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Response of composition of soil aggregates and distribution of organic carbon
and total nitrogen to straw returning in an oasis area
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Abstract; A field experiment was carried out in arid irrigation regions to determine the effects of different
wheat straw retention approaches on distribution characteristics of organic carbon and total nitrogen of soil aggregates
in farmland, including (i) no tillage with 25 to 30 cm high straw standing ( NTSS) ; (ii) no tillage with 25 to 30
cm high straw covering (NTS) ; (iii) conventional tillage with 25 to 30 cm high straw incorporation ( TIS) ; and
(iv) conventional tillage without straw retention ( CT, the control). The results showed that no-tillage with straw re-

tention (i.e., NTSS, NTS) had higher content of soil aggregates = 0.25 mm than that of CT treatment, NTSS in-
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creased the content of soil aggregates = 0.25 mm by 5.4%, 13.3%, and 11.1% in 0~10 ¢m, 10~20 c¢m, 20~30
cm soil depth, respectively and NTS increased it by 12.5%, 14.1%, and 19.2% in three soil depths, respectively.
In particular, NTS treatment had the greatest effect on increasing content of the soil aggregates. NTSS and NTS
treatments increased the average weight diameter (MWD) of soil aggregates by 6.7% and 7.6% in 0~ 10 cm and by
11.6% and 8.1% in 20~30 cm soil, respectively, in comparison to CT. NTS treatment had the highest increasing
effect on the MWD. NTSS and NTS treatments improved soil organic carbon and total nitrogen contents; NTSS im-
proved soil organic carbon by 8.1%, 7.4% , and 7.8% , improved total nitrogen by 14.6% , 14.5%, and 16.2% in
0~10 em, 10~20 cm, and 20~30 cm soil, respectively. Similarly, NTS improved soil organic carbon by 13.3%,
11.4%, and 12.8%, improved total nitrogen by 17.9%, 17.9%, and 20.5% in three soil depths, respectively; and
NTS treatment had the highest increasing percentage on soil organic carbon and total nitrogen. The contents of soil organ-
ic carbon and total nitrogen in different sized soil aggregates were decreased with increasing soil depth. The contents of
soil organic carbon and total nitrogen of soil aggregates were increased with decreasing size. In all, NTS treatment had
higher contents of soil organic carbon and total nitrogen in various soil depths and sizes. Therefore, our results indicated
that no-tillage with 25 to 30 c¢m height of straw covering is recommended as the feasible farming method to enhance the
formation of soil aggregates and improve the contents of soil organic carbon and total nitrogen in the arid oasis region.

Keywords: no-tillage ; straw returning; soil aggregates; organic carbon; total nitrogen; oasis farmland
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Table 1 Treatment and crop type in each year

. INEWER SeAEAEGY
AR et o
AR AT BRI
reatment . .
Tillage and straw Rotation year
code
management on wheat and mode
25~30 em w5 A ICHI S A S b
NTSS No-tillage with 25 to 30 cm
straw standing
25~30 em A SRR AT 2 b
NTS No-tillage with 25 to 30 ¢cm 2009-2010-
straw covering 2011-2012

Wheat—maize—

25~30 cm = AE S RSB E

TIS Tillage with 25 to 30 ¢cm wheat—maize
straw incorporated
FRGEAS B HE N B
CT(CK) Conventional tillage without

straw retention
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B CBIFFRE 30 em) , SR ATIE H (2
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S AIUBR e A e A | N T R SR K il
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kg « hm™ FZ N0« Km0 a0 - BESR R IR
=3:6: 1 4Mfi; 4l P,0, 225 kg - hm™, &/EHLAE
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AT R WU e 22 T AR 2R
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Effects of straw retention patterns on composition of soil aggregates in different soil depths
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Table 1  Effects of different straw retention paiterns on average
weight diameter of soil aggregates at different soil depths
Qb3 +JZ Soil layer
Treatment 0~10 cm 10~20 ¢cm 20~30 cm
NTSS 0.554+0.021ab  0.558+0.025a  0.568+0.024a
NTS 0.579+0.023a  0.554+0.022a  0.571+0.020a
TIS 0.539+0.016bc  0.563+0.026a  0.504+0.018¢
CT 0.519+0.011¢  0.577+0.028a  0.528+0.020b

