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Effects of different mulching treatments on the soil organic carbon
content in soil aggregates in a rainfed wheat field

FU Xin, WANG Jun, ZHAO Dan-dan
( College of Urban and Environment Science , Northwest University, Xi’ an, Shaanxi 710127, China)

Abstract: To investigate the effects of different mulching treatments on soil aggregate distribution and the content of
soil organic carbon in soil aggregates four mulching measures were conducted including CK (without mulching treatment) ,
Mogoo ( straw mulching at a rate of 9 000 kg- hm~2), Myseo ( straw mulching at rate of 4 500 kg- hm~2), and PM (plastic
film mulching) in a rainfed winter wheat field on Loess Plateau. The results showed that compared with CK, soil total or-
ganic carbon (TOC) content by Myyy was increased by 8.1% (P <0.05). TOC content by Mysyy and PM had no signifi-
cant differences. Compared with the CK treatment, soil mechanical-stable macroaggregates content became increased by
6.6% and 4.1% by Mgy and Mysy treatments, respectively. PM treatment macroaggregates content was significantly
decreased by 2.5% compared with CK. Compared with CK, the soil mean weight diameter (MWD) by Mgy treatment
was increased by 9.2% , and was decreased by 14.8% by PM treatment. The soil geometric mean diameter (GMD) by
My treatment was increased by 13.0% , and became decreased by 15.7% (P <0.05) by PM treatment. TOC has
close relationships with soil macroaggregate content, MWD and GMD. TOC could increase mechanical-stable aggregates
and enhance the stability. Additionally, TOC was mainly concentrated in aggregates with the agglomeration >5 mm and
< 0.25 mm size. Mgyy treatment could improve the organic carbon of all the mechanical-stable aggregates size at different
degrees, but PM treatment had no effects. Soil organic carbon was mainly stored in the mechanical-stable macroaggre-

gate. >5 mm size aggregate contribution is the largest within the total soil organic carbons. Mgy and Mysy treatments
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could improve the contribution rate of the >0.25 mm size aggregates. Furthermore, there was a significant positive cor-

relation between TOC and >5 mm, < 0.25 mm aggregates organic carbon, indicating that >5 mm and <0.25 mm ag-

gregates could be used as a proxy for measuring changes in soil organic carbon. Therefore, straw mulching could not only

enhance the aggregate content and stability, but also increase the organic carbon content in aggregate, which is beneficial

for soil carbon sequestration with an optimal treatment rate at 9 000 kg*hm 2.

Keywords: mulching measures; rainfed wheat field; soil aggregate; organic carbon
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Note: CK—no mulching; Mygy—straw mulching 9 000 kg+ hm™2; Mysq—
straw mulching 4 500 kg hm~2; PM—plastic film mulched; different small
letters mean significantly difference among treatments at 0.05 level.
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Fig.1 Soil organic carbon contents under different mulching measures
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Table 1  Distribution of soil mechanical — stable aggregate under different mulching measures
Qb3 Treatments >5 mm 5~2 mm 2~1mm 1~0.5 mm 0.5~0.25 mm >0.25 mm
CK 38.02b 11.63b 12.30b 13.89b 9.00b 84.84bc
Mooy 40.63a 14.60a 14.54a 13.95b 6.70c 90.42a
Misoo 37.16b 12.35ab 14.25a 15.65ab 8.91b 88.32ab
PM 29.9%4c¢ 12.61ab 13.54ab 16.44a 10.84a 83.37¢

/NG FEA IR TE ] — ZUN A ) 4k B2 18] 22 52358 P <0.05, Tl

Note: Within each column, the different small letters following the data mean significantly difference at 0.05 level, and hereinafter.
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Fig.2 The mean weight diameter (MWD) and geometric mean diameter (GMD) under different mulching measures
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Fig3 Correlations between aggregates index and TOC content

2.3 AABEAXNTIEARKENH®RSHNR
2.3.1 FRBAEZFZXTLEARKARGEE
Foip A B 4 ARV 55 07 2N A5 HBI LR RS e 1
R HLRR 9 75 5, AT UL < 0.25 mm A R 1A
WA PR SR, > 5 mm FIRIKKZ,5~2.2~
1.1~0.5 mm 0.5 ~0.25 mm B EAKA HLK & &
BN e AN 35 07 T & GO0 AT R ARG B 75 1 %
ATHHBEAAL, 5 CK AL FEA] L, Moo ib P 8 35 11

