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Abstract: The study was carried out on a long-term field experiment set up in 2001 in Dingxi, which is a typical
semiarid rainfed agriculture area on the western Loess Plateau. The objective of the experiment was to determine the effect
of conventional and conservation tillage practices on soil organic carbon (SOC) and light fraction organic carbon (LFOC)
in surface soil of wheat — pea double sequence rotation system. The experiment was laid out in a randomized complete
block design with four replications. Treatments included six types of tillage practices; conventional tillage with no straw
(T), no-tillage with no straw mulching (NT), conventional tillage with straw incorporation (TS), no-tillage with straw
mulching (NTS), conventional tillage with plastic film mulch (TP), no-tillage with plastic mulching (NTP) . The main
results were as follows: (1) the soil SOC and LFOC content decreased with increasing soil depth; (2) compared with the
conservation tillage, no tillage with stubble incorporated (NTS) and tillage with straw incorporation improved soil SOC
and LFOC, it has increased by 19.51% , 13.36% and 64.58% , 42.08% before sowing, increased by 28.00% , 18.
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61% and 85.37% , 77.82% after harvest. However, no-till without straw incorporated (NT) and conventional tillage

with plastic film mulch (TP) did not show obvious effect; (3) the SOC content from sowing to harvest exhibited a down-

ward tendency, with the minimum change occurring in NTS and TS; but NT and TP expanded the consumption of SOC

during crop growth stage. (4) LFOC was sensitive as an indicator of soil organic carbon.

Keywords: conservation tillage; soil organic carbon; light fraction organic carbon
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Table 1  Description of tillage treatments in the experiment
15 Code AbFR Treatment FAHAE Description of operation
, N HIEEVERIMOIR G 2 R A T, ISR A T = HF P
42k HE 2 . s
T fBUBHE AL Conventional tillage The field was ploughed 3 times and harrowed twice after harvest
BT IR IR S8 22 S BF , SR b AL — U S FSUtE A R AR i, WO R B KL Y
. S FE SRR NX
FEFFE 3 + St (FURATREER L. o o
NTS No till ith straw mulchi No-tillage throughout a year. Sowing and fertilization were performed with seeding-machine
o Wage with sraw muichung at the same time. All the straw of previous crop was returned to and mulched the original
plot immediately after threshing.
R B B BRSBTS B A AL — Y S8 UG AL R R
NT AT No tillage No-till throughout the experiment. Sowing and fertilization were performed with seeding-
machine at the same time.
BT 2R TR  (ELRESE 1| WOBH R BT BT E RS AT B L
. EGHHE + FEFFRIA The field was ploughed and harrowed exactly as T treatment, but with straw incorporated at
Conventional tillage with straw incorporation the first plough. All the straw of the previous crop was returned to the original plot imme-
diately after threshing and then incorporated into soil .
P07 2K TR , 7655 — UCHR 5 76 R 32 2 MO IR, JBE 98 40 em, 1]
TEGEBHE + MR 120 cm, JEMIFPMAEIEY) o
TP Conventional tillage with plastic film  The field was ploughed and harrowed exactly as T treatment, but covered with plastic film
mulching after the twice harrow. Plastic film was set between crop rows and the covered belt width
was 40 cm. Thus, the row spaces between crops were 20 cm.
G+ A AR B BRI, B IR R AR R 5 2[R TP,
NTP No-till throughout the year. The plastic film was laid in October using same machine as for

No tillage with plastic mulching

TP treatment .
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L2 0¥rh AR 2 ATLUE R R, N R
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>5~10em>10~30 cmo 7E0~5.5~10 em T2
HONTS Al TS 4R BE R SOC &t B & T T ALBE, 4
WA T HETE T 28.99% 1 17. 63% | 24. 46% Fi
16.18% , TP Fl NT AL B R SOC & # M T T AbH,
HEETZREZERAEE. 10 ~30 em 1)Z P 4540
SOC e A B EES . /NEWFKE,0~5.5
~10,10 ~ 30 em +JZH,NTS F1 TS 4L H#F SOC & &
BT AR T 37.44% . 28. 82% . 25. 20%
22.52% ,18.85% .17.09% , TP NT 4L PR 5 T 4b B2
[H2ZRARE,

MNZERERIET WK G , AL 0 ~ 30 em )2
o SOC & s SRR R RTIA i/ AL S HHE T 4031
WD B OK, AR R AT REAIR T 9.20% , NT #1 TP A&
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IR RN, BRI HTIRAR T 2.89%
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Horb NTS H1 TS 40 BEF SOC -2 & 548 T 43 4R &
T 19.31%H 12.82% ,7E 0 ~ 30 em + 351 LRl
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Table 2 The content of total organic carbon in the soil layer of O ~ 30 ¢m in the wheat — pea crop rotation sequence

