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Effects of soil fauna on microbial community structure in foliar litter during
winter decomposition in an alpine meadow™

. %k . .
LI Jun, WU Fuzhong, YANG Wangqin, TAN Bo , PENG Yan, WANG Bin & CHANG Chenhui
Long-term Research Station of Alpine Forest Ecosystems, Institute of Ecology & Forest, Sichuan Agricultural University, Collaborative Innovation

Center of Ecological Security in the Upper Reaches of Yangtze River, Chengdu 611130, China

Al Interactions between soil fauna and microbial community in litter might ultimately manipulate the process of litter
decomposition in terrestrial ecosystems. Little is so far known about such interactions during winter litter decomposition in
cold biomes. This study aimed to understand the effects of soil faunal community on winter microbial community structure
in folia litter during winter decomposition in cold biomes. Litterbags with foliar litter of 4jania nubigena and Carex atrofusca
were respectively placed on the soil surface in an alpine meadow of Zhegu Mountain, Miyaluo Nature Reserve located in the
upper reaches of Yangtze River and the eastern Tibet-Qingzang Plateau. After being incubated in situ on Nov. 13", 2013, the
litterbags were taken back on Dec. 6", 2013 (Snow forming period, SFP), Mar. 5", 2014 (Snow stable period, SSP) and Apr. 5,
2014 (Snow melting period, SMP), respectively. The soil faunal and microbial communities in litter were measured by funnel
method and phospholipid fatty acid (PLFA), respectively. The results showed that soil fauna generally increased the contents
of total PLFA, fungal PLFA, and bacterial PLFA of microbial community in 4. nubigena foliar litter, and raised the ratio of
fungal PLFA to bacterial PLFA, but those in C. atrofusca foliar litter showed the opposite trends, implying that the interactions
between soil faunal community and microbial community in winter litter decomposition depend on plant species. In the SFP,
soil fauna increased fungal 18:2w6,9c PLFA content in 4. nubigena foliar litter, but decreased bacterial 16:0, 16:109¢ and
18:1m7c PLFA contents; soil fauna in C. atrofusca foliar litter increased bacterial 18:1w7c PLFA content, but decreased fungal
18:206,9¢ PLFA content. In the SMP, soil fauna in C. atrofusca foliar litter increased bacterial 16:109c PLFA content, but
decreased the contents of bacterial al5:0 PLFA, and micro-eukaryotic 18:3 and 20:4 PLFA. More significant effects of soil
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faunal community on microbial community structure in both foliar litters were observed in the SMP. During this period, soil

fauna increased the indexes of Shannon-Wiener diversity, Pielou evenness, Margalef richness and Simpson dominance in

microbial community of A. nubigena foliar litter. Meanwhile, soil fauna decreased the indexes of Shannon-Wiener diversity

and Pielou evenness in microbial community of C. atrofusca foliar litter, but increased the indexes of Margalef richness and

Simpson dominance in microbial community. The results indicated that soil faunal community in litter greatly affects the

structure and biodiversity of microbial community in foliar litter even under harsh environmental conditions, which in turn run

the process of winter litter decomposition in the alpine meadow.

W alpine meadow; soil fauna; soil microorganisms; PLFA; litter decomposition; seasonal snow-cover
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Table 1 Temperature characteristics in the litterbags during litter
decomposition
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Temperature Piéf%m SFP SSP SMP
feature @) @r°c) ©r°c)
DMT 2355 Air 2.3 29 0.9
75948 Litter bag 2.3 -47 1.9
MDT 235 Air -1.5 -0.2 3.9
P75 W48 Litter bag 0.8 -1.0 5.3
MNT 255 Air -3.1 -5.6 2.0
JH75 )48 Litter bag -8.6 -5.6 -1.6
PAT 235 Air 0.0 15.3 96.5
A 75948 Litter bag 0.0 0.7 119.3
NAT 235 Air -94.3 -217.9 -52.7
P75 948 Litter bag -201.4 -230.5 31.4
NFTC %K Air 17 103 27
JH75 Y148 Litter bag 72 82 76
MDNFTC %55, Air 0.38 1.45 0.53
A% W48 Litter bag 1.60 1.15 1.49

DMT: H¥Jifl; MDT: E¥ill; MNT: %) ; PAT: IEAE; NAT: fifd
16 ; NFTC: VRAEFF U E; MDNFTC: ¥ il 3R v 5

