55 41 B4 3 ) FE X RS R Vol.41 No.3
2023 405 H Agricultural Research in the Arid Areas May 2023

X EHS :1000-7601(2023)03-0210-08 doi; 10.7606/j.issn.1000-7601.2023.03.27

ZRERMENEZEZNERBLE
2] B 4R Hlfik & 2 B 52 M

é iﬁl’z,i ,TL\123 jm/ﬁJE12 5&/]\ 1,2 ﬂXﬁIZ ,Tj, %4

(LPEILREEIR T 5 IREE B, BePd P4 710127;2 PP MR RG0S IRBE AR 2k TS S0 80 28, B 7E P42 710127
3. E R B K R K ARSI, BE TS A 71210054 S0 db gl R B %524, Tt 55 071001)

O E.RAEIFER 4o R E AR, TR T R W 4 3 2 R R R R &4 A L
EEREK S AR,y E VRN T LA Ry IR AR R BRI, R E 4 DA,
A NEZERBAEKRFEL(SB)  AAZ(SC) M B/ RIF(Mix) FRHAK A (CK) . AR T % 4+ 0F
A 4>5 mm 2~5 mm,0.25~2 mm F1<0.25 mm & 4 Sh R, o0 I I e A b 4 T R R P A LR A B AL A ALK
B HTUHAARKFHEELCERANKTRE, £RX N . RN LEAREKI T AL E W, S EEL
EHHEFTO~10em +ELHEARKN PR, BT RELEAREMY RN, 5 CKAEL, % 0~40 cm % £
Z,SB.SG fn Mix 4 B H B FR G LEANHGE B ANEAE &Iﬂ%ﬁwiﬁiaﬁ% REREIHN 7.9% .,
8.0%F17.9%, 5% SB EAA TRELEAYHENEF, HLEANBRAFRANR G EZHNELZFEHL X R,
XA EARBTHEEERZAHEREZAMRXE, FRAAETLHREERGE AN KA 2 EFEZ R, S
CK Atk ,SB An Mix ¥/ B E#RE T 0~10 em + B AR K& E AR F A5 4 &, T SC EAA T H 10~20
em £ EAREENHEE, SRKEREANH S EH L <0.25 mm B REHE, € 80% b b oy & 41 o FH ok
F>0.25 mm FAREK, W, ZEMAEARE T>5 mm BREANHE B ANKTRE, FELNANRRFEE
SSmmEAREA ,HHTRELE-REES, Z LR EFELTREZERLR AL E HBEHMEIREDT UH
BAR A LB E, B R R R AR E N o REF, EKRANE 2 E 7 Atk B EHBR R R &AM,

SERIA L SR HE N RP AR B 3E T RAK BB A ALeR  BUR A ALk

HES S S152.4 XEERESE:A

Effect of green manure cover cropping on soil aggregate-associated
organic carbon in a dryland winter wheat field
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Abstract; Based on a 4—year field experiment in the Loess Plateau, the effects of green manure cover crop-
ping on soil aggregates and aggregate-associated organic carbon were studied. Three cover crops including Changwu
soybean (SB) , Sudan grass (SG), Changwu soybean/Sudan grass mixture ( Mix) and a control with no cover crop
(CK) were set during summer fallow period under winter wheat monoculture. Dry sieving method was used to sieve

the whole soil into >5 mm, 2~5 mm, 0.25~2 mm and <0.25 mm size class for soil aggregation measurements. The
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contents of organic carbon and particulate organic carbon in the soil and each size class aggregate, aggregate mean
weight diameter and contribution of soil organic carbon were determined separately. The results showed that cover
cropping had a significant effect on soil aggregates distribution. Cover crop enhanced the formation of soil aggregates
at 0~ 10 cm soil layer but had little impact on subsoils. Compared to CK, SB, SG and Mix significantly increased
soil organic carbon content, particulate organic carbon content and aggregate mean weight diameter at 0 ~40 cm
depths by 7.9%, 8.0% and 7.9%, respectively. SB group was more beneficial to soil carbon sequestration in the
surface layer than SG and Mix. Soil organic carbon content and particulate organic carbon content showed a signifi-
cant positive correlation, both of which had a significant negative correlation with aggregate mean weight diameter.
The contents of aggregate-associated organic carbon varied with cover crop treatments and soil depths. Compared
with CK, SB and Mix significantly increased the contents of organic carbon and particulate organic carbon at 0~ 10
cm, and SG increased soil organic carbon content at 10~20 c¢m. Although <0.25 mm aggregates had a greater ag-
gregate-associated organic carbon content than other size classes, more than 80% of organic carbon fractions in ag-
gregates was from >0.25 mm aggregate. In addition, cover cropping increased the contributions of >5 mm aggregate-
associated organic carbon and particulate organic carbon, indicating organic carbon were sequestrated in the >5 mm
aggregates with cover crops. In conclusion, planting cover crops especially Changwu soybean effectively improved
soil carbon storage and promoted the distribution and retention of aggregate organic carbon pool in the dry farming
area of the Loess Plateau.

