original plot immediately after threshing-

1.3 REeHa

PV B NG, RN ST
S2T 35, R 187.5 kg/hm? s BT WAk | 5. 1
ik 100 kg/hm®, T NT . TS.NTS Jij s E 4l k
SR 0 S BHE LR BN ZATEE 20 em, BT
78R 22.5 em 3BRA Y T em, BNEREWY 3 A
WA B 3 AN, AR/ K Ab B
M2 105 kg/hm®, 48 P205 105 kg/hm” (JRE +—
) s BE & A B B LA 20 kg/hm”, 4 P205 105
kg/hm” (8T BERRAT ) . BT A 1 Ay S A A
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Fig-1 Variation of soil bulk density

under spring wheat field

2 R WP—>W BEFH (N HD) # AL
HEJE] A S FLEE, 23 B8 T ALPE 57. 99400 NT 4b7E
58.295% TS 4b¥H 58.732% NTS 4b¥H 55.832%,
PANTS APREAG X UL BH R #f g K T LA &, [
AR T S FLEE . DA = FLAE 30 Pm K43, U
FI Y EALE 30 Mm AFLE NTS AbFE B 2 =
FHELAM(P<<0.05), RHFEHE. A IR
Fonlrh HAR30 tm B FLBRER e MR 2% Hoor A fn
HELLPER Z R I BOR . R IV E B E A TR
T LA SRR s BBl 5 b A A [l B 22 5
MRG0, =30 tm AYFLE
NTS ZhFLFHEAE, HE5 TS B8 EFBE(P
<<0.05), B, SR EHRE, NTS EFLEIKH
JER S VTR 24 B L2 <30 ttm A FLEE AR T H T Ab
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Table 2 Soil pore size under spring wheat field

W>P—~>W (%)
hbrE
Treatments BALE <30 #m 7L =30 tm FLEE
Total porosity <<30Mm porosity —>30Mm porosity

T 57.99%4a 31.194ab 26.809h
NT 58.295a 31.219ab 27.076h

TS 58.732a 33.066a 25.665h
NTS 55.832a 25.417p 30.4144

ARG FRRARAITRE SR, DTFE.ER.
Note: Different lowercase letters stand for significance of 5%. The

same indication was made in the following tables and figures-

# 3 PR PWP (B ) 5 1E P 5 N 45 b
AN BAFLEE. 4353009 : T AL 59. 68476 NT LI
59.088%\1‘5 Ab¥E 61. 680%‘NTS AbFE 56. 212%,
LANTS AR AT 5 TS B2 R B E (P
0-05) . L4 REAL A2 30, im S, TIAETE 24
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Fig- 2 Variation of soil bulk

density under pea field

L350 tm BOFLIE NTS AbBEES T HLBALED, 172
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Table 3 Soil pore size under pea field

P>W—P (%)
Lb R
Treatments BALE <30 tm fLJE =30 rm fLE
Total porosity  <<30Mm porosity —30Mm porosity
T 59.684ab 32.880ah 26.803ab
NT 59.088ab 32.179ah 26.909ah
TS 61.680 a 36.0664 25.614p
NTS 56.212 26.574p 29.637,

TFINERIL ., TCRRFRALFE, WP—>W /BT
M EILE30 Mm BFLES ST P>W P #1E
FEA, 4 B LR <30 tm B9FLEE /N T P> WP
BAEFF, X ULHAEVE T 7 0] LR B 52 3R )=
A FLBR > i
2.3 #EAXX L ERARER M

T3 2 LI SRR R KN S R
JR R 3 AR B B KT 0. 25 mm AIFRN
KR NTF 0.25 mm BUFRAIA R,

& 4 05 WP W BAEFI (NEH) &
WP =2 mm BKFREH RIER S E SN T N
0.738% NT #1.873% TS # 1.130% NTS # 1.
409%, it &P NT AL B E S T HEARE(P<
0.05), 2~0.25 mm My/KEaVERIRIK S 5518 .
T H6.676% NT K 7.617% TS K 7.967% NTS
K 9.167%, L NTS 4B N, BEF s THELL
F(P<<0.05), Tist—0.25 mm MK ST
FoNTS ALFREE & F T A1 TS AFE 33X i BH 4 B
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AT IRAL AR IRRIER STRE . XS5ETARHF
FEER—BOEL R 273 a J5, KRR S

BT, g AN S B A 08 R A O R
e - SR AT 2 Y B AT PR | HE S A= 4 0
BB AR 25, {2 0.25~0.05 mm #f
R RAT0.05 mm HRERLE BB 2 7] 22
SEAN B IR IR T 2 A 502 o Bl P 2R 2 i
BN RO R ) 1 SR 4 M s LU AR 51 B4 4
(EN/CEE ESY A WIOE] Wk <187 NEIE L2 SRS
BUN G EiELuSE sy 2R
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Table 4 Soil aggregates under spring wheat field

hEm W>P—>W (%)
Treatments >2 mm 2~0.25 mm 0.25~0.05 mm <20.05 mm =0.25 mm
T 0.738¢ 6.676¢ 56.756a 35.830a 7.412¢
NT 1.8734 7.617he 55.112a 35.3984 9.493ab
TS 1.130be 7.967p 57.3254 33.577a 9.098p
NTS 1.409b 9.167, 55.963a 33.461a 10.577a

