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Effects of Elevated Atmospheric CO, Concentration and Warming on Soil Organic Carbon

and Microbial Abundance in Paddy Soil Aggregates
LI Jiahui, LI Weijie, XU Qinyu, SUN Ligiang, LIU Yuan"
(College of Life Science, Huaibei Normal University, Huaibei, Anhui 235000, China)

Abstract: Based on an open-air field climate change platform, which included ambient conditions as the control (CK), elevated
CO, concentration (CE), air warming (WA), and CO, enrichment plus air warming (CW), changes in soil organic carbon (SOC)
and microbial abundance in paddy soil aggregates were determined. The results showed that: 1) Compared to CK, CE
significantly increased soil water stable large aggregates (Ro,s), average weight diameter (MWD), and geometric average
diameter (GMD), whereas MWD and GMD had no significant changes under WA or CW. 2) The contribution rates of aggregates
SOC to total SOC followed the pattern that small micro-aggregates > large macro-aggregates > silt-clay fraction > micro-
aggregates. SOC content in silt-clay fraction was significantly lower than that in other aggregate fractions. Compared to CK, CE
significantly increased SOC in large macro-aggregates and micro-aggregates, but WA had no change in SOC content in each
particle size. 3) Bacteria abundances in >2 mm and <0.25 mm aggregates increased significantly under CE when compared to CK,
while those in <0.25 mm aggregates were increased significantly in WA and CW. The fungi were dominated in >2 mm aggregates.
Fungi abundance in aggregates in each particle size increased significantly under CE when compared to CK, WA and CW

significantly increased fungi abundance in >2 mm and <2 mm aggregates, respectively. Correlation analysis showed that the
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abundances of bacteria and fungi in soil aggregates were positively related to MWD, and fungi abundance in soil aggregates was
positively related to SOC content. These results suggest that SOC content and microbial abundance are influenced by the

interaction of climate change and soil aggregates, and the responses of SOC in aggregates and microbial abundance to elevated

CO, are much more sensitive than warming.

Key words: Climate change; Paddy field; Stability of soil aggregates; Microorganism; Soil organic carbon (SOC)
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Fig. 2 Soil organic carbon in soil aggregates and their relative contributions to total soil organic carbon under climate changes

OCK BCEEWAECW

(A)

41# 1 (10° copies/g)

FALRIZL (mm)

30 (B)
En Aa
2 20F Aa
=}
> %5
S Aab
= Ab
£ ok
w 1
i
Bb BaBabBa Bp BaBabBa
0 A2 rmmse | ElmeE
>2 0.25~2 <025
HIZRAAKIZL (mm)

3 SBEEUFHTIRARGPARWHNERB)EREFE

Fig.3 Abundance of bacteria (A) and fungi (B) in soil aggregates under climate changes

http://soils.issas.ac.cn



i

553 4 EIES

4

KA COL ¥R 2 N BE T e % /KA = PASRARAT WL I A S A A 90 4 BE 2 )

583

24 TEARKBRENMFESFEHEEERNE

AORHOCHE 23 & 4 iz o S PHR A vh 240 F B2

IR =g ok MWD @ EAHE(P<0.01), EEFES MWD,
TIEFRABCEY ERES MWD FIEPUR SR A PLBRE A A (P<0.05),
L FJE (lg(copies/g)) L FJE (Ig(copies/g))
14 7.6 . 7.8 8.0 7.0 . 7.5 . 8.0 8.5
o 4 y=2.11x-18.68 R*=0.6846 o 414 y=5.64x-37.59 B*=0.0107
m HH y=0.71x-4.36 R*=0.4267 m FUI# 1=9.94x-59.13 R*=0.7949
F 30 -
e =
e
1.2+ —
= o
a 20+
: =
T
o
10
]
08 Il L Il L 1 L 1 1 1 L 1 L 1 L 1 L 1 L 1 " ] 1 1 L 1 n 1 n 1 L 1 L ]
9.30 9.32 9.34 936 9.38 9.40 942 9.44 9.46 9.48 9.50 9.0 9.1 9.2 93 9.4 9.5 9.6
AN FJE (1g(copies/g)) M FFE (Ig(copies/g))
(I B 3 7 95% T3 X )
4 HARGKNENFESARKIEHNESER AQMENKSEGBMHEIXR
Fig. 4 Correlations of microbial abundance with mean weight diameter (A) and soil organic carbon content (B) of aggregates
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