&I Before sowing

)G After harvest

pisiil
Treatment 0~5cm 5~10 em 10~30 cm P Mean 0~5cm 5~10 em 10~30em  FH Mean

T 7.65+0.26d  7.33£0.22c  7.22+0.82a 7.31 7.15£0.34c  6.92+0.34c  6.44+0.2lc 6.64
NTS 9.86+0.43a  9.12+0.35a  8.38+0.48a 8.75 9.82+0.49a  8.91+0.14a  8.06+0.42a 8.50
NT 8.22+0.24bed  7.94+0.16bc  7.77+0.19a 7.87 7.91+0.16bc  7.47+0.18bc  7.00+0.11bc 7.23
TS 8.99+0.36ab  8.51+0.4lab  8.11+0.3la 8.33 8.76+0.30b  8.22£0.26ab  7.54+0.35ab 7.86
TP 7.93+£0.4lcd  7.80£0.22bc  7.64+0.20a 7.7 7.33£0.32c  7.12%0.2lc  7.10£0.24bc 7.14
NTP 8.71£0.27bc  8.65+0.29ab  7.81+0.24a 8.10 8.20+0.18p  7.99£0.36b  7.52+0.10ab 7.73

TE AR F R HMTE 0.05 KF E25m 8%, TR,

Note: Different letters indicate significant differences among treatments at P < 0.05 level. The same below.

R3 BE—IEREFFTIT0~30cm TETEENKREE (g kg™ )

Table 3 The content of total organic carbon in the soil layer of O ~ 30 ¢m in the pea — wheat crop rotation sequence

&I Before sowing

Y5 After harvest

Qb3
Treatment 0~5cm 5~10 em 10~30 cm  “F4 Mean 0~5cm 5~10 em 10~30 em  F Mean

T 7.72+£0.19c  7.64£0.20b  7.29+0.31b 7.42 7.41£0.13c  7.2420.13c  6.68+0.18c 6.89
NTS 10.19£0.38a  9.08+0..38a  8.47+0.3la 8.86 9.17+0.34a  9.02£0.15a  8.68%0.19a 8.82
NT 8.24+0.66bc  7.83+£0.43b  7.58+0.40ab 7.73 8.19£0.40bc  7.27+0.24c  6.80+0.28c 7.11
TS 9.05+0.51b  8.49x0.2lab  8.18+0.25ab 8.37 8.82+0.25ah  8.53£0.57ab  7.95+0.32ab 8.19
\d 8.37+0.16bc  8.06+0.15h  7.74+0.32ab 7.90 7.82+0.35c  7.67£0.20c  7.50£0.52bhc 7.58
NTP 8.42+0.32bc  8.26£0.28ab  7.99+0.38ab 8.11 8.22+0.11bc  7.86=0.14bc  7.58£0.15hc 7.73

LA MRS AER T A B ERS i ZEVE P3G Fh
HI-SUGRIE AT 0~ 30 em )2 SOC & & A5 A] %,
AXF T GERHE T, -9 PEREE NTS Al TS 4L B AE W%
P21 0~ 30 em HJZH SOC & &, HAEWUD/EY 4 F
W] 0 ~ 30 em + )2 3EA HLAR AIHFE , T NT A1 TP
AP R T AEY A B ] SOC YT FE
2.2 HHMEREXNE -BERIERFKE0~30cm

EBEHRRAFHE(LFOC) & BRI
2.2.1 HHAEHEF D EZHO0~30cm L EFRAA
BB A e Hom R 4 0T LUE W TERE RN, N
M &AL 0 ~ 30 em 34 LFOC 2 1 28 4k 3 Ky
0.72~1.48 g-kg ', Ho & S AHXT BN, A2k a5 R
NTS>TS > NT>T>NTP > TP,7E 0 ~ 30 cm 1+ )2 1 1%
Fla B )2 R R IR . FE 0~ 5.5 ~
10 em +JZ P, NTS 20 B R LFOC &7 W& & T T 4
FE LAy 90% T 1.29 gokg™'F10.77 g+ kg™ '3 7E 10

~30 em HJZN, NS T A ROREE, TP AL R
T LFOC & S AEAN A 1 2 P 594K F T Ab#E
HENEWR G, PR 0 ~ 30 em + )21
LFOC &7 Y5 R 0.56 ~ 1.00 g- kg™ ', 284k #4
PR TS>NIS > NTP>NT>T>TP, 7E0~5.5~10
em 2N, NTS Al TS 4b#E LFOC & & W& & T T 4k
B HEE T AL HR R T 1.64 g+ kg™ 11 0.88.,0.52
g kg "F10.59 g-kg™', 7E 10 ~ 30 em +JZ N NTS FlI
TS 4B T AP Z [RIAT 25 22 5 1 TP AbPRAE
BALEHEE TAMZ RRA BEER . DNE
&R AT YRS, NTP 4R 0 ~ 30 em +)Z LFOC
Ei A TN, AR A B R
2.2.2 HAEHESB I 0~30 cm L EFRAA
MBI Frm R 5 A E L, Wi 2 R 5E LFOC &
HETE IR b AR A A S N — B, R IR
BEE 12 0 TR Z s b . FEREFET, 0 ~ 30 em
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4R T 58.40% \53.64% . 1E5~10 em +J2H
NTS F1 TS Z4bFE T LFOC 75 2 B3 & 1 T AL P, A 7E
0~5.10~30 em T2 ENEIRZ B A B & %