& 5 Al P>W P BARFES (B EH)T .,
NT . TS PLK NTS AbFE =2 mm 0y 7K Fa v Bk &
45k 0.679% 1.794% 0. 711% 1 1. 591%
SUiTFW NT I NTS 4B B E ST T A TS 4k
H(P<<0.05), LUt RZ LIS
FCEIBH 5 A iR T RS AT DU T X Rk
HVEM. 270.25 mm KRR S ELE T NT,
TS LA J% NTS &b ] 435 Jy 6. 889740, 8.232%0

7.404%F0 8. 344%, 4y Wi 45 B 20 NTS FI NT 4b
HEPEST T A (P<<0.05), M5 TS fhHER
ANEE, MEE—=0.25 mm B KHARKEKTS 1B
ZNT FINTS bHBEET T TS B (P
0.05), 0.25~0.05 mm WA REKEERIANT
AbFR R E T NT A3 (P<<0.05), XU HFHEM
1RO B RE | B8 BEVEIE T2 I A i
HRIRHE] T RZ,

RO DEMITEAREO5 cm)
Table 5 Soil aggregates under pea field

4hER P~W—P( )
Treatments >2 mm 2~0.25 mm 0.25~0.05 mm <0.05 mm =>0.25 mm
T 0.7116p 6.889h 57.533a 34.8654 7.600p
NT 1.794a 8.232a 53.919h 36.0544 10.027,
TS 0.679h 7.404ab 55.899b 36.0184 8.085h
NTS 1.5914 8. 344, 55.902ab 34. 1644 9.9334

2.4 $HHMEAR LIEB YRR

TSR Rl e ) R TR AR L
SRy A BB AR R LI B ThRERY
— AN T

Hi&l 3 T LAE . WP W 5 (/N ) &
KOFR A SRR & B4y K . T AbFE 8. 182 g/kg,
NT 4b 2 8. 528 g/kg\TS Ab B 8. 658 g/kg LA K
NTS b3 9. 227 g/kg, GEit43HTRM NTS F1 TS
KRR T T AL P=0.05), 735 T AbPE
i 1.05 g/kg F1 038 g/kg, BEBHTEYIRSFF ORI
TR NTS A1 TS 4b T -+ 3 PLAk & &

e EEER PR, 5 667m” % 300 kg fOFG
FFABMT 2 g/kg AHUEE T, 540 NTS AEERY
BANRS BB ERET TS AHfY ( P<0.05),
VEMIRE T 7% BB e b 35 LU 1 VRSN I s A )
AN RN T LS AR b TG HE, T
o SR O (A LI LA T —
AFY S RS R LA NUR S &
TR R AR Y, e IR R B e Bl 4 T %
LI, TR T A AR A LR .
HRFFRFEW, 76 FIERIZ (030 em) B HURII 4G &
3.6, g/hm” (1E I T, —FE N EGBETH AT AT
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Fig-3 Comparison with soil total organic

carbon under spring wheat field
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Fig-4 Comparison of soil total organic

carbon under pea field
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Effects of tillage measures on soil structure and organic carbon of
surface soil in semi-arid area of the western Loess Plateau

LUO Zhuzhu's HUANG Gaobao'> XIN Ping”» ZHANG Guo-sheng’
(1. Agronomy Faculty, Gansu Agricultural University, Lanzhou 730070;

2. Gansu Forestry Science and Technology Extension Station, Lanzhou 730046;
3. Resources and Environment Faculty of Gansu Agricultural University, Lanzhou 730070, China)

Abstract ; Field experiments were conducted in Dingxi on the western Loess Plateau to investigate the ef-
fects of conservation tillage on soil structure and organic carbon of surface soil in the rainfed farming system- The
results showed that soil bulk density kept steady in no-tillage with straw cover (NTS) compared to conventional
tillage (T ) conventional tillage with straw incorporated (TS) and no-tillage (NT )- Soil total porosity was low -
est in NTS, but NTS increased —30 m pores content by 3. 605%, 4.749%, 3.338% in W>P—>W rotation
sequences and 2. 834%, 4.023%, 2.728% in PW—P rotation sequences compared with T, NT and TS, re-
spectively - As far as water stable macroaggregates(>0- 25 mm) was concerned, it was - 412%, 9.493%, 9.
098% and 10.577% in W—>P—W rotation sequences and 7.600%0, 10.027%, 8.085% and 9.933% in P~>W
P rotation sequences for T NT, TS and NTS.: respectively- At the same time, soil organic carbon in NTS
was 9.227 g/kg and 9.353 g/kg, being 0. 958 g/kg and 1.045 g/kg higher than that of conventional tillage in
two rotation sequences, respectively - That is to say, NTS can improve topsoil total organic carbon, which failed
to be affected by NT or TS independently -

Key words ; conservation tillage; loess plateau; soil structure; organic carbon