Keywords: green manure; cover cropping; soil aggregate; soil organic carbon; particle organic carbon
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Table 1 Total soil carbon contents, aggregate mean weight

diameter and their correlation in different soil layers under
different green manure cover cropping

TIAHRR  BORCA LR IR 2 A

TERE fh (X)) (Xy) HAZ(X;)
Soil depth ) Soil organic  Particle organic Aggregate mean
Treatment N K
/cm carbon carbon weight diameter
/(g-ke')  /(g-ke')  /(g-kg!)
CK 10.27+0.15¢  8.80+0.20c¢ 3.4220.01c
0~10 SB 11.18+0.13a  9.61+0.10a 4.27+0.04a
SG 10.76+0.05b  9.30+0.11b 4.30+0.03a
Mix 10.89+0.03b  9.37+0.06ab  3.68+0.11b
CK 7.72+0.02d 6.53+0.15b 4.11+0.10b
10~20 SB 8.27+0.04c 6.80+0.08b 4.05+0.08b
SG 8.92+0.16a 7.49+0.25a 4.37+0.10a
Mix 8.68+0.03b 7.22+0.08a 4.00+0.04b
CK 5.30+0.11b 3.99+0.17a 4.27+0.01c
20~40 SB 5.59+0.13a 4.35+0.28a 4.54+0.01a
SG 5.59+0.07a 4.24+0.06a 4.47+0.04b
Mix 5.50+0.08a 4.23+0.16a 4.28+0.01c
e Significance
X, 1 0.999 " * -0.539"
X, 1 -0.540" *
X, 1

TE : B RNG TR [ — e JZ AN ) 4 I A2 PR A B ) 55 39
BEEF(P<0.05), * * FnEFBEEET P<0.01, TH,

Note; Different lowercase letters in the same column indicate signifi-
cant differences among different green manure treatments in the same soil
layer (P<0.05). * * indicates that the difference is significant up to P<

0.01. The same below.
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Percentage contents of soil aggregates with different sizes under different green manure treatments
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Fig.2  Contribution of soil organic carbon associated to soil aggregate size classes under different green manure treatments
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Table 2 Soil organic carbon contents associated to soil aggregate

size classes under different green manure treatments

x3 AERPLAEBARNEFARGFHN VRS E
Table 3 Particulate organic carbon contents associated to soil

aggregate size classes under different green manure treatments

TIRGE

TR

Soil depth AL >5 mm 2~5mm  025~2mm <025 mm Soil depth AL >5 mm 2~5mm  025~2mm <025 mm
Jem Treatment Jem Treatment
CK 10.82£0.03b  9.31+0.15¢  9.66+0.19b  12.79+0.13¢ CK 9.31+0.12b  7.89+0.06b  8.18+0.28b 11.29+0.25¢
SB 11.27+0.18a 10.71+0.01a 10.20+0.15a 15.22+0.01a SB 9.75£0.13a  9.08+0.10a  8.56+0.06a 13.76+0.10a
0~10 SG 10.82+0.04b 10.46+0.13ab 9.93+0.03ab 14.10+0.18b 0-10 SG 944+0.13b  8.92+0.16a 8.41+0.03ab 12.52+0.27b
Mix  11.18+0.05a 10.30+0.26b 10.16+0.20a 14.14+0.09b Mix 9.72+002a  8.76x027a 857+022a 12.72+0.27b
CK 846+0.04b  746+002c 645+0.03c 8.29+0.04c CK 7.12£.004b  6.00+00lc  6.00£0.78a  6.92+0.03b
10~20 SB 848+0.11b  8.13+0.03b 7.77+0.07b  9.08+0.16b 1020 SB 7.03+0.15b  6.65+0.13b  6.32+0.02a  7.55+0.17b
SG 9.35+0.27a  8.07+0.09b 8.11x0.05a 10.22+047a SG 797+04a  6.65£007b 6.58+0.12a  8.76+040a
Mix 872+0.03b 845+0.08a 7.92+0.20ab 10.57+0.50a Mix 724:0.12b  693+0.00a 648:02la 9.22+0.64a
CK 546+024a  4.93+0.12b 5.09+001b  6.16+0.13b CK 4.19+03la 3.63£0.13b  3.73x0.05b  4.79+0.01b
200 SB 5.62+023a  539+022a 539+0.04a 6.26+0.26b 2040 SB 449+045a 4.0720.13a  4.07+025a 4.85+0.24b
SG 5.63+0.11a  493+0.11b  5.13+0.03b 7.84+03la SG 433+008a 3.56£0.04b 3.73x0.18b  6.37+0.3la
Mix 5.67+028a 5.14+0.10ab 534+0.11a 6.22+0.22b Mix 4470382 3.90+0.03a 4.00+0.07ab 4.71+0.08b
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Fig.3  Contribution of soil particle organic carbon associated to soil aggregate size classes under different green manure treatments
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