R4

5o WkJE,0 ~ 30 em )2 N LFOC -4 & & NTS
SEPER e, T AL BRI AR 75 5 ~ 10 em 1 10 ~ 30 em
T2 NTS A BT LFOC &% & B & & T T 48, 7
BT HEE T 94.56% .108.73% , TP FINT ALBE 5 T
PP ) 25 S AN 2 [RIAR B SRR AR AT Uk IS
FAEFR 0~ 30 em )2 LFOC & 2394 Fr M %,
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Table 4 The content of light fraction organic carbon in the soil layer of 0 ~ 30 cm in the wheat — pea crop rotation sequence

&I Before sowing

)G After harvest

pisiil
Treatment 0~5cm 5~10 em 10~30 cm P Mean 0~5cm 5~10 em 10~30em  FH Mean

T 1.01£0.07b  0.96+0.05b  0.77+0.02ab 0.84 0.86+0.05c  0.74+0.12b  0.46+0.06ab 0.57
NTS 2.30:0.52a 1.72£0.30a  1.21+0.33a 1.48 2.50+0.16a 1.26£0.12a  0.5420.13a 0.99
NT 1.04+0.16b  0.96+0.35b  0.82+0.08ab 0.88 1.69+0.30b  0.98+0.13ab  0.46+0.07ab 0.75
TS 1.43+0.07b 1.20£0.27ab  0.93+0.15ab 1.06 1.74+0.04b  1.33£0.13a  0.7420.07ab 1.00
TP 0.86£0.07b  0.78+0.12b  0.67+0.05b 0.72 0.85+0.12c  0.78+0.14b  0.43+0.08b 0.56
NTP 1.05£0.15b  0.79+0.10b  0.67=0.04b 0.75 1.71£0.31b  1.02+0.17ab  0.67 +0.06ab 0.90

xS BE—NEREFIITO0~30 cm TEREFNHBREE/ (g kg™")

Table 5 The content of light fraction organic carbon in the soil layer of O ~ 30 cm in the pea — wheat crop rotation sequence

H&5Hi Before sowin; G After harvest
g

Ak
Treatment 0~5cm 5~10 em 10~30 em V-3 Mean 0~5cm 5~10 em 10~30 em  F# Mean
T 0.81+0.14a  0.73+0.15b  0.58+0.02a 0.65 0.96+0.0lab  0.52+0.01b  0.28+0.04b 0.44
NTS 1.47£0.65a  1.11+0.03a  0.84+0.09a 0.99 1.81+0.26a 1.02+0.14a  0.59+0.05a 0.87
NT 0.95+0.06a  0.87+0.11ab  0.65+0.03a 0.74 1.29£0.6lab  0.58+0.15b  0.45+0.21ab  0.61
S 1.05£0.07a  1.07+0.10a  1.00+0.25a 1.02 1.52£0.05ab  0.93+0.23ab  0.57+0.07ab  0.78
e 0.73+0.06a  0.79+0.12ab  0.60+0.03a 0.65 0.94+0.11b  0.63+0.08ab  0.31+0.04ab  0.47
NTP 1.02£0.18a  0.82+0.07ab  0.66+0.11a 0.75 1.11£0.11ab  0.67+0.10ab  0.41+0.08ab  0.57
HH AT UL, FE PR AE AL ,0 ~ 30 em )2 ~
LFOC & & 7E 350 b AR IH 2B E 21 Z }28 [ y=0.5705x - 3.6326
IVRTIE BTN AEYHE R SR R P Y TR TR
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B T, SRR NTS TS Ab3AT R T4 L o et
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ﬁ%%,%ﬁd\ﬂ:'rﬁ}io M?ﬁﬁﬁ%q&}é’mﬁ%,ﬁg 1 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80
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ST 2 ) - S 12 A A T TR A AL B A R A

3 shieitie

A PURROAT H3ERYEE T A2EE T A
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G, /N NTS A1 TS AL BE R 0 ~ 30 em /2
SOC Al LFOC V-4 & 538 T A PR3 S| 2 55 1728.03%
1 18.37% \72.35% 1 75.79% ; i 5.3 NTS F1 TS
AEFER 0~ 30 em + )2 SOC Fl LFOC Y& B4 T
LEFR o W 4R T 27.96% i 18. 86% . 98. 39% F
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