TSGR A R A ML 5 i, B B R BN
R T 10.0% .4.0% .6.8% .8.4% 3. 9% Al
18.1% , 1 < 0.25 mm H KA HLER & 2 32 5 iR
FERR s Mysoo LA FF 5 ~2 mm. 1 ~0.5 mm Fll <
0.25 mm B A AG B B 5 0 B w5, B o e
WHM6.6%.5.9%F 2.8% , PM AL FHE A F T 1 ~
0.5 mm FIZRIAHFAH LIRS E 4, {1 <0.25 mm
VA SR AT AL & i A R AR R 3, DRI, R 2
Xof - 9845 O A SR A R A LR BB B R TR AR B Y



% 6 14

i &% By SO0 SR /N2 3 R A BILBR 19 5 1) 167

PRy, ELRSFT 3 o5 SRR bk B I, e B 5 X ]
ARG BB 5 VR FH A 2

232 RARAZEFXTBLEHAFAKTLE TOC
wTakE MR 2 R EH, BR M P Pk TRk R
SRS GON & A2 > 5 mm 15
1,0.5~0.25 mm W ifi. 7E HIERIZE R R K
AL 1Y 5Tk R AL JE L 82.88% ~ 88.77%,
80% LA L[ MR- AFAE > 0.25 mm H IR 2
PER A R (e, 26 W+ 38 A HLAKR £ B8 77 76 K A
Fikrp, fER—3 ) 2 KA L > 5 mm
PSR R A LA D ik et g, R AR LA 31.00% ~
42.69% ,11 0.5~ 0.25 mm BB WL 57 k% &
%, 254k R 6.50% ~ 10.11% , ARG HITE 10%
~15%Z 0. 5 CK AbHAH H , Moy F1 Myso 2L B 12

18

RARA BB S 2/ (g - kg ™)
Organic carbon content of
soil aggregates

o

5~2

@ CK

5 2R Ak 4
8 Moo

7 1>0.25 mm (1 S IEHUMRAR & M R AR S L
TR TTER R (P < 0.05), HiH Moo b B AT $2 155 > 5
mm.5 ~2 mm F1 2 ~ 1 mm A RAAH YL E 5THCR,
Mysoo b R AT/ 5 ~ 2 mm 2 ~ 1 mm A1 1 ~0.5 mm []
BIRAHLER A TTHR R, PM AL BE > 5 mm [ B 1A BTk
KK, BAF T 5~2mm.2~1 mm.1~0.5 mm Fl
0.5~0.25 mm BIRAKA LR TTHRF A EE R o
2.3.3 13 TOC A= B RAKA ALK AR K X £ 89 T AL

B 5 5t T 5 ToC & R IRE HLIK &
Z A o 45 5. ATLAE th, 88 ToC 5 > 5
mm, < 0.25 mm 5 ARG HLIK & AR 1
IEARSG(P <0.01), 5HEZ00 A R A Lk &
AFMEARE(P>0.05),

1~0.5 0.5~0.25

Soil aggregate size/mm
B Musoo 0 PM

I AR RS TR AR AL BE T S R0 A R A & i 22 53 B3 (P < 0.05) s ANRVNG T3 3R Rl — G SRR AN IR b PR IA] 22 S 238 (P <

0.05), R,

Note: Different capital letters showed significant difference among different size aggregates under the same treatment at 0.05 level; different small letters

showed significant difference among different treatments under the same aggregate size at 0.05 level, and hereinafter.
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Fig.4  Soil organic carbon content of soil aggregates under different mulching measures
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Table 2 The contribution of mechanical — stable aggregates organic carbon to soil total organic carbon

Qb3 Treatments >5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
CK 39.27b 10.93b 11.71b 12.60b 9.08b 16.41a
Moo 42.69a 13.21a 13.68a 12.69b 6.50c 11.23b
Misoo 38.32b 12.10a 13.66a 14.68a 8.58b 12.66b
PM 31.00c 12.26a 13.21a 16.30a 10.11a 17.12a
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Fig.5 Correlations between TOC and soil organic carbon in aggregates
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