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Short—term Effects of Tillage Practices and Wheat —straw Returned to the Field on Topsoil Labile Organic

Carbon Fractions and Yields in Central China

WANG Dan-dan, ZHOU Liang ,HUANG Sheng—qi, LI Cheng—fang’, CAO Cou—gui”

(MOA Key Laboratory of Crop Ecophysiology and Farming System in the Middle Reaches of the Yangtze River, College of Plant Science and
Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: Conservation management practices, such as no—tillage (NT) or crop residue returning, alter soil organic carbon(C) lability, thus
affecting soil quality. However, inconsistent effects of conservation management practices on soil labile organic C have been commonly re—
ported. Therefore, a field experiment was conducted to study the effects of tillage practices and wheat—straw returned to the field on soil liable
organic carbon(LOC ), carbon pool management index(CPMI ) and rice grain yield at the Junchuan in Hubei Province of China. Treatments
were established following a split—plot design of a randomized complete block with tillage practices [plough tillage (PT) and no-tillage (NT)]
as the main plot and wheat straw returning level [6000 kg -hm™?(SR;), 4000 kg-hm=(SR,), 2000 kg-hm=(SR,) and 0 kg-hm=(SR,)] as the
sub—plot treatment. The results indicated that, compared with PT, NT significantly increased the content of soil water—soluble organic carbon
(WSOC) by 23%~68% (P<0.000 1), microbial biomass carbon(MBC) by 21%~40%, easily oxidizable carbon(EOC) by 10%~63% ( P<
0.000 1),but didn’t have remarkable effect on the particulate organic carbon(POC ). The SR, and SR, significantly increased the WSOC con—
tents by 37%~74% compared to SRy( P<0.000 3 ). EOC contents increased with increasing amounts of wheat straw returning. NT significantly
increased CPMI compared to PT. The effects of wheat straw returning on CPMI followed the order: SR;>SR,>SR;>SR,. SR;, SR, and SR, in—
creased rice grain yield by 7.7%~16%,17%~35% and 23%~28% respectively. Correlation analysis revealed that WSOC could be a more sen—
sitive indicator responsing to the changes of soil management practices than other indices in short—term.

Keywords: wheat straw returned to the field; soil organic carbon; carbon pool management index
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Table 2 The effect of different treatments on carbon pool

management index in paddy fields

ARPR O BRPEERE BROBEIEECIRAC  BRERRL BOARE IR

Treatment A Al CPI CPMI/%
PT+SR; 0.87b(a) 1.33b(a) 1.18a(a) 156.28b(a)
PT+SR,  0.62b(ab) 0.96b(ab) 1.11a(ab) 105.91b(b)
PT+SR, 0.56b(h) 0.86h(h) 1.10a(b) 94.15b(b)
PT+SR,  0.26b(c) 0.39b(¢) 1.05a(b) 41.25b(c)
NT+SR; 1.08a(a) 1.66a(a) 1.16a(a) 194.57a(a)
NT+SR,  0.97a(ab) 1.48a(ab) 1.07a(ab) 156.89a(h)
NT+SR, 0.79a(b) 1.20a(b) 1.03a(b) 123.69a(h)
NT+SR,  0.65a(c) 1.00a(c) 1.00a(b) 99.70a(c)

T 0.000 5™ 0.000 5™ 0.11™ 0.002 5™
SR 0.000 5™ 0.000 5 0.014™ 0.000 2™
TxSR 0.73™ 0.73™ 0.96™ 0.85™

&1 AEGET HEEERSEHLLER

Table 1 Comparison of soil liable organic carbon content under different treatments

ALFE Treatment 4% TOC/g-ke  IKIEPEA U WSOC/s kg %Ak EOC/g kg VLY LRI MBC/g kg kLA POC/g kg™
PT+SR; 32.05+1.9a(a) 0.38+0.07b(b) 13.06+2.79h(a) 1.20£0.17h(a) 8.65a(a)
PT+SR, 30.16+2.8a(ab) 0.60+0.00b(a) 11.30+2.68b(abh) 1.15£0.23b(a) 7.25a(a)
PT+SR, 29.78+0.83a(h) 0.660.10b(a) 10.78+1.31b(b) 0.97:0.10b(a) 6.90a(a)
PT+SR, 28.52x1.34a(h) 0.51+0.08b(h) 7.540.06b(c) 1.15+0.31b(a) 8.14a(a)
NT+SR; 31.39+0.5a(a) 0.64+0.08a(h) 14.37+1.99a(a) 1.50+0.16a(a) 6.43a(a)
NT+SR, 28.87+1.18a(ah) 0.76x0.11a(a) 13.31=1.41a(ab) 1.39+0.38a(a) 8.57a(a)
NT+SR, 27.89+2.40a(h) 0.86+0.06a(a) 12.52+0.50a(h) 1.36+0.20a(a) 8.55a(a)
NT+SR, 27.11x2.41a(h) 0.630.10a(b) 12.26+1.64a(c) 1.43+0.20a(a) 6.21a(a)

T 0.1" 0.000 1" 0.000 1" 0.005 6" 0.66™
SR 0.02" 0.000 3" 0.000 3" 0.58™ 0.58"
TxSR 0.76™ 0.52" 0.04" 0.96" 0.62"

TE AT ST RN B E AL PRI 22 505 5] 0.05 T35 7K 5 3855 P 3 B 2R FEAT 8 FI AR R A 22 5k 0.05 BEKF-o * FORZESFIK 0.05 ARKF- 5%
FORZESIK 0.01 K- sns FORZERANZE ;T FoRAHET 20 SR FoRfEFTia . .

Note : Different letters outside the brackets stand for significance at P<0.05 between treatments in tillage and no—-tillage. Different letters in brackets stand

for significance at P<0.05 between different amount of wheat—straw returned. *, P<0.05;** P<0.01;ns,P>0.05. T is tillage practices;SR is wheat—straw re—

turned to the field. The same is as below.
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Figure 1 Rice grain yield in different treatments
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Table 3 Correlation among organic carbon fractions and yield under different treatments

845 Indicator RV TOC KA MUK WSOC B Ak EOC APk MBC BRI POC 75 Yield
S TOC 1
KA AL WSOC -0.26 1
SAE AR EOC 0.15 0.2 1
A=A Wy it MBC -0.1 0.15 0.36 1
ORISR POC -0.17 0.2 -0.16 0.09 1
P Yield 0.02 0.54" -0.06 -0.39 -0.04 1
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