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Abstract: Litter decomposition is the core process of the nutrient substance cycles in the ecosystem, and the soil microbial

community plays an important and irreplaceable role in litter decomposition. Recently, the loss of diversity has become a

EEWA . BEHE AU AR H (2016 YFC0500706) ; F 5 H R RHF# 345 H (31770505,31570427)
W5 B 83 .2018-05-25; ) £ HH Ak B #A :2019-00-00

# W IRAER Corresponding author.E-mail ; zhaonianxi@ nankai.edu.cn,

http ://www.ecologica.cn



2 S % 39 &

serious issue because of climate changes and human activities, which would influence litter diversity and composition in the
community. Therefore, in the present study, we examined how litter diversity and its composition affect the soil microbial
community and litter decomposition characteristics. We focused on the typical steppe community of Hulun Buir in the Inner
Mongolia Steppe, China, where the grassland has degraded in the past few decades. In a restoration community, we
collected the litter of the first four most abundant species: Leymus chinensis, Artemisia capillaris, Serratula centauroides,
and Potentilla bifurca. Litter diversity treatments were set up under controlled conditions: 1 -, 2 -, and 4 - species
treatments. The 1—species litter treatment included 4 types of composition (each of the four species), 2—species litter
treatment included 6 types of composition (litter of pairwise species among the four species) , and 4—species litter treatment
included 1 type of composition ( all the four species). After 60 days of decomposition, the litter decomposition
characteristics were estimated and corresponding soil microorganisms were analyzed using the phospholipid fatty acid
(PLFA) method. The results showed as follows (1) Litter diversity only had a significant effect on the C remaining rate.
The C remaining rate of mixed litter was significantly lower than that of single litter, whereas litter composition had a
significant effect on the four decomposition parameters (mass, C, N remaining rate, and C/N). (2) Litter diversity had a
significant effect on bacterial PLFAs content, whereas litter composition had a significant effect on fungal PLFAs content.
Both factors had no significant effects on F/B or total PLFAs. (3) The redundancy analysis showed that litter composition
had a greater impact on the decomposition parameters ( mass, C, N remaining rate, and C/N) and soil microbe ( bacteria
and fungi) than litter diversity. (4) The structural equation model showed that the initial litter C content had significantly
and directly positive effects on litter mass, C and N remaining rate, and C/N. The initial litter lignin content had
significantly and directly positive effects on litter mass, C and N remaining rate. The initial litter N content had significantly
and directly positive effects on the N remaining rate, whereas it had significantly and directly negative effects on litter C
remaining rate and C/N. The initial litter C/N had significantly and directly positive effects on litter mass and N remaining
rate, whereas it had significantly and directly negative effects on litter C/N. In addition, initial litter C, N, and lignin
content and initial litter C/N all had significant effects on the fungal content, which had significantly and indirectly negative
effects on the litter mass remaining rate. The results showed that the litter of dominant species in the restoration area was
difficult to decompose, even though it was in the beginning stage. The decomposition process was mainly controlled by
fungi, which would decrease the litter decomposition rate and thus slow down the grassland ecosystem process. These results
will provide scientific evidence for the effects of litter diversity/composition on microbial community and theoretical proof for

further analysis of the effects of species composition on the ecological function of restoration grassland.

Key Words: litter decomposition; soil microbial community; litter diversity; litter composition
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Table 1 The chemical content of the four species litter used in the study (Mean + SE)

YrFh R/ % B/ % C/N KIFR/ (/)
Species N C Lignin

ALK (S) S. centauroides 0.75+0.02d 37.30+0.51b 50.14+1.22a 0.31+0.01a
B (L) L. chinensis 1.50+0.01a 39.63+0.20a 26.54+0.32d 0.16+0.00¢
TRFTBRIE(P) P. bifurca 1.01+£0.01b 37.93+0.07b 37.73+0.48¢ 0.32+0.00a
W RE (A) A. capillaris 0.95+0.02¢ 38.05+0.07b 40.28+0.81b 0.19+0.00b

A3 AR R /NG PR R 25 5 8.3 (P<0.05)
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Table 2 The nested ANOVA for the effects of litter diversity and composition on litter mass, C, N remaining rate and C/N

T 2 Rtk PR V& P LA
SHESH Litter diversity (df=2) Litter composition(df=8)
Decomposition parameters P » P »
JiHE 5% A% Mass remaining rate/% 0.142 0.868 2.808 0.026
WRERATH C remaining rate/ % 6.599 0.006 3.771 0.006
AFEAH N remaining rate/% 1.705 0.205 3.251 0.013
WAL C/N 3.225 0.059 3.825 0.006
AR R/NE 578 22 5 ik 35 (P<0.05)
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JEH B (P<0.05)  WUMFIALE (LD4) SEEM4l  §3 ?
AT (P>0.05) 225 ([ 2) . S 45
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H(S+P) M ET L, B (P<0.05) i T3 A 5 Fhiar, B 1 REDSRERIAES C AREOHI

MR B BAE (L+A) A 5K U A ZH G (LD4) % Fig.1 The effects of litter diversity on litter C remaining rate
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N BRASEITI . 11 FPLL AR BAFIRRAE Sk (S) Rty , IR &2 ORI R B s (L+A) IR (T 2)
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T EHEER PLFAs i i35 (P<0.05) = THHA 3 FPay& sy s i 2 Wfh 4l & [ JC i 2% (P>0.05) 25 5 SF BRI — 2
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Table 3 The nested ANOVA for the effects of litter diversity and composition on soil microbial community composition

WA JRIEY ZHEE Litter diversity(df=2) JRIEW ALY Litter composition (df=8)
Microbe F P F P
Y5 (B) Bacteria 3.787 0.034 0.491 0.850
FH# (F) Fungi 0.400 0.675 2.779 0.027
F/B 0.299 0.745 2.181 0.071
Y T Total microbe 2.169 0.138 1.379 0.259

PR E/ NG TR 22 5 83 (P<0.05)
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Fig.6 The Structural equation model of initial litter chemical properties, soil microbes and litter decomposition characteristics
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