SFP: Snow forming period; SSP: Snow stable period; SMP: Snow melting
period. DMT: Daily mean temperature; MDT: Mean daytime temperature;
MNT: Mean nighttime temperature; PAT: Positive accumulated temperature;
NAT: Negative accumulated temperature; NFTC: Number of freeze-thaw
cycles; MDNFTC: Mean daytime number of freeze-thaw cycles.
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Fig. 1 Temperature dynamics in the air and litterbags during the decomposition.
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Fig. 2 Changes of PLFAs and soil fauna individual density during the litter decomposition. SFP: Snow forming period; SSP: Snow stable period; SMP:
Snow melting period. n: number of soil fauna. * indicates significant difference, P<0.05.
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Table 3 The distribution of PLFAs in different periods, apertures and species (%)

MIEH %W j:%%zdj% il5:0 al5:0 16:0 17:0 al7:0 16:1w7c 15:0 16:105t 18:3 i17:0 16:109¢ 18:1w7c 18:2w6,9¢ 20:4 ﬁEH[?]' E‘_ﬁ
Time Species Soil fauna Bacteria Fungi
WAV A Included 04 25 179 03 04 02 16 00 03 17 53 12.1 571 02 424 571

A. nubigena F:[% Excluded 03 42 397 04 05 02 39 00 05 45 115 317 22 04 969 22

EIpkl] BB KL Included 14 74 336 06 16 19 25 01 02 27 132 286 60 02 935 6.0
SFP C. atrofusca 2 Excluded 13 56 266 05 08 14 18 00 03 18 141 5.0 402 07 588 402

S E ARZ: Included 07 43 236 04 08 08 19 00 03 21 82 18.1 386 02 609 386

Total ratio [ Excluded 08 49 332 05 06 08 29 00 04 32 128 185 21,0 05 781 210

B AEER Included 43 77 230 1.0 14 203 27 00 04 00 19 4.8 311 12 672 311

A. nubigena F:[% Excluded 61 94 166 15 22 197 58 00 05 28 36 5.1 252 14 728 252

kel BEE ALK Included 66 144 137 21 22 157 32 00 06 18 3.5 73 279 08 706 279
SSp C. atrofusca 7 Excluded 6.8 80 142 20 21 161 45 00 05 19 55 9.7 278 09 708 278

S H AF: Included 57 118 174 17 19 175 30 00 06 11 28 6.3 202 1.0 693 292

Total ratio [ Excluded 64 126 148 19 22 171 42 00 06 21 35 6.5 269 11 714 271

WAES AR Included 23 50 01 1.6 17 02 03 01 00 02 854 0.2 1.5 1.5 971 1.5

A. nubigena 3% Excluded 00 00 00 00 00 00 09 13 00 00 941 0.0 2.4 14 962 24

Eyhmiely] BRSO KEK Included 14 45 00 11 11 05 05 00 00 00 8.5 05 07 70 922 07
SMP C. atrofusca F:J Excluded 42 178 02 38 00 00 08 00 270 06 240 0.0 13 203 514 1.3

S HA AJ:% Included 2.0 48 01 15 15 03 04 01 00 01 845 03 12 33 955 1.2

Total ratio [ Excluded 37 157 02 34 00 00 08 02 238 06 321 0.0 14 181 544 1.5

s 7 T 2 1 AJ: Included 25 53 167 09 1.1 90 18 00 03 07 194 66 348 09 640 348
Winter ratio for 4. nubigena j.ps gycluded 38 73 252 L1 15 120 50 00 05 34 79 152 161 10 824 161
£ 7 S L AF: Included 5.0 120 166 17 20 113 28 00 05 18 133 112 206 13 776 206
Winter ratio for C. atrofusca jops gxcluded 56 80 157 18 17 126 38 00 18 18 80 83 287 19 676 287
PE TN AFW Included 37 86 166 13 15 101 23 00 04 12 164 88 278 11 707 278
Total ratio in winter J:Bf Excluded 46 105 195 16 16 115 36 00 16 24 76 9.7 240 17 724 246

SFP: Snow forming period; SSP: Snow stable period; SMP: Snow melting period.
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Table 4 Correlation among PLFAs biocontent, microbial diversity and temperature of winter litter
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* P <0.05, %P <0.01, N=54.
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