T B 5 AR PR R — 4R BE AN R AR BEAE 0.05 KFF 22
S RE, T,

Note: Different letters indicate significant differences among the
treatments at P=0.05 probability level, the same below..
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BIRSM T, NTS b H A LR & = H CT 430 =
14.5% 12.6% 14.8% 12.7% 12.7%;10~20 cm
JZ NTS 70 3k CT /& 8.7% . 8.6% . 13.0% 14.4% .
12.0%, 20 ~ 30 em + 245 CT & 11.2%.
10.2% 12.9% 14.4% . 14.9% ., 4= A & #ETE 0~ 10
em 2 TP ERI G AT AR NTS 43301 b CT 7 13.9% |
14.1% 21.5% .21.0% .18.3% ;10 ~ 20 cm + JZH1 43
5 21.4% 15.2% . 18.5% .18.0% .18.1%, 20 ~ 30
em )29 19.8% . 16.9% . 17.6% . 27.4% .

25.5%,
13 (A)
ab

a

ab

4 WLEE Organic carbon/(g * kg ")

0~10 10~20 20~30
I- 4 2 7% Soil layer/cm

a
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Fig.2 Effects of various straw retention patterns on contents
of organic carbon (A) and total nitrogen (B)

in different soil depths
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Table 2 Effects of different straw retention patterns on distributions of organic carbon and
total nitrogen in soil aggregates in different soil depths
AP Organic carbon/ (g + kg™') 4% Total nitrogen/ (g + kg™")
+JZ/em JGEL) B BT = g B8
g =2 1~2 0.5~1 0.25~0.5 <0.25 =2 1~2 0.5~1 0.25~0.5 <0.25
Soil layer Treatment
mm mm mm mm mm mm mm mm mm mm
NTSS 10.55ab  10.86ab  11.21a  11.47ab  11.75ab 0.97a 1.02a 1.12ab 1.15ab 1.21a
0~10 NTS 11.16a 11.34a 11.84a 11.96a 12.22a 0.99a 1.03a 1.15a 1.20a 1.25a
TIS 10.26bc  10.39bc  10.85ab  11.14ab  11.47ab 0.95a 1.00a 1.06b 1.12b 1.18a
CT 9.75¢ 10.07¢ 10.31b 10.67b 10.84b 0.87b 0.90b 0.95¢ 0.99¢ 1.06b
NTSS 10.26ab  10.52ab  11.02ab  11.23ab  11.46a 0.94a 1.00a 1.04ab 1.10a 1.14ab
10~20 NTS 10.69a 10.85a 11.44a 11.74a 11.78a 0.96a 1.00a 1.09a 1.14a 1.18a
TIS 10.03b 10.18b  10.54bc  10.84bc  11.20ab 0.87b 0.94a 0.99b 1.00b 1.05be
CT 9.84b 9.99h 10.12¢ 10.26¢ 10.52b 0.79¢ 0.87b 0.92¢ 0.97b 1.00¢
NTSS 9.59ab 9.86ab  10.16ab  10.53a  10.94ab 0.83ab 0.89a 0.96a 1.00b 1.14a
20~30 NTS 10.03a 10.32a 10.64a 11.04a 11.42a 0.86a 0.92a 0.97a 1.10a 1.15a
TIS 9.00b 9.69ab  10.01ab 10.43a  10.66bc 0.79b 0.87a 0.92a 0.96b 1.02b
CT 9.02b 9.36b 9.43b 9.65b 9.9%4¢ 0.72¢ 0.78b 0.83b 0.87¢ 0.92¢
23 xﬁ*ﬁﬁﬁmﬁﬁ?iigﬁﬁlSﬁ*nﬁséﬁ 3 ‘i/j‘ ‘i//\
® o)
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A A 44 (<0.25 mm) A HLAR STk (& 3) .,
B TEHEMR M (<0.25 mm) >(0.25~0.5 mm) >
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8.5% ,NTS I TIS 5 7.3% ., 5 0~10 cm AL, 10 ~
20 em +JZ ,NTSS NTS . CT 435175 28.6% 29.1%
TIS It CT & 13.4%, NTSS. NTS [ TIS 43 % &
13.4% .13.8%, 20~30 cm +JZH1 NTSS NTS [t CT
O3 9 ¥ 6.2%  17. 2% , NTSS . NTS Ft TIS 4 51 &
10.8% 22.3%, Bl 0~30 ecm +Z2¥H NTS #£5 +
BRI RS E S mNE R,
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Fig.3 Effects of different straw retention patterns on contributing rates of soil organic carbon in soil aggregates under maize field
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Fig.4 Effects of different straw retention patterns on contributing rates of total nitrogen in soil aggregates under